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ABSTRACT

Emissions of sulphur oxides (SO4) cause considerable global
environmental and human health impacts including acidification,
climate change, and increased premature deaths in human populations
due to serious heart and lung diseases. Although recently revised
regulations in MARPOL 73/78 Annex VI are expected to decrease SOy
emissions from ships, it is clear that these regulations will need further
development. Even forthcoming requirements for SO, emissions from
marine sources will still be considerably less strict in 2020 than the
requirements for SO, emissions from terrestrial emission sources in
force today. Without further regulatory developments, emissions of
harmful SOy emissions from ships will persist, and will also indirectly
hinder the efficient operation of available exhaust aftertreatment
devices for other air emissions from ships.

This thesis examines the regulation of SO, emissions from ships with a
focus on the dominant type of regulation: ‘command and control’
(CAC) regulation. The purpose is to identify and examine historical and
current differences between standard-setting in the regulation of SOy
emissions from terrestrial sources, and the regulation of SO, emissions
from marine sources. Standard-setting differences are considered across
three regulatory scales (international, regional, national), with a
theoretical and methodological foundation mainly in international
environmental law and regulatory studies, and with the further aims of
identifying the underlying rationales for the key differences in
standard-setting, the regulatory effects of these differences, and the
possibilities of improvement of SO, emissions regulation in the marine
setting. Five categories of environmental standard-setting are
examined: (a) product standards; (b) process standards; (c) emission
standards; (d) environmental quality standards; and (e) other standards.

In conclusion, this thesis argues that standard-setting in the regulation
of terrestrial and marine SO, emission sources differs on all regulatory
scales, both historically and presently. A key difference in standard-
setting is that the control of SO, emissions from terrestrial sources has
relied on combinations of standard-setting approaches, whereas marine
emission sources have primarily been controlled with product
standards. Arguably, the emission to be controlled has been a crucial
decisive factor for the choice of standard-setting type. Other decisive



factors were inter alia technical, economic, and institutional. The
regulatory effects of the key differences are that experiences were
gained in the terrestrial regulatory setting from using various forms of
regulatory standards compared to the marine setting. The possibilities
of improvement of SO, emissions regulation in the marine setting
depend on perspectives and priorities. If the ambition is to refine the
precision of standard-setting in SOy emissions regulation, there are
improvement possibilities.

Three broader implications of this study’s results are highlighted:
regulatory studies can provide deeper understandings of the design of
regulation; the analysis of standard-setting against a surrounding
explanatory context can demonstrate the influence on standard choice
of factors such as emission type, technology, and science; and
regulatory studies can be used to analyse large quantities of multiscale
regulatory material, which can yield better overviews of a regulatory
landscape.

Keywords: ships, air pollution, SO, emissions, regulation, regulatory
design, command and control, standard-setting, international
environmental law, regulatory studies
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"How did I die?

How did I die?

Did I die by my own hand?

or didn’t I?

How did I die?

Or didn’t I die at all?

How did we die?

or didn’t we?

didn’t we die at all?

We didn't die

We didn’t die

We are back with a different song
We didn’t die

We didn’t die

We’re just singing a different song
we are back with a change of weather
ein anderer Wind, ein neues Lied”

? Bargeld (2014).
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PART I - GAMBIT*

4 gambit, noun. ‘1 a chess opening in which a player sacrifices a piece or pawn to
secure an advantage. 2 an opening move in a discussion etc.” Fowler et al. (1990) p.
483.
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‘Sulfur is the lead of the 21% century.
The biggest challenge going forward
is that unlike lead, which is an additive,

it occurs naturally in fuel.”

1 Introduction

This chapter briefly introduces the regulation of emissions of sulphur
oxides (SOy)° from ships, and explains the background and purpose of
this study. It does so by approaching the area of SO, emissions control
from the general context of air pollution, including the perspective of
terrestrial air pollution control. With a point of departure in the origins
and effects of SOy emissions, and their historical and present
regulation in the terrestrial and marine settings, a central aspect of
regulation is highlighted: standard-setting as a component of
regulatory design. The main argument in this chapter is that the
examination of standard-setting in the regulation of SO, emissions
from terrestrial sources, where regulatory experience is relatively
extensive, can provide useful input for the regulation of the same
emissions in the marine setting, among other things for potentially
improving the control of SO, emissions from ships.

As a matter or structure, the current chapter first examines shipping
and the regulation of SO, emissions in a wider context. Thereafter, the
purpose of the study and its research questions are presented.
Furthermore, the statement of applicable scope and delimitations

SICCT (2011) p. 4.

 In general, the abbreviation SOy is used both for sulphur oxides in the form of
sulphur dioxide (SO;) and sulphur trioxide (SOs). However, for the most part, sulphur
oxides are emitted in the form of SO,, Finlayson-Pitts, Pitts (2000) p. 20. This is also
true for SO, emissions from marine sources, MAN B&W Diesel (1996) p. 4 and
Winnes (2010) p. 22. Hereinafter, the abbreviation SO, is used in most cases where
SO, is discussed, unless it is specifically motivated not to do so.
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follows. Finally, this chapter comments on previous research,
contribution of the present study, target audience, and finishes with an
outline of the coming chapters.

1.1 Shipping and the Regulation of SO,
Emissions in a Wider Context

It is often said that maritime transport forms the backbone of
international trade. This image is no exaggeration. Shipping is
estimated to be responsible for carrying over 80% by volume of total
world merchandise trade,” which truly makes it a major sustaining
factor for international trade. When compared with other available
modes of transport, shipping has several advantages. It is generally
both fuel- and cost-efficient,’ and potentially a relatively clean and
environmentally friendly mode of transport for the future.” Despite its
benefits, however, shipping also has some drawbacks. Among these
are the considerable environmental and human health impacts caused
by SO, emissions from the exhausts of seagoing ships.

In general, SO, emissions both from marine and terrestrial sources are
a result of combustion of compounds and fuels containing sulphur.
During the combustion process, the sulphur (S) reacts with the
atmospheric oxygen (O) and forms SO,. Combustion occurs naturally
on Earth, for example in volcanoes and in forest fires. However,
anthropogenic combustion, on which this study focuses, results from
various human activities that are central to the modern industrial
world such as generation of electricity, heating, industrial production
and, importantly, transportation.'” In this context, the main
anthropogenic source of SO, emissions is the sulphur content in fossil
fuels that is released during combustion."

"UNCTAD (2016) p. 6.

8 Le. shipping generally requires less energy to move an amount of cargo over an
amount of distance compared to other modes of transport, Buhaug et al. (2009) p. 2.

? E.g. European Council Doc 10117/06 (2006) pp. 10-11 and World Maritime Day
(2007) pp. 3-5.

' Hansson (2007) pp. 65-66 and Bodansky (2010) p. 60.

" Vestreng et al. (2007) p. 3664.
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The large ships involved in international maritime transport are
powered by massive diesel engines. These engines predominantly run
on less expensive heavy fuel oil (HFO). Although alternative fuels,
such as liquefied natural gas (LNG) are emerging, the proportion of
the global fleet using such fuels is still limited.'> In any event, when
seen in a longer-term perspective, the use of yet another fossil fuel is
arguably merely a bridging technology towards the objective of ’a
widely decarbonised transport sector in 2050’."” Given the still
atypical use of alternative fuels, the focus here remains on those most
commonly used, in particular, HFO."

The main component of HFO used for ocean-going vessels is residual
oil, which is a by-product of the crude distillation process. In
colloquial terms, this part of the refinery production is taken from ‘the
bottom of the barrel’."”” Thus, HFO is known as a residual fuel with a
high sulphur content. HFO typically has a sulphur content of <4.5%
according to ISO classification, although it can also have a much
lower sulphur content.'® Residual fuels as a category are separated
from the more expensive refined and lighter lower sulphur content
fuels known as marine distillate (MD) fuels, which can be subdivided
into marine diesel oil (MDO) and marine gas oil (MGO). According
to ISO classification, these typically have sulphur contents of <2.0%

12 A recent estimation projects around 95 operational LNG-powered ships of the total
global fleet for 2018, World Ports Climate Initiative (2016).

¥ NABU (2016) p. 3.

' See also further comments regarding scope and delimitations infia Section 1.3.

'S ICCT (2007) p. 18 and Eyring et al (2010) p. 4736. BLG 12/6/1 pp. 13 and 42. As
to the inexpensiveness of HFO, its price remained below the price for crude oil in
2007, BLG 12/6/1/ p. 12. A recent estimation (2016) of the worldwide average
sulphur content of residual fuels used on board provided that the concentration was
2.45%, MEPC 69/5/7.

' Low sulphur HFO can have a sulphur content of about 1%, depending on the
sulphur content in the crude oil and the refinery steams used, Bengtsson et al. (2011)
p- 98. Sometimes also mentioned among residual fuels are the so-called intermediate
fuel oils (IFOs), which consist of HFO partly blended with lighter refined fuels to
achieve a lower sulphur content, Baldi (2016) p. 8. For a summary of typical physico-
chemical properties of marine fuels, including sulphur content levels in fuels, see
Winnes (2010) p. 21.
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(MDO) and <1.5% (MGO). Indeed, marine distillates often have even
lower sulphur contents, down to as little as <0.5%."

Because the composition of SO, emissions is directly connected to the
quality of the fuel combusted, and particularly the sulphur content,'® a
heavy fuel composed mainly of residual oil with a high sulphur
content accordingly produces ‘dirty’ emissions.'” With regard to
ships, three main factors have contributed to high levels of SOy
emissions, both in a relative and an absolute sense. First, the extensive
worldwide use of HFOs by the international fleet has, until recently,
only been minimally restricted by regulation.” Second, a significant
decline of SO, emissions from terrestrial sources since the 1990s
resulting from stricter regulation and better abatement technology, has
caused shipping’s proportion of overall SO, emissions to grow.”'
Finally, the continuous growth of seaborne trade has given rise to
increased SOy, emissions from ships.”> According to a study from
2015, prepared under the auspices of the International Maritime
Organization (IMO), international shipping was estimated to be
responsible for 10.6 million tonnes of SO, (as SO,) entering the
atmosphere annually, calculated over the period of 2007-2012.% The
same study also estimated that global SO emissions from all shipping
represented about 13% of global SO, emissions from anthropogenic
sources, and that SO, emissions from international shipping
represented approximately 12% of global total SO, emissions.”*

7 Winnes (2010) p. 21.

8 ICCT (2007) p. 18. Another important factor that influences emission composition
is the combustion characteristics of typical marine engines, Winnes (2010) p. 8.

1 AirClim ez al. (2011) p. 6.

2 Eyring et al. (2010) p. 4736 and Smith ez al. (2011).

2l Smith et al. (2011) p. 1108. As an example, SO, emissions have decreased by
roughly 70% from land-based sources in Europe since 1990, Adams et al. (2009) p.
28.

2 Eyring et al. (2010). Although the growth in world seaborne trade volumes was
notably slower in 2015 than the historical average, world seaborne imports increased
with some 4,7% annually between 1950-2005, UNCTAD (2016) p. 16 and Stopford
(2009) p. 38. See also UNCTAD (2005) p. 5, showing the steady growth of
international seaborne trade between 1970-2004.

2 Smith ez al. (2015) p. 2.

 Smith ez al. (2015) p. 2.
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In terms of environmental and human health impacts, the impacts of
SO, emissions from terrestrial sources have been well documented,
leading to an increasing and increasingly successful regulation in the
terrestrial setting, particularly in Europe and North America.” Initial
concerns were sparked by the accumulating evidence of
environmental impacts of SO, emissions in the mid-1960s and
forward.”® More specifically, SOy emissions were discovered to be the
cause of ‘acid rain’, the colloquial term used to describe the
acidification of soils and freshwater ecosystems as an effect mainly of
sulphur deposition via air.”’” In recent years, the traditional focus on
the environmental effects of acidification has shifted to a focus more
on climate and human health impacts when SO, emissions are
deposited as fine particles (‘particulate matter’, or PM), via air
currents.”

As regards climate change, the impacts of SO, emissions are both
direct and indirect, including possible heating and cooling effects
from changes to incoming and outgoing radiation to Earth, and
changes to cloud properties.”” Additionally, the Intergovernmental
Panel on Climate Change (IPCC) has confirmed that SO, emissions
interact with processes contributing to the so-called other climate

» Vestreng et al. (2007) p. 3664 and Maas, Grennfelt (2016) pp. iv-v. As has been
stated, in the case of Sweden ’the most successful efforts to reduce [air] emissions
have been with sulphur, nearly 90% between 1980 and 2000. The decrease in other
countries is of the same magnitude, even if the large decrease was earlier in Sweden.
Considerable decrease of SO, occurred already in the 1970s’ Lovblad et al. (2004) p.
211. See also p. 212 same source for a visual presentation of historical air emission
decreases in Sweden. For a more detailed account of the history of air pollution
control from a Nordic and European perspective, see further infira Chapter 3.

2 Lundgren (1998) pp. 74-82 and Pleijel, Grennfelt (2007a) p. 32 and 34.

7 Vestreng et al. (2007) pp. 3663-3664. In the following, references will be made
both to ‘acid rain’ and ‘acid deposition’ of which the former is the broader term. This
because acid deposition occurs both as wet and dry deposition. ‘Wet deposition’ is
when an acid, for example sulphuric acid formed when SO, is oxidized in air, is
transported to and deposited on surfaces such as soil, trees and buildings affer it has
been dissolved in an aqueous medium like rain, clouds or fog. ‘Dry deposition’ refers
to the direct transport of acidic gases or small particles to a surface where it sticks,
however not dissolved in an aqueous medium, Finlayson-Pitts, Pitts (2000) p. 294.

2 Vestreng et al. (2007) p. 3664.

¥ Haywood, Boucher (2000) pp. 513-514
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problem: ocean acidification. Ocean acidification, which is another
kind of acidification than the ‘traditional’ one,” refers to chemical
changes to the pH balance in the oceans mainly as a result of the
uptake of atmospheric carbon dioxide (CO,), but can simultaneously
be worsened by air pollutants like SO, emissions. The effects of ocean
acidification are among others a lessening of the oceans’ capacity to
absorb CO; and thus to moderate climate, as well as significant threats
to organisms and ecosystems including biodiversity loss.’'

The health impacts from exposure to SO, emissions, including PM,
are increased numbers of premature deaths resulting from serious
heart and lung diseases, and worsened health conditions from air
pollution related illnesses in populations.”” Apart from projected
increases in premature deaths, the healthcare costs and lost working
days due to air pollution related illnesses result in substantial
economic costs for society.” Yet other impacts of SO, emissions, such
as material damage to cultural objects and buildings through
corrosion, could be deemed as a damage that is both aesthetic and
economic in nature.**

The impacts mentioned above have not solely been documented as
effects of SO, emissions from terrestrial sources. Today, it is also well
documented that SO, emissions from ships contribute to
acidification, climate change and adverse health impacts.”® In the

% Je. the acidification of soils and freshwater ecosystems as an effect mainly of
sulphur deposition via air.

3L IPCC (2014) pp. 74 and 372.

2 This is what is also often referred to as increased mortality and morbidity in
populations due to air pollution, WHO (2016) p. 17 and 19 and WHO (2006) pp. 18-
19.

3 According to projections by the Organization for Economic Co-operation and
Development (OECD), in 2060 as much as 9 million premature deaths and costs up to
USD 176 billion annually from air pollution-related healthcare costs can be expected
globally in the absence of more stringent policies. The regions of South and South
East Asia and Sub-Saharan Africa will be particularly vulnerable, OECD (2016) p.
14.

34 Elvingson, Agren (2004) pp. 49-52 for a discussion about material damage due to
corrosion.

35 Both the ’traditional’ kind of acidification and ocean acidification, IIASA et al.
(2007) pp. 60-61 and Eyring et al. (2010) p. 4752.
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shipping context it is important to note that nearly 70% of all airborne
emissions from ships are estimated to occur within 400 km of land.”’
Coupled with the fact that SO, emissions are long-range travelling,
and can be transported up to thousands of kilometres by air currents,”
these vessel-source emissions contribute to a considerable worsening
of air quality on land, especially in coastal regions. In 2013, for
example, it was estimated that SOy emissions from ships were
responsible for 10% or more (as much as 26% in Portugal) of the total
sulphur depositions in several European countries. In the coastal
regions of these countries in particular, the pollution load was even
higher.” Additionally, as stated above, SO, emissions can contribute
to ocean acidification, specifically in shallower coastal waters, where
shipping tends to be more concentrated.”” Moreover, the
‘transportability’ of SOy emissions from ships makes them a global
problem in the sense that vessels plying the world’s oceans cause
problems that are similar in nature all over the world.*!

. .. 42 . .
In recent years, the adverse effects of air emissions™ from ships, in
particular SO, emissions, have received a growing level of attention

36 E.g. Corbett, Fischbeck (1997), Corbett et al. (1999), Corbett, Koehler (2003),
Endresen et al. (2003), Corbett et al. (2007), Corbett et al. (2008), Buhaug et al.
(2009), Winebrake et al. (2009), Eyring et al. (2010).

37 Corbett et al. (2007) p. 8512.

3 Elvingson, Agren (2004) p. 99.

3 Corbett et al. (2007) p. 8512., Acid News No. 4 (2016) p. 22.

0 Byring et al. (2010) p. 4752 and Doney et al. (2007) p. 14580.

4 E.g. Corbett et al. (2007) and Winebrake et al. (2009) where global estimations of
among others SOy emissions from ships are performed.

2 This study makes a terminological distinction between air pollutants and air
emissions. This stems from the historical scientific distinction between air pollutants
on the one hand, and climate influencing green house gases (GHGs) on the other. The
term ‘air pollution’ has traditionally been used for short-lived compounds like sulphur
and nitrogen oxides (SO, and NOy) that are directly toxic to humans, plants or other
organisms, Grennfelt, Pleijel (2007) pp. 15-18. Other compounds emitted to air, like
carbon dioxide (CO,) and nitrous oxide (N,0O), affecting the radiation balance of the
atmosphere and the Earth’s surface temperature have instead been labelled GHGs.
Recent natural science research increasingly points to the difficulty of making clear-
cut distinctions between air pollutants and GHGs, since these interact and affect the
same processes as air emissions in the atmosphere, Grennfelt (2009) p.7. According
to this author, the broader term air emissions corresponds best with current research
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from, among others, scientists, non-governmental organizations
(NGOs), policy makers, and stakeholders in the maritime industry.*
The specific question of regulating SO, emissions from ships is not a
trivial one for shipping. It goes straight to the heart of the business
because it directly affects what roughly represents half of the total so-
called voyage costs for a ship, and what has been called ‘the single
most important item in voyage costs’**: firel.

Regulations limiting SO, emissions from marine fuel sources were
originally specified in MARPOL 73/78 Annex VI 1997.* However,
these regulations were subject to considerable criticism from all
quarters. Stakeholders within the shipping industry considered them to
be too costly, thereby potentially distorting competition and causing
market disruption in relation to other modes of transport. The sulphur
provisions were also criticised by the oil refining industry and oil
producing countries for significantly increasing production costs, as
well as by NGOs and States for being too lenient for any meaningful

and regulatory developments as a common term for emissions that are more or less
‘two sides of the same coin’, Pleijel et al. (2009). However, most older and some new
documents analysed in this study still refer to ‘air pollution’. For these reasons, the
term ‘air pollution” will therefore still be used in the following chapters to denote
typical air pollutants according to the traditional definition, such as SOy. As a
variation, the term SO, emissions is also used, since this clearly marks the specific
substance discussed, although under the umbrella of air emissions.

 E.g. Corbett et al. (2007), IIASA et al. (2007), ICCT (2007), Seas At Risk et al.
(2008), Sjofartsverket et al. (2007) and the Swedish Shipowners’ Association (2006).
“ Stopford (2009) p. 233. According to the same source, the main elements of voyage
costs, apart from the important fuel costs, are: port dues, costs for tugs, pilotage and
canal charges. It should however be noted that different ships will have different
running cost profiles. Stopford’s particular example for a rough estimate of ship
running costs is based on the costs of a 10-year old Capesize bulk carrier under
Liberian flag at 2005 prices. See also Baldi (2016) pp. 8-9, who underlines the
importance of fuel costs and provides a graphical representation of price volatility of
bunker fuels 2009 to post-2015. See also Ship & Bunker (2015) for a discussion
regarding fuel price predictions.

4 Addition of Annex VI to Amend the International Convention for the Prevention of
Pollution from Ships, 1973, as Modified by the Protocol of 1978 Relating Thereto
(MARPOL 73/78 Annex VI 1997), as annexed to the Protocol of 1997 to Amend the
International Convention for the Prevention of Pollution from Ships, 1973, as
Modified by the Protocol of 1978 Relating Thereto (MARPOL 73/78 1997 Protocol).
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environmental and health protection.”® Merely a couple of months
after the entry into force of the original Annex VI in May 2005, strong
concrete arguments for a revision of the very same annex had been put
forward by several Member States in IMO’s Marine Environment
Protection Committee (MEPC).Y After many rounds of intense
negotiations, more stringent regulations for the prevention of air
pollution from ships were adopted under the auspices of IMO in
October 2008.* These revised regulations, in Annex VI* of
MARPOL 73/78,” specified new progressively stricter and gradually
effective fuel sulphur limits. The regulations entered into force on 1
July 2010 and will reach their final stage of implementation on 1
January 2020.'

When viewed in a wider substantive and temporal frame, these
regulations represent only one chapter in a regulatory history that
links the past, the present and the future. In terms of the past,
regulation of SO, emissions from terrestrial sources has a long history.
Although the known still preserved early regulations did not
particularly target SO, emissions per se, a recognition of the need to
regulate noxious air pollutants, including pollutants from activities
that would typically result in SO, emissions,” stretches back to

4 Tan (2006) pp. 156-161.

47 See further infira Chapter 4 Section 4.1.3.

MO Briefing 48, 13 October (2008) and IMO Briefing 47, 10 October (2008). See
also an assortment of reactions and critique from various stakeholders in the shipping
industry of the later 2008 revisions of the original MARPOL 73/78 Annex VI 1997
sulphur provisions, in e.g. Sust. Shipping 12 February (2010), Sust. Shipping 31
March (2010), Sust. Shipping 21 April (2010), Sust. Shipping 18 May (2010), Sust.
Shipping 19 May (2010), Sust. Shipping 22 November (2010), Sust. Shipping 26
November (2010), and Sust. Shipping 28 November (2011).

4 Res. MEPC.176(58) (Revised MARPOL 73/78 Annex VI 2008).

3% International Convention for the Prevention of Pollution from Ships, 1973, London,
2 November 1973, and Protocol Relating to the International Convention for the
Prevention of Pollution from Ships, 1973, London 17 February 1978, hereinafter
referred to jointly as (MARPOL 73/78).

' Reg. 14 of Revised MARPOL 73/78 Annex VI 2008 and Res. MEPC.280(70).

52 E.g. low-level air pollution emitted from domestic fires, or from blacksmiths’
hearths and forges.
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antiquity.” In contrast, regulation of SO, emissions from marine
sources is a relatively recent phenomenon. In terms of the present,
according to current estimations, total SO, emissions from terrestrial
sources have fallen as much as 87% in Europe since 1980.>* For
international shipping, it has been speculated that the current increase
in SO, emissions could be slowed down, and eventually decrease with
the successful implementation of the Revised MARPOL 73/78 Annex
VI 2008.7 Nevertheless, in terms of the future, it is clear that
regulatory requirements for SO, emissions from marine sources will
need to continue developing further in the years ahead.”® Even the
strictest limits for SO, emissions from marine sources, currently set to
come into effect on 1 January 2020, will still allow sulphur contents in
marine fuels globally that are 500 times higher for ships operating
outside established SO, emission control areas (ECAs), and 100 times
higher inside ECAs, than the current maximum allowed sulphur limits
for road fuels in Europe.”” Thus, limits on SO, emissions from marine
sources will still, even in 2020, be considerably less strict than the
limits on SO emissions from terrestrial sources that already apply™ to

33 For further comments regarding the historical regulation of SO, emissions from
terrestrial sources, see infra Chapter 3 Section 3.1.

>* This corresponds to a drop of total European terrestrial SO, emissions from around
53 million tonnes in 1980 to 6.7 million tonnes in 2014, EMEP (2016) p. 64 and Acid
News No. 4 (2016) pp. 22-23.

55 Klimont et al. (2013) pp. 4-5. A recent report regarding the health impacts of
delayed lowering of global sulphur standards for marine fuels estimated that SOy
emissions from marine sources could drop as much as 77% with an implementation of
lower global sulphur standards in 2020 as compared to an implementation in 2025,
MEPC 70/INF.34 Annex p. 6.

3 Brynolf et al. (2016) p. 405.

37 J.e. 5000 parts per million (ppm) (0.5%) and 1000 ppm (0.1%) sulphur in marine
fuels compared to the maximum allowed 10 ppm (0.001%) sulphur in fuels used in on
road vehicles, AirClim et al. (2011) p. 6.

% In practice however, European road fuels have on average contained even less
sulphur, with contents almost only half of the allowed maximum sulphur limit already
in 2009. According to a recent report from the EU Commission regarding the quality
of petrol and diesel fuel used for road transport in the EU, the average sulphur content
in sampled diesel fuel in all Member States remained below the maximum limit of 10
ppm in 2013, COM(2015) 70 final p. 14. This is a continuation of a trend starting
already in 2009 when the average sulphur content in Europe of both petrol and diesel
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other important transport modes in the multimodal transport chain.”
In the absence of further regulatory developments, the still relatively
high sulphur contents in marine fuels will mean that harmful SOy
emissions will persist in the marine setting, but also in a world where
millions of humans increasingly gasp for cleaner air.*” In addition, the
efficient operation of available exhaust after-treatment devices for
other air emissions such as nitrogen oxides (NOy) and PM will be
hindered, since such devices require much lower sulphur contents in
fuels for optimal function and durability.®'

1.2 The Purpose of the Study

In the previous section, the importance and benefits of shipping, but
also its drawbacks were presented. As was explained, SO, emissions
cause considerable environmental and human health impacts when
originating from marine and terrestrial sources alike. Even though
regulations have been created to control such emissions in both the
terrestrial and marine setting, a picture of a basic difference between
these two settings emerges: on the one hand, the difference between
the long history and the largely successful experience of controlling

was as low as 6 and 8 ppm (0.0006% and 0.0008%) on average, COM(2012) 749
final p. 3.

% Multimodal transport or multimodal carriage may be defined as ’the carriage of
goods, by at least two different modes of transport, on the basis of a single
multimodal transport contract, from a place in one country where the goods are taken
in charge by the carrier, to a place designated for delivery situated in a different
country’, Hoeks (2010) p. 6. See also generally De Wit (1995). One example of
multimodal transport bridging land and sea areas is when goods are loaded from
lorries onto container ships on their way to a final destination (and vice versa).

89 A recent report from UNICEF on children’s exposure to air pollution estimated that
*around 300 million children currently live in areas where the air is toxic — exceeding
international limits by at least six times’, UNICEF (2016) p. 8.

" In the context of trucks, it has been known for quite some time that fuels with a
very low sulphur content (~ 10-15 ppm or 0.001-0.0015% sulphur), so-called ‘ultra-
low sulphur fuels’, are a basic prerequisite for the optimal function of exhaust
aftertreatment devices like exhaust gas recirculation, selective catalytic reduction,
diesel oxidation catalysts, and diesel particulate filters. For this reason, the lowering
of sulphur content in on road fuels has more or less been unavoidable since the
introduction of stricter aftertreatment requirements in Europe, ICCT (2016) p. 2,
ICCT (2014) and CCAC (2016) p. 10.
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SO, emissions in the terrestrial setting, and on the other, the relatively
short history and apparent need for further regulatory development in
the marine setting to control the same emissions. There are several
aspects of this situation that are worthy of further consideration.

One important aspect is that of regulatory experience as regards the
actual design of the regulations in the terrestrial and marine settings.
A closer look at the historical design of regulation of SO, emissions
from terrestrial sources reveals an overall dominance of regulatory
approaches or instruments belonging to traditional, or ‘command-and-
control’ (CAC) type instruments.”” Regulatory design according to
such instruments typically involves the adoption of provisions that
target their addressees in a direct and often detailed manner,
underpinned by some kind of sanction intended to evoke a desired
behaviour.” The historical dominance of CAC regulation in the
context of terrestrial SO, emissions is not surprising, but corresponds
to a general regulatory trend, whereby CAC regulation has formed the
cornerstone of attempts by the industrialised world to control
environmentally harmful activities.* Indeed, it has been argued that
CAC regulation is likely to remain the primary regulatory approach in
international environmental law for the foreseeable future given,
among other things, the political and ideological tensions associated
with attempts to introduce and wuse alternative regulatory
instruments.”’

While the merits of alternatives to CAC regulation in the form of,
inter alia, economic instruments or market-based measures have been
discussed and encouraged in different forms and at different
regulatory scales since the 1980s,” the actual use of such instruments

62 See further immediately below, where the use of alternatives to CAC regulation are
commented in relation to the use of ’traditional’ type CAC regulation.

8 Different types of regulatory approaches or instruments are further detailed infra
Chapter 2 Section 2.2.5.

 Abbot (2006) p. 62.

% Sands et al. (2012) p. 121.

% E.g. Baldwin et al. (2012a) p. 9 and OECD (2006).
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to control SO, emissions has remained limited.®” In the European
Union (EU), for example, although policy documents have
encouraged the use of other regulatory instruments, terrestrial air
pollution control still relies heavily on CAC regulation.”* This
approach to regulation has also been evident in the marine setting,
where the standard regulatory approach for controlling pollution from
ships, including the control of SO, emissions, has been through CAC
regulation.”’

Nevertheless, contrary to common discussions relating to the design
of regulation, the choice of regulation stands not only between
traditional CAC regulation and alternatives such as economic
instruments, but the possibility also exists of choosing different kinds
of regulatory designs within CAC regulation.”” Thus, focusing one
step further and considering the possibilities for variation within CAC
regulation, one of the most fundamental functions or components is
standard-setting.”" In the context of regulation, the chosen type of
standard and how this is concretely articulated often provides ‘the
most tangible and precise expressions of the judgements that underlie
environmental policies’.” In other words, examining the choice of
standard can reveal something significant about regulation.
Additionally, standard-setting obviously takes a particularly central

87 As noted in Sands ez al. (2012) p. 125, in general ’the use of economic instruments
at the international level to supplement, or supplant, direct regulatory approaches to
environmental protection is supported, at least in principle, by a growing number of
states. The practical application is nevertheless limited.’, emphasis added.

88 Schmitt, Schulze (2011) p. 22 and Holzinger et al. (2006).

% Christodoulou-Varotsi (2009) pp. 169 and 174. Alternatives have however been
examined, see e.g. NERA (2004) and NERA (2005). It can at the same time be noted
that discussions surrounding economic instruments or market-based measures in the
adjacent context of regulating climate changing emissions from ships, is presently
suspended to a future session by IMO’s marine environment protection committee
(MEPC), MEPC 65/22 p. 44. See also the discussion regarding the permissibility of
‘sulphur emissions averaging schemes’, which was rejected as an equivalent for
fulfilling the requirements of MARPOL 73/78 Annex VI 2008, inter alia because it
could be discussed whether this is essentially a market-based instrument applying to a
group of ships, same source, pp. 25-26.

0 Liibbe-Wolff (2001) pp. 79-80.

! Further detailed infia Chapter 2 Section 2.2.7.

"2 RCEP (1998) p. 3.
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position in CAC regulation since the chosen standard constitutes the
‘command’ which targets the addressees, and is underpinned by some
kind of sanction to evoke a desired behaviour, the ‘control’.”

The spectrum of possibilities in standard-setting becomes clearer as
different types of CAC regulation are examined. Consider for instance
CAC regulation with a standard mandating that a certain cleaning
technology must be used. This provides a rather narrow margin of
flexibility for an industrial operator or an authority compared to a
standard that, instead, mandates a maximum emission limit for a given
substance without specifying exactly how the limit is to be achieved.
The greatest degree of flexibility is achieved when a quality standard
is specified. In such cases an operator or an authority has to control
emissions of a substance only if, and to the extent that,it is required to
ensure that the emissions remain within the limits of the quality
standard.” Hence, the choice of standard-setting in CAC regulation
among other things decides whether a narrow or wide margin of
flexibility is offered for an operator to comply with the standard, or
put another way, decides whether regulation either emphasizes
instrumental or goal-oriented traits.” However, standard-setting does
not only decide the level of flexibility in regulation. It also
significantly influences factors such as efficiency in relation to
regulatory goals, for example the abatement of a certain emission, the
regulation’s accuracy in so doing, and the costs for implementing and
complying with regulation.”

Given the above, it can be concluded that the choice of standard
decides and affects a number of crucial aspects of regulation. It can
further be concluded that the dominant regulatory approach for
controlling terrestrial and marine SO, emissions of the past, the
present, and probably also the future, is CAC regulation, despite the
praise of alternative approaches. Against this background a question
arises: has the experience of standard-setting in the largely successful

7 Holder, Lee (2007) p. 362 and Abbot (2006) p. 61. See also further infra Chapter 2
Section 2.2.6.

™ Liibbe-Wolff (2001) pp. 81-82.

75 Liibbe-Wolff (2001) p. 82.

78 Liibbe-Wolff (2001) and Goodwin, Somsen (2010) pp. 113-116.
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control of terrestrial SO, emissions with CAC regulation been put to
wise use in the marine context? Or stated differently, how has the
important aspect of standard-setting in CAC regulation been handled
in the seemingly different contexts of controlling SO, emissions from
terrestrial and marine sources that were mentioned in the beginning of
this section?

Accordingly, the purpose of this study is to identify and examine
differences between standard-setting in the regulation of SOy
emissions from terrestrial sources and the regulation of SO, emissions
from marine sources. These differences will be examined across three
regulatory scales (the international, regional, and national scales), with
the aim of identifying the underlying rationales for the key differences
in standard-setting, the regulatory effects of these differences, and the
possibilities of improvement of SO, emissions regulation in the
marine setting.

1.2.1 Research Questions

To fulfil the purpose of this study, the following research questions
will be addressed:

1. Does the regulation of SO, emissions from terrestrial and
marine sources differ in standard-setting and if so how and
why?

2. What are the effects of the key differences between standard-
setting in the regulation of SO, emissions from terrestrial and
marine sources?

3. Whether and if so in what manner the regulation of SO,
emissions from marine sources can be improved against this
background?

The dedicated subsections below detail how the research questions
will be examined in the coming chapters.”” Each of the research
questions are commented on in order to closer explain their relevance
and what answering them is expected to reveal.

7 See however further infra Section 1.3, for applicable scope and delimitations.
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1.2.1.1 Research Question 1 - Does the regulation of SO,
emissions from terrestrial and marine sources differ in
standard-setting and if so how and why?

The initial research question is deliberately formulated against the
background of some early observations regarding standard-setting in
the regulation of SO, emissions from terrestrial and marine sources.
More specifically, at the outset of this study, an overview assessment
revealed some significant differences in standard-setting between
these two regulatory contexts. This aroused further interest for the
extent and effects of these dissimilarities. Therefore, building on the
initial observations acknowledging some significant differences in
standard-setting, the first research question is formulated to allow for
a further examination of the matter.

Answering the first research question can be broken down into
answering a number of sub-questions including: (a) what, if any, are
the main historical differences between SO, regulation in the
terrestrial and marine contexts?; (b) what are the current differences, if
any?; and (c) what are the reasons for these differences?

In terms of chapter content, these sub-questions are posed to the
material presented in Chapters 3-6. In these chapters, historical and
current regulation of SO, emissions from terrestrial and marine
sources across regulatory scales is presented together with a context
that not only considers preparatory works and similar background
documents for the regulation, but also considers other decisive factors
such as technical, economic, scientific and institutional factors that
have affected the design of SO, emissions regulation. The answers to
questions (a)-(c), which are detailed in the main analytical Chapter 7,
are needed to fulfil the core analytical ambitions following from the
purpose of this thesis, to wit, the identification and examination of
differences between historical and current standard-setting in the
regulation of SO emissions from terrestrial and marine sources across
regulatory scales. For pedagogical purposes and for ease of reference,
the results of analysis of standards and the drawing of distinctions
between them, is presented in graphical matrices in Chapter 7 where
the standards from all three regulatory scales are plotted.
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Additionally, with a point of departure in the matrices, answering the
three sub-questions (a)-(c), provides the fundament for the Ilater
analysis and presentation, also in Chapter 7, of the rationales for the
key differences identified in historical and current standard-setting in
SO, emissions regulation.

1.2.1.2  Research Question 2 - What are the effects of the key
differences between standard-setting in the regulation
of SO, emissions from terrestrial and marine sources?

This question examines what effects, if any, the identified key
differences in standard-setting in historical and current SO, emissions
regulation may have. Answering this question is a continuation of
answering the previous research question. As a follow-up, this
question is relevant because it considers exactly those crucial and
decisive aspects of standard-setting in regulation that were previously
mentioned,and which are prone to be affected by the choice of
standard.”™ Thus, responding to this question in Chapter 7 is for
example expected to reveal whether the SO, emissions regulation in
the terrestrial and marine contexts either emphasize instrumental or
goal-oriented traits? How can the abatement of SO, emissions be
expected to proceed given a certain standard? And, what can the
choice of standard reveal about the regulations’ accuracy in so doing?

1.2.1.3 Research Question 3 - Whether and if so in what
manner the regulation of SO, emissions from marine
sources can be improved against this background?

This final research question takes the form of a forward-looking
enquiry. Addressed in Chapter 7, it is more specifically relevant for
looking into the possibilities of improvement of the regulation of SOy
emissions from marine sources as examined against the background of
any effects of the key differences between standard-setting in the
regulation of SO, emissions from terrestrial and marine sources that
have been identified in the thesis. In this respect, the answer to this
final question essentially provides the conclusion of the thesis.

8 Supra Section 1.2.
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1.3 Scope and Delimitations of the Study

This study has a wide-ranging scope as its purpose is to identify and
examine differences in standard-setting in the regulation of SOy
emissions from terrestrial and marine sources across three regulatory
scales (the international, regional, and national scales). Furthermore,
in particular, the aim is to identify the underlying rationales for the
key differences in standard-setting, their effect, and the possibilities of
improvement of SO, emissions regulation in the marine setting against
this background. A scope this broad may seem overzealous, and an
apparent problem is how to handle the combination of the many
mentioned parameters and the large material this would involve. For
the purpose of approaching this problem, a number of delimitations

apply.

Starting with delimitations regarding the two regulatory settings,
although this thesis focuses on examining the regulation of SOy
emissions from marine sources, that is ships, the regulation of the
same emission type from terrestrial sources is all the same included.
This is so mainly for two reasons. First, the historically longer
terrestrial regulatory experience of SOy emissions control can be
expected to contain valuable lessons that could be used for the
potential improvement of the relatively recent regulation of SOy
emissions in the marine setting. Second, it is natural to consider the
regulation of SO, emissions from ships in the broader context of air
emissions regulation, which originally targeted emission sources in
the terrestrial setting. Thus examination of both terrestrial and marine
regulation is required.

In addition, it is considered necessary not only to examine current
regulation in the terrestrial and marine settings, but also to include a
historical perspective on regulation. This, since current regulation
represents merely a continuation of earlier regulatory efforts for the
control of SO, emissions. Furthermore, in order to trace effects of
standard-setting in regulation, and to use this knowledge for
identifying potential improvements in the marine context, an
assessment over time is required. With regard to temporal coverage
for the examination of regulation, the specific history of each of the
three regulatory scales, commented on immediately below, is
generally guided by the idea that the starting point is set at important
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events leading up to or positioned close in time to the first intentional
regulation of SO emissions. Furthermore, in absence of any statement
to the contrary, this study covers legal developments in SO, emissions
regulation in both settings and on all scales up to 1 April 2017.

Another facet of the broad scope of this study is that it aims to analyse
SO, emissions regulation across regulatory scales or layers.” As
regards delimitations, SO, emissions regulation appearing on three
scales are analysed: the international, regional and national scales. A
study comprising analysis of multiple regulatory scales is clearly a
far-reaching task. Nevertheless, interconnectivity between regulatory
scales is a fact.*® For example, it is known that regulatory measures on
one scale can influence other scales profoundly due to legal tensions
that may exert pressure both ‘downwards’ and ‘upwards’.®’ This
interconnectivity between regulatory scales suggests that one scale
can not easily be examined in isolation without risking a loss of ‘the
big picture’. This is so, particularly as regards the rationales for the

™ Ringbom (2008) pp. 2-3 where the term ’regulatory layer’ is used to describe
regulation appearing on a global, regional and national level. Henceforth, references
to regulatory scale will be used as a term synonymous with regulatory layers or
levels.

% E.g. Baldwin et al. (2012b) p. 386, noting that "Most domestic regulatory regimes
rely on different levels of government for standard-setting, behaviour-modification,
and information-gathering. To state that regulation is multi-level is, therefore, hardly
novel or exciting. However, what is new and somewhat exciting nowadays is the
placing of regulatory activities at increasingly numerous layers of government. Such
shifting of levels, upwards (to the supranational and international), downwards (to
the regional and local) and sideways (to specialized agencies and away from
ministerial departments) is at the heart of debates regarding “who regulates” and
how’, emphasis added.

8 Ringbom (2008) p. 3, where the EU maritime safety legislation is described as a
cause of legal tensions both ‘downwards’ in relation to Member States and ‘upwards’
in relation to the international regime. For other tensions between regulatory layers,
see also e.g. Tan (2006) pp. 139-147 describing the aftermath of the Exxon Valdez
incident in 1989 that spurred regulatory initiatives eventually becoming global
matters. The passage of the Oil Pollution Act of 1990 (OPA-90) in the US Congress
meant a phase-out schedule with double hull requirements for all new and existing
tank vessels coming to US ports or crossing US waters. This combined with looming
unilateralism from the US put pressure on IMO to initiate discussions about
international double hull requirements.
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design of regulation, for example, in relation to air pollution from
terrestrial and marine sources, where regulation on the highest
international scale strongly influences the shape of regulation on
regional and national scales.

Consequently, when it comes to the specifics of the regulatory scales,
the international scale is here taken to mean the global international
scale, the regional scale is delimited to Nordic international regulation
between States, and EU law, while the national scale is restricted to
Sweden. A unifying theme of delimitation with respect to these three
scales is also that this thesis follows Sweden’s participation through
these regulatory scales via its international and regional agreements on
air emissions down to the national scale, specifically with a focus on
the regulation of SO, emissions from terrestrial and marine sources.
By following a trail through regulatory scales limited to global
international and regional regulation that applies to Sweden down to
the national scale, the intention is to provide a more complete picture
of how standard-setting in air pollution regulation is designed across
regulatory scales. It is also believed that the Swedish perspective on
SO, emissions regulation has a high relevance that can be generalized
to other geographical contexts since many problems related to these
emissions are similar in nature all over the world. The European, and
in particular the Swedish perspective, also provides a good example of
a country in a region where SO, emissions have caused many
problems historically, both as an effect of industrialization and due to
ecological sensitivity.® Connecting the Swedish experience to other
regulatory scales is furthermore important considering the
international nature of transboundary air pollution, where large-scale
solutions including regions such as Europe have historically been and
are still crucial from a Nordic perspective, as the Nordic countries
typically are ‘net importers’ of transboundary air emissions.*

82 Okowa (2000) p. 9, for a similar argument relating to Europe and North America.

8 Whether a country is ‘net importer’ or ‘net exporter’ is determined by the amount
of emissions from that country and the prevailing wind direction. In simplified terms,
the fact that Sweden and Norway are ‘net importers’ means that these countries
receive more emissions than they release to other countries, Elvingson, Agren (2004)
p- 99.
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Having commented on the delimitations with regard to the regulatory
settings, scales and the applicable temporal boundaries, some remarks
about delimitations concerning regulatory form are suitable. Given the
focus of the current study, it is first necessary to comment on
regulatory form in the sense of regulatory approach or instrument. The
most basic delimitation allowing for a more manageable area of
examination in relation to regulatory form is that this thesis is
confined to looking only at the overall dominant regulatory approach
or instrument category for controlling SO, emissions in the terrestrial
and marine settings. As previously mentioned,* this is the traditional,
or ‘command-and-control’ (CAC) type of instrument category.
Additionally, only CAC regulation that directly applies to SOy
emissions from terrestrial and marine sources is examined, thus
excluding other types of regulation that can be categorized as
belonging to, for example, economic and information-based
approaches to regulation, often recognized as indirect types of
regulation.”

Considering altogether what has been stated above apropos the
examination of differences between historical and current standard-
setting in the regulation of SO, emissions in two regulatory settings,
on three regulatory scales, and with a focus on CAC regulation, a
reasonable following question is whether this study is comparative in
its examination of differences in standard-setting?

Here the answer is no. The purpose of drawing distinctions is not to
engage in a comparative study of, for example, conflicts of norms
between regulatory scales or different States’ legal systems, but to
identify differences concerning one function (standard-setting) of
regulatory design between these settings and scales. To perform this
latter task, some selected and related concepts from regulatory studies
are employed.®

8 See supra Section 1.2.

8 For a short introduction to different types of regulatory approaches or instruments,
see infra Chapter 2 Section 2.2.5.

% For further details regarding method, see infra Chapter 2 Section 2.2 with
subsections.
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Hence, continuing one step further regarding regulatory form, yet
another delimitation is that the focus on regulatory design in SOy
emissions regulation limits itself to examining only standard-setting,
the ‘command’, as one of the most obvious and central components of
CAC regulation. Furthermore, as Baldwin et al. put it, when standards
are to be formulated in rules, regulators are generally faced with two
basic questions: “”Which types of standards should be used?”, [and]
“What level of performance should be demanded?””." As regards
these two basic questions, this thesis examines matters within the
domain of the first question, since the form or type of standard is the
centre of attention, rather than a specific numerical formulation, its
stringency, or how the standard was arrived at.*® More specifically, in
relation to form and types of standards, this thesis is limited to
examining five categories of environmental standards in CAC
regulation, of which four arguably cover a representative sample of
different standard typologies identified in scholarly sources in relation
to environmental pollution regulation.®

The four most commonly mentioned standard categories examined
are: (a) product standards; (b) process standards; (c) emission
standards; and (d) environmental quality standards. Nevertheless, this
study also adds a fifth residual catch-all category, (¢) other standards,
for any standards identified in CAC regulation for SO, emission
control that do not fit within the first four given categories.” In
addition, only standards as they are expressed in the substantive
provisions dedicated to controlling SO, emissions are analysed. Thus,
any provisions in terrestrial and marine regulation that only
incidentally relate to SO, emissions,or are merely supportive of the
dedicated main provisions, will not be analysed as regards standard-
setting. All the same, the latter kind of provisions are still commented

87 Baldwin et al. (2012b) p. 296.

% The question about how standards are drafted has been discussed in regulatory
literature. For instance, a formulated standard can be the result of systematic tests or
modelling, bargaining or diplomacy, or a ‘stab-in-the-dark activity’ where a standard
is set more or less arbitrarily, Hood et al. (2001) p. 25.

% See further comments infra Chapter 2 Section 2.2.8.

% See further comments infra Chapter 2 Section 2.2.8.

34



on to some extent in Chapters 3-6 to provide a necessary regulatory
context.”’

Yet another delimitation regarding the analysis of standards and
standard-setting as an element of regulatory design is that this is not
done to engage in the so-called ‘rules vs standards’ discussion, which
is basically a discussion about the precision of norms where the term
‘rules is typically used to refer to precise norms ... and standards to
less precise ones’.”> While acknowledging the importance of this
discussion, the current study however mainly focuses on other
questions of regulatory form than discussing the precision of norms in
the sense of ‘rules vs standards’, namely standard-setting as an
element of regulatory design. Furthermore, the question of regulatory
stringency, which is separate from the ‘rules vs standards’
discussion” is not examined in this thesis either. By excluding the
focus on stringency in relation to regulatory design and type of
standard, it is hoped that the relevance of this thesis is prolonged, as
the stringency of a certain standard may change relatively fast, but the
form has a tendency to remain the same over a longer period of time.
Nevertheless, the fact that there is some kind of numerically

°! E.g. commenting on a certain protocol to a convention regulating SO emissions
without first presenting the convention itself would typically risk excluding important
context. See also further comments infra Section 1.5.

%2 Bodansky (2010) p. 105. As further noted by Bodansky *The distinction between
rules and standards is, in essence, that between ex ante and ex post decision making.
Rules define in advance what conduct is permissible and impermissible. Standards, in
contrast, set forth more open-ended tests, whose application depends on the exercise
of judgement or discretion—for example, to determine what represents a safe driving
speed in a specific context, or what represent ’appropriate measures” to combat ozone
depletion’, same source and page, footnote omitted.

% As stated by Bodansky ‘Very precise rules can be extremely lax. This was true of
the whaling quotas adopted by the International Whaling Commission in the 1960s,
during the so-called Whaling Olympics, when catch limits were set very high,
allowing tens of thousands of whales to be killed. Conversely, a standard, though
imprecise, can be quite stringent—for example, a standard requiring the adoption of
best available technology.” Bodansky (2010) pp. 105-106.
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formulated standard targeting SO, emissions in regulation helps the
initial identification of the type of standard used in CAC regulation.”

The focus on standard-setting moreover leads to the exclusion of
analysis of other, yet significant and linked, aspects of regulatory
design like information-gathering (monitoring) and behaviour-
modification (enforcement).” As a related point of delimitation, this
study has no ambitions to draw distinctions between, and analyse, the
application in practice of regulation of SO, emissions from terrestrial
and marine sources by examining its enforcement or its effectiveness.
These questions were not deemed feasible for analysis in the initial
phases of this study, since more time would have to pass for the rather
recently adopted regulation of SO, emissions from marine sources
before it could be assessed in practice or be contrasted with the
regulation of SOy emissions from terrestrial sources from such
perspectives.

Nonetheless, as stated before,” it is acknowledged in this study that
standard-setting potentially affects a number of crucial aspects of
regulation, such as flexibility, efficiency in relation to regulatory goals
and regulatory accuracy. Such matters are still related to for example
the enforcement of regulation. The ambitions to improve the
regulation of SO, emissions from marine sources in this thesis can
therefore include informed opinions that may have a bearing on these
matters, albeit only to the extent that such opinions are formulated on
theoretical grounds, relating to the effects that a chosen type of
standard-setting can be expected to have in theory, rather than relating
to empirical statements regarding the application in practice.

Moving on to yet other delimitations, some comments must also be
added in relation to a couple of specific objects of attention in this
thesis in the terrestrial and marine regulatory settings. As regards

 For a discussion about the identification of type of standard in environmental CAC
regulation, see further infra Chapter 2 where the theoretical frames, methods and
materials of this thesis are introduced.

% For further details about the different functions of regulation and their linkages, see
infra Chapter 2 Section 2.2.4.

% Supra Section 1.2.
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terrestrial emission sources, both mobile and stationary SO, emission
sources are included in the examination of standard-setting as an
element of regulatory design. The examination of regulation of SOy
emissions from non-road mobile machinery such as construction
machinery, generator sets, locomotives, and wheeled agricultural or
forestry tractors are, however, excluded from this study. Although
linked to the terrestrial setting, SO, emissions from the mobile
emission source of aviation are also omitted from this study. When it
comes to SO, emissions from marine sources, the focus is put on the
more or less exclusive mobile emission source of ships, and thus
excludes other possible SO, emissions from marine sources, for
example from oil rigs. Furthermore, the examination of the regulation
of SO, emissions from marine sources does not cover regulation
targeting ships used on inland waterways.

Also, the analysis focusing on SO emissions in this study is limited to
examining the regulation of such emissions when caused by
anthropogenic combustion of fossil fuels. In relation to anthropogenic
combustion, the study of regulation of fossil fuels is performed with a
main focus on sulphur containing fuels mostly in liquid as opposed to
solid form, even though solid fuels are still used on land, for example,
in Europe. Coal powered ships however are mostly an artefact of the
past. The study of ships powered by liquefied natural gas (LNG) is
also excluded from this thesis since such vessels are still relatively
few in the context of the global fleet.”” Furthermore, this thesis also
excludes the study and regulation of nuclear power, including nuclear
powered ships.

Other emissions that are often discussed together and linked to SOy
emissions, like NO,, PM and GHGs, are generally outside the
boundaries of this study, and are only examined to the extent where it
is specifically necessary, for example when mentioning such
emissions in a historical context together with SO, emissions, or where
it would otherwise be specifically relevant to the question of

%7 Although a promising fuel alternative in shipping for the coming years, it has been
projected that only around 95 operational LNG-powered ships will exist in the total
global fleet in 2018, World Ports Climate Initiative (2016).
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regulating SO emissions. Likewise, the regulation of other emissions
that simultaneously indirectly controls SO, emissions is not
considered in this thesis.

Getting to delimitations that are primarily related to the main
analytical chapter, Chapter 7, the following specific delimitations
apply.”™ As regards the plotting of standards performed in Chapter 7, it
should be emphasized that its purpose is not to be a quantitative
evaluation of standard-setting in the sense that it will be used to
generate results about how many instances a certain type of standard
is used in SO, emissions regulation at different regulatory scales. The
purpose of the plotting is instead used for pedagogical purposes and
for ease of reference, aiding the following mainly qualitative analysis.
The matrices with plotted standards presented in Chapter 7 thus
provide an overview of the variation of forms or types of standard-
setting that have been used in regulation, and their ‘qualities’ or traits,
as for instance primary or subsidiary standards, or equivalent
standards.” To this end, the plotting aims to visualize the variety of
different standards that are identified in the examined substantive
regulation presented in Chapters 3-6.'%

When it comes to more specific temporal delimitations regarding the
analysis of standards, this study is limited to historical and currently
applicable standards. Standards in regulation that have been adopted,
but have not yet entered into force will thus not be plotted or
examined, although they are still commented on to some extent to
provide context. Yet another practical and temporally related question
is how to analyse standards in regulations that have been amended
over the course of time.

Regulatory standards that remain the same, although appearing in
different amendments of the same piece of legislation, will be plotted
and analysed as representing a single standard. However, if yet
another type of standard is introduced in parallel or replaces the first

% See also further infra Chapter 7.

% For further comments regarding primary, subsidiary and alternative/equivalent
standards, see infra Chapter 2 Section 2.2.8.

100 gee infra Chapter 2 Section 2.2 for more details about standard plotting in practice.
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standard, in, for example, an amendment act, the standards will be
separately plotted and analysed. A related matter are those instances
when an examined substantive provision expresses several standards
at the same time. In such cases the standards are analysed separately.
Duplicates of standard types that have the same priority, that is, if they
are both primary, subsidiary or alternative/equivalent, in the same
piece of regulation will be plotted and analysed as a single standard.
However, the same type of standard in two different pieces of
regulation are all the same plotted as two standards, since they are
expressed in separate pieces of regulation.

A couple of delimitations related to the formulation of the research
questions'”' are also necessary, given their rather wide scope.
Naturally, a wide scope has consequences for the depth at which the
questions can be answered. Therefore, in relation to drawing
distinctions and thus identifying standard-setting differences in
Chapter 7, it should be noted that this thesis focuses on tracing the key
differences in standard-setting between the regulation of SOy
emissions from terrestrial and marine sources, and thus not all
possibly identifiable differences. The same thinking applies to the
ambition of tracing the main rationales or the most plausible
explanations for these key differences, based on the perspectives and
materials used in this thesis. Here, the idea is therefore to settle for
examining some chosen aspects that appear to be decisive and
plausible explanations for the key differences based on what has been
presented in Chapters 3-6."" This also applies to commenting on the
effects of the key differences in standard-setting between terrestrial
and marine SOy emissions regulation, since commenting on all
possible effects is not feasible.

Likewise, the ambition to improve SOy emissions regulation in the
marine setting is confined to considering potential improvements
against the background of the key differences and the main rationales
for these differences identified when analysing terrestrial and marine
standard-setting together. Thus, this ambition does not purport to

0" Supra Section 1.2.1.
12 See further infra Chapter 7.
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include all potential improvements in general. Additionally, regarding
potential improvements, it should further be underlined that the
deliberate attention to aspects that may improve regulation in a sense
makes this thesis ‘biased’ towards changing regulation for the
improvement of the environment, as opposed to examining views of
stakeholders that would rather remain at a ‘business-as-usual scenario’
or would even like to weaken the regulation of environmental
protection. To also include an examination of arguments against better
regulation was not deemed to be feasible, since it would arguably be
too complicated to get an honest view from stakeholders wanting to
block or weaken regulation; the true and underlying intent of lobbying
would probably less likely be openly admitted by stakeholders.

1.4 Previous Research, Contribution of the
Present Study, and Target Audience

The current study may perhaps not straightforwardly be described as
belonging to any one field of legal scholarship. Rather, two fields
stand out more prominently than others. The first is international
environmental law, with a specific focus on analysis of the design of
SO, emissions regulation.'” The second field, where the main theory
and method of this study is grounded, is ‘law and regulation’, also
known as ‘regulatory studies’.'™ For the purposes of this section,
international environmental law and the regulation of SO, emissions
may in turn be subdivided into yet two fields: the regulation of SOy
emissions from terrestrial sources, and the regulation of SO, emissions
from marine sources, where the latter field in this thesis is limited to
the study of ships excluding inland waterway vessels.'” From a

103 Nevertheless, as stated supra Section 1.3, this thesis also examines regional and
national regulatory attempts to control SO, emissions. All the same, a predominant
part of the regulation examined in this thesis has its base in or gives effect to air
pollution regulation at regulatory scales above and beyond the regional and national
scales, i.e. regulation that chiefly belongs to international environmental law.

1% Infira Chapter 2 Section 2.1.

19 This division is made here and in the structure throughout the following chapters
of this study. However, as will become increasingly apparent infi-a, a position taken in
this thesis is that the regulation of air pollution from terrestrial and marine sources
both can and should be considered as tightly linked fields for various reasons, inter
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scholarly point of view, the latter field to a large extent involves work
from the field of the law of the sea and marine environmental
protection.

Starting with previous research within international environmental
law and the first of its two subdivisions, one of the main studies cited
in this thesis regarding the general regulation of air pollution from
terrestrial sources is Okowa (2000).'” This study deals in-depth with
questions of State responsibility for transboundary air pollution in
international law. Another important work, although not belonging to
legal scholarship, but well worth of mention is Pleijel et al. (2007).
This study is dedicated to the scientific understanding behind and the
history of environmental policy in Europe, specifically regarding air
pollution regulation. Another important contribution regarding the
science and politics of air pollution regulation in Europe is further
contributed by Letell (2006).

When it comes to the second subdivision and the topic of the
regulation of air pollution from ships, sources are generally scarce.'”’
A couple of legal academic articles and parts of two studies that treat
the topic should however be mentioned. Regarding air pollution from
ships, some early comments introducing the original MARPOL 73/78
Annex VI 1997 are given in Okamura (1995). Further, Honka (2011)
discusses aspects of compatibility between the Revised MARPOL
73/78 Annex VI 2008 and the general EU principles of equality and
non-discrimination. The shorter parts about MARPOL 73/78 Annex
VI 1997 in Tan (2006) provides a valuable historical and political
background to the processes surrounding the drafting of the original
MARPOL 73/78 Annex VI 1997 and its subsequent revision.

alia because they historically share a common legal heritage and relate to the same
type of problems, however also because the two fields seem to increasingly have
merged lately as a consequence of regulatory developments. See also further infra
Chapter 6 Section 6.1.2.

1% See however also the early study of Flinterman et al. (1986), detailing the then
recent international legal developments specifically concerning transboundary air
pollution.

97 Which has also been confirmed by legal scholars, e.g. Molenaar (1998) p. 499 and
more recently Roberts (2007) p. 47.
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Moreover, the parts of Ringbom (2008) detailing especially the
compatibility between international law and the EU’s implementation
of the so-called sulphur directive is a relevant background for the
present thesis. Another study, outside legal scholarship, that is also
worthy of mention is Svensson (2011) which deals extensively with
the background documents and the negotiation history of the original
MARPOL Annex VI 1997 and its revision, particularly regarding the
global and regional regulation of SO, emissions from ships.

From a broader perspective of the regulation of air emissions from
ships, focusing mainly on the adjacent topic of GHG emissions, three
articles are worthy of special mention. Balkin (2009) introduces
IMO’s work with GHG emissions from ships, Mukherjee, Xu (2009)
comments on air emissions from ships in relation to climate change,
and law and economics, and Christodoulou-Varotsi (2009) comments
on the possible inclusion of air emissions from ships in a trading
scheme.

Nevertheless, the common factor for the majority of the mentioned
studies is that they do not extensively examine the regulation of air
pollution from ships, and even less so regarding the specific topic of
the regulation of SO, emissions from ships.'” Consequently, in
relation to the current study, it can thus be concluded that none of the
mentioned earlier works treat the regulation of SO, emissions from
the perspective of regulatory design and standard-setting.
Furthermore, none of the studies draw distinctions between the two
settings or contexts of regulation of SO, emissions from terrestrial
sources, and marine sources across multiple regulatory scales.
Therefore, the current study and its focus stands alone among the
previously performed studies, especially by drawing distinctions
between the design of regulation in multiple contexts and scales.

Moreover, the current study is unique in the sense that it draws these
distinctions against a rather rich surrounding explanatory context.

1% Svensson (2011) being an exception and to some extent also Ringbom (2008),
since the latter study scrutinizes some complex and rather specific compatibility
issues between international and EU law inter alia when it comes to the regulation of
SOy emissions from ships.

42



This context not only includes an overview of the history and trends in
the design of the regulation of SO, emissions from terrestrial and
marine sources by considering traditional legal sources such as
preparatory works and similar documents, but it also highlights the
influence on the shape of SO, emissions regulation of several other
important decisive factors like technical, economic, scientific and
institutional factors. By providing a broader context that also stresses
the linkages to and importance of such factors, for example by
demonstrating how the breakthrough of certain SO, emission cleaning
techniques have influenced the shape of regulation, this thesis
provides a deeper understanding of SO, emissions regulation in
general and standard-setting in the same kind of regulation in
particular. Additionally, this study contributes with new research
perspectives and results adding to the understanding of topics that the
earlier body of research has not examined. More specifically, the
added knowledge is new perspectives and systematic thinking with
respect to current knowledge about standard-setting in the regulation
of SO, emissions both from terrestrial and marine sources brought
forth via a multiscale mapping of regulation in context.

Regarding the second main field, the amount of literature that belongs
to ‘regulatory studies’ is extensive. Among the more important works
regarding regulation relevant to this study are Morgan, Yeung (2007),
Baldwin et al. (2012) and Baldwin et al. (2012b). However, these
three studies are general in orientation and none of them detail the
design of environmental regulation. As regards standard-setting in
environmental CAC regulation, Sands et al. (2012) provides a useful
basic categorization of standard-setting from the perspective of
international environmental law, but it does not examine such
standards in a closer manner. In relation to these works, this study
provides an increased understanding of the rationales behind historical
and current standard-setting in environmental CAC regulation, with a
closer examination of the motivations behind the choice and the type
of standards as a part of the design of regulation of SO, emissions
from terrestrial and marine sources as an example. Furthermore, this
study contributes with an increased understanding of the effects of the
choice of standards, and their potential improvement.
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Returning again to the general field of regulatory studies, some
examples of previous works focusing on regulation on different
regulatory scales can also be mentioned. A thorough examination of
global environmental governance is for example provided by Kotzé
(2012) and particularly from the marine perspective in DiMento,
Hickman (2012). Regarding the subject of making the construction of
regulation better, Gunningham et al. (1999) can be mentioned, and on
the regional level (EU), Lee (2014) discusses aspects of instruments
of governance in EU environmental law. Furthermore, Liibbe-Wolff
(2001) specifically treats regulatory approaches in CAC regulation in
relation to EU environmental law.

In the Nordic setting, some early examples of legal academic
publications treating questions that today are central for regulatory
studies are examined in Eckhoff (1983) examining regulatory
instruments of the State, Basse (1992) looking into regulation and
governance as a theoretical and methodological perspective, and
Ebbesson (1996) among other things examining the choice of
regulatory standards in international environmental law in the context
of compatibility with national environmental law. Some more recent
examples of Nordic publications regarding the importance of the
’science of legislation’ are Tala (2006) and Westerlund (2006). The
point of departures taken in regulatory studies by Almlof (2014) and
Hult (2015) also deserve to be mentioned in the Nordic setting.
Additionally, it is also relevant to mention the legal technical study of
legislation by Wahlgren (2014), and furthermore Backer (2015), who
among other things discusses different criteria used for structuring
environmental legislation in Norway, for example relating to legal
instruments such as command and control. Together, the above
mentioned studies treating regulation and legislation from different
perspectives and on different regulatory scales are all contributions
that can be placed within the field of regulatory studies. In relation to
the current work however, none of these works specifically treat
standard-setting in terrestrial and marine regulation of SO, emissions
on various regulatory scales.

Finally, as regards the question of target audience of this study, apart
from the group of legal scholars interested in environmental law, air
pollution, and questions regarding regulatory design, this study is
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expected to be relevant for other fields of research with a focus on air
pollution regulation, as well as IMO Member States, maritime
industry stakeholders, and NGOs with an interest in policy dialogue
and regulatory development in the field of SO, emissions control.

1.5 Thesis Outline

The general structure of this thesis consists of three parts. Part I —
GAMBIT, offers two chapters. First, this introductory Chapter 1,
which has briefly introduced the regulation of SO, emissions from
ships, and explained the background and purpose of this thesis. The
main argument in the current chapter is that standard-setting in CAC
regulation for the control of SO, emissions is a central aspect of
regulatory design worthy of further scrutiny, among other things, for
the purpose of finding out whether it is possible to improve SOy
emissions regulation from marine sources against the background of
the longer terrestrial regulatory experience regarding the same kind of
emissions. Second, Chapter 2 establishes a theoretical and analytical
framework, and explains the methodological approach used in the
examination of standard-setting in the regulation of SO, emissions
from terrestrial and marine sources in this thesis. Additionally, the
choice and use of materials is commented on.

In order to focus on the examination of standard-setting in regulation,
a couple of basic concepts must initially be explained, and be accepted
as ‘gambits’. Accordingly, Chapter 2 also spells out some necessary
preconditions for the later analysis in Chapter 7 of standard-setting in
the regulation of SO, emissions from terrestrial and marine sources. It
does so by considering the concept of regulation, examining different
types of regulation, and how CAC regulation can be defined.
Moreover, it examines how standard-setting in regulation can be
expressed before approaching questions of types of standard-setting in
environmental CAC regulation.

Part II — BRIDGE, contains what could be viewed as two ‘case
studies’ developed in Chapters 3, 4, 5 and 6. These chapters largely
consist of a review and mapping of historical and current applicable
regulation of SO, emissions from terrestrial and marine sources on
three regulatory scales. Put differently, the purpose of these chapters
is mainly to present the legal material, that is, the actual SOy
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emissions regulation, so that it can later be analysed in Chapter 7.
Nevertheless, as previously mentioned,'” the presentation of legal
material is importantly also accompanied by a rather rich surrounding
explanatory context.

As a matter of structure, Chapters 3-6 bridge the beginning and the
end of this thesis with a middle part. First, as regards the presentation
of applicable regulation, Chapters 3 and 4 consider the historical SOy
emissions regulation in the terrestrial and marine contexts
respectively, starting at the highest international scale and proceeding
downwards through the regulatory scales, ending on the national
scale. Likewise, Chapters 5 and 6 examine current applicable
regulation in the terrestrial and marine settings. This order of chapter
organization is chosen for two main reasons. First, to put the chapters
regarding the historical development of regulation in the terrestrial
and marine settings after each other, and letting the chapters regarding
current regulation follow the same pattern, allows for a temporally
consistent examination of historical and then current events in both
regulatory settings. Second, the analysis performed in Chapter 7 is
organized according to the same pattern, where the historical
regulation in the two settings is first analysed side by side, and is then
followed by the analysis of current applicable regulation in the two
settings side by side.

When it comes to the surrounding context of the regulation of SOy
emissions from terrestrial and marine sources, Chapters 3-6 further
trace various decisive factors influencing the shape of regulation. This
will especially become apparent in the two historical Chapters 3 and
4, which thoroughly describe historical regulatory developments up to
present date. Chapters 5 and 6, which describe current applicable
regulation, also include some surrounding context, but are more
focused since they only describe substantive current applicable
regulation. The motivations for including a broad surrounding context
in Chapters 3-6 is twofold: first, it would make quite a ‘detached’
description to simply present regulatory standards, for example, from
a convention containing regulations targeting SO, emissions, without

19 Supra Sections 1.2.1.1 and 1.4.
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also presenting the framework of the convention itself. Second, the
analysis in Chapter 7 requires a broader setting than just a pure
account of applicable historical and current standards in regulations.
By this token, not only must the standards in regulations be able to be
‘extracted’ via an analysis of what is presented in Chapters 3-6.
Furthermore, the materials analysed must also be able to answer such
questions as what the most plausible reasons are for why particular
standards were chosen in SO, emissions regulation, and the effects of
these choices, since this is required by the research questions and the
scope and delimitations of this thesis.'"” As mentioned above,'"" it is
believed that by highlighting the influence on the shape of SOy
emissions regulation of important decisive factors of for instance a
technical, economic, scientific and institutional nature, this thesis
provides a deeper understanding of the choices behind the design of
SOy emissions regulation that can also particularly explain the choice
of standard-setting in this specific kind of regulation.

Part III — CLOSURE, consists of two chapters. Chapter 7, which is the
main analytical chapter of this thesis, provides an analysis of the
materials presented in Chapters 3-6. It does so by focusing on the
standard-setting in the regulation of SO, emissions from terrestrial and
marine sources with the intention of drawing distinctions between
these two settings as regards standard-setting, identifying the
underlying rationales for the key differences in standard-setting
drawing from the broader background just described, the effect of the
chosen standards, and the possibilities of improvement of SOy
emissions regulation in the marine setting. Put differently, Chapter 7
presents what can be learned for standard-setting in the regulation of
SO, emissions from marine sources from standard-setting in the
regulation of SO, emissions from terrestrial sources from the
viewpoint of different perspectives. Finally, Chapter 8 offers a
summary of the thesis, the main findings of the analysis in Chapter 7,
and some overall concluding remarks infter alia regarding theoretical
development and the contributions of this thesis. As a finish, Chapter

"0 Supra Sections 1.2.1 and 1.3.
" Supra Section 1.4.
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8 also offers an outlook into future issues and possible further
research related to the area of SO, emissions regulation.

48



‘research does not run like a mechanism;

there are rhythms, which include pauses

and periods that may seem unproductive’'"

2 Theory, Methods and Materials

The overall purpose of this chapter is to lay the foundations that will
eventually lead to the analysis performed later on in this thesis.'"” To
this end, the current chapter sets out the theoretical and
methodological framework employed in this study. Additionally, the
use of theory and methods in relation to materials is presented. As
noted in the preceding chapter,'' the field where the main theory and
methods of this study is grounded, is ‘law and regulation’, also known
as ‘regulatory studies’. The analysis in this thesis thus chiefly uses
concepts and tools that can be placed within the field of regulatory
studies, where questions of regulatory design have specifically been a
subject to scrutiny.

In terms of order, the current chapter begins with a short introduction
to regulatory studies. Thereafter, the ‘methodological pyramid’
employed in this thesis is introduced. Next, the application of this
pyramid is explained in relation to the utilized materials in this thesis.
In addition, the specifics of central theoretical concepts and tools
constituting the building blocks of the methodological pyramid are
detailed. In particular, the concept of regulation is commented on,
which is followed by an overview of possible categorizations and
variations of regulatory instruments. Moreover, the specifics of CAC
regulation are detailed, and the question of standard-setting as a
component of regulatory design is discussed. Different available types
of standard-setting in environmental CAC regulation are then

12 Berg, Seeber (2016) p. 57.
"3 Infra Chapter 7.
"4 Supra Chapter 1 Section 1.4.
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examined, and finally, this chapter is rounded off with some
conclusions.

2.1 The Framework for the Study

The theoretical and analytical framework for this study is situated
broadly within the school of regulatory studies. In recent years, the
study of law and regulation or regulatory studies has increasingly
grown into a distinct academic field."” Although the status of the field
has perhaps not yet entirely been settled,'® it is clear that various
aspects of regulation, understood in a broader and more generic sense,
increasingly continue to attract attention. The growing popularity of
regulatory studies is not least witnessed by the fact that there are now
several academic journals focusing on central questions of
regulation.""” Moreover, a number of academic publications generally
introducing the field have been published.""® The importance of
questions central to the field is acknowledged in yet other works and

115 Morgan, Yeung (2007) p. 1. In this publication, various matters of the field of
regulation is discussed under the book title of ‘An Introduction to Law and
Regulation’. The umbrella term ‘regulatory studies’ is employed for the field in
Braithwaite et al. (2007), where the growing interest of regulation and governance is
discussed. The latter source also provides a historical background to regulatory
studies, tracing the academic interest in regulation as far back as to the early 1940s
USA.

16 Baldwin ef al. (2012a) p. 13, stating that the field of regulation has however ‘not
yet achieved the status of true inter-disciplinarity—if this term refers to a state of play
where researchers from various initial disciplines are transformed by their
interchanges with fellow researchers and thereby create a new discipline that is
characterised by its own dominant understandings and research methodologies’
emphasis added.

" Eg  ‘Law & Policy’ which published its first volume in 1979,
<http://onlinelibrary.wiley.com/journal/10.1111/%28ISSN%291467-9930>, ‘The
Theory and Practice of Legislation’ (formerly known as ‘Legisprudence’ which
published its first volume in 2007) <http://www.hartjournals.co.uk/tpl/> and
‘Regulation & Governance’ <
http://onlinelibrary.wiley.com/journal/10.1111/%28ISSN%291748-5991> which also
published its first volume in 2007.

"8 Some relatively recent examples of volumes regarding the generic study of
regulation are Baldwin et a/l. (2012a) and Baldwin ef al. (2012b) and Morgan, Yeung
(2007).
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. 119 -
projects, ~ and finally, the presence of regulatory studies can also be
. . . 120

seen in university courses, programmes and at research centres.

But what is regulatory studies? A look at the table of contents of a
couple of volumes providing general introductions can give an
overview of the scope of the field. Among other topics treated in these
volumes there are theories of regulation, regulatory instruments and
techniques, various aspects of regulatory design, enforcement and
compliance, accountability and legitimacy and impacts of regulation
in specific regulatory domains.””" In addition, some scholars have
argued that the broadened field of regulatory studies now also
includes different notions of governance, which are not limited to a
sole focus on the State as a governing authority, but which also
encompasses, for example, the study of public-private governance and
non-governmental organizations, as well as a multitude of forms of
regulation emanating from entities other than the State.'*

"% For some examples of works in regulatory studies regarding global environmental
governance, see e.g. Kotzé¢ (2012) DiMento, Hickman (2012). On the subject of
making regulation better, Gunningham et al. (1999) can be mentioned, and on the
regional level, the EU’s programme for ’Better ~ Regulation’
<http://ec.europa.eu/smart-regulation/index_en.htm>. Finally, as commented supra
Chapter 1 Section 1.4, examples of legal academic publications treating questions that
are central for regulatory studies today, can also be found in the Nordic setting.

120 For instance the regulatory studies specialization offered at Monash University,
Faculty of Law <http://www.law.monash.edu.au/future-
students/postgraduate/postgraduate-specialisations/regulatory-studies.html>, the
Regulatory Policy Program offered at Harvard Kennedy School <
http://www .hks.harvard.edu/centers/mrcbg/programs/rpp/about> and the research
projects surrounding regulation and governance offered at the Centre for Socio-Legal
Studies, University of Oxford < http://www.csls.ox.ac.uk/regulation.php>.

121 See the tables of contents of Baldwin ef al. (2012a), Baldwin ef al. (2012b) and
Morgan, Yeung (2007).

122 Braithwaite et al. (2007) p. 3. See also Kotzé (2012) p. 83, who more or less
equates broader and inclusive definitions of regulation with governance stating that
’The only conceivable difference between governance and regulation in the broad
sense might be that governance is a more modern and socio-politically acceptable
term than regulation, which instead is a part of older jargon. In a sense, the use of the
word “governance” is therefore more fashionable than the use of the word
“regulation””. See also pp. 69-82 same source for an examination of various
definitions of governance.
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One significant feature of regulatory studies is that its development
has generally trended towards multidisciplinarity. Today, regulatory
studies as a field is central to several of the social sciences including
but not limited to political science, law, economics, sociology,
psychology, anthropology and history.'> As a consequence, the field
of regulatory studies has both broadened, matured and spread
geographically.'** Furthermore, it has now reached a state where it can
be applied to the ‘analysis of generic processes of regulation across

- 125
specific sectors and across cultural contexts’.

From a lawyer’s point of view, regulatory studies can at the very least
be considered as a discussion in which various disciplines meet to
exchange ideas and examine regulation from the perspectives of their
own disciplines, in a manner that suits the common and overarching
theme of regulation in various forms. Regulatory studies, although
engaging a broader range of sciences, can therefore be likened to other
perspectives that are nowadays relatively common among legal
academics, such as law and economics, and law and gender;
perspectives that also draw upon and are enriched by the knowledge
of other sciences. For a lawyer or a legal scholar, it is thus fully
possible to engage in discussions under the umbrella or the
perspective of regulatory studies, in an academically open
environment which arguably helps to create ‘advances in regulatory
theory [that] will have an exciting integrative potential for the social
sciences overall’.'?®

Why then, should researchers from various disciplines, including law,
engage in regulatory studies? Shortly put, because regulation matters.
As it has been stated:

‘Bad regulation, after all, can do terrible damage to people. Good
regulation can control problems that might otherwise lead to

12 Braithwaite et al. (2007) p. 1 and Baldwin ez al. (2012a) p. 4.

' For a long time, the USA was considered as the main arena for regulatory studies,
but this has changed since the entrance of the European Union as an important source
of new risk and competition regulation, Braithwaite et al. (2007) p. 1.

125 Baldwin et al. (2012a) p. 5. See also p. 4, same source.

126 Braithwaite et al. (2007) p. 4.
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bankruptcy and war, and can emancipate the lives of ordinary people.
Mediocre, unimaginative regulation that occupies the space between
good and bad regulation leads to results that are correspondingly
between the extremes of good and bad’'*’

Thus, the central topics of regulation mentioned above, such as
regulatory instruments and techniques, various aspects of regulatory
design, enforcement and compliance, and the myriad of other
questions surrounding regulation also matter.'™

In this thesis, regulatory studies is one of the primary theoretical and
conceptual fundaments for the analysis of SO, emissions regulation.'”
The overall motivation for utilising theories and concepts from
regulatory studies is that the field offers tools appropriate for the aims
and research questions formulated in this thesis. To begin with, no
comparable suitable tools for completing the task of analysing
terrestrial and marine SO, emissions regulation across different
regulatory scales while simultaneously considering various forms of
regulatory standards are known to this author. Second, the tools
located within the field of regulatory studies suit particularly well the
ambitions in this thesis of analysing the design of SO, emissions
regulation. As Basse has put it, while traditional legal research
perspectives have mostly focused on ‘backward-looking’ questions
like the settlement of conflicts, intentions of the legislator and earlier
settled cases, a regulation (and governance) perspective is instead
‘forward-looking’ in its study of regulatory instruments, systems and
their application in practice.””” The standpoint taken in this thesis,
grounded in theories of regulatory studies, mainly belongs to this
latter ‘forward-looking’ perspective. This, in the sense that questions
surrounding the design of regulation in the form of standard-setting
rather belong to the sphere of interest of the legislator than the judge.

127 Braithwaite et al. (2007) p. 4.

128 For examples of the scope of matters in regulatory studies see e.g. table of contents
from Baldwin et al. (2012a), Baldwin et al. (2012b) and Morgan, Yeung (2007).

' This method is further detailed infra Section 2.2.8. See also infira Chapter 7
Section 7.2.

130 Basse (1992) pp. 123-124, author’s own translation of original text.
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2.2 Methodology

2.2.1 The Methodological Pyramid

A fundamental question for any scientific work is to locate methods
fit for the stated purpose and research questions. At the outset, there
was no apparent and readily available methodology for this study.
Therefore, an initial task was to find a methodology apt for identifying
and examining differences across regulatory scales between standard-
setting in the largely successful regulation of SO, emissions from
terrestrial sources and the regulation of SO, emissions from marine
sources, and further, for identifying the underlying rationales for these
differences, their effects, if any, and the possibilities of improvement
of SO, emissions regulation in the marine setting."'

The complete picture of necessary research tools and materials
emerged gradually as progress was made in the research process. By
approaching the purpose and the research questions in a stepwise
manner however, a combination of methods seemed to provide the
most sensible way for performing the research task at hand. Having
settled on an analytical framework grounded in regulatory studies,
three methodological steps, illustrated in Figure 2.1 below, were
identified. Shortly put, these three steps are (1) identifying, (2)
analysing, and (3) systematising. For pedagogical purposes, the steps
are described here in consecutive order, although, as explained in
greater detail in Chapter 7,'*> they communicate back and forth in
practice. Regarding the application of the different methods in these
steps, it is to be noted that once explained, a method’s application is
implicit in the rest of this thesis."” Thus, a method will not be
explicitly referred to when used at every instance, except for where
there would be a specific reason to do so.

B! Supra Chapter 1 Section 1.2.1.

132 Supra Chapter 7 Section 7.2.

133 With the exception of the demonstration of some methodological details that are
better suited to be presented in context, in Chapter 7, all theories and methods
employed in this study are introduced in the present chapter.
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(3) SYSTEMATISIN
drawing distinctions

|

(2) ANALYSING
CAC regulation &
choice of standard

I

(1) IDENTIFYING
materials & regulation

Fig. 2.1 The study’s three methodological steps

The first methodological step is (1) to identify relevant material for
this study. This step forms the base of the methodological pyramid.
Since this study employs materials belonging both to ‘traditional legal
sources’ and sources from other scientific disciplines, different
methods have been considered for locating the relevant material in
each category. Disregarding for a moment the methods used to find
materials from other scientific disciplines, detailed in a dedicated
section below,"** the method or methods for locating legal materials in
this thesis primarily has to fulfil two basic criteria. First, the use of the
method or methods must successfully be able to identify historical and
currently applicable regulation for SO, emissions from terrestrial and
marine sources. Second, the use of the method or methods should be
able to identify regulation across regulatory scales.

4 Infra Section 2.2.3.
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A review of available legal doctrinal sources on air pollution,” and
SO, emissions in particular, suggests that the regulation of SOy
emissions from terrestrial and marine sources has been, and still is
predominantly set out in written legal sources.”® For a closer
examination of historically and currently applicable rules in such
sources, a legal dogmatic method appears suitable, since the first
methodological step requires some kind of systematization and
interpretation of SO emissions regulation.”’” Moreover such a method
can be employed on several regulatory scales relatively unhindered by
the fact that legal sources on the different scales vary in character.”®
Thus, as a first methodological step, a legal dogmatic method is
deemed capable of fulfilling the two abovementioned basic criteria in
a satisfactory manner.

The second methodological step, resting on the base of the
identification of relevant (legal) materials, is (2) an analysis that
constitutes the core of this thesis. In line with the research questions
formulated above,'” this analysis must firstly consider whether the
regulation of SO, emissions from terrestrial and marine sources in the
identified legal material could indeed be categorized as CAC
regulation, since this thesis focuses on CAC regulation, and secondly,
which type of standard-setting is used in the identified CAC
regulation?

135 Supra Chapter 1 Section 1.4.

136 Further detailed infra Chapters 3-6.

57 One definition of ‘legal dogmatics’ is provided by Peczenik (2009) p. 13,
described as ‘Another type of legal research, occupying the central position in
commentaries and textbooks of law etc., implements a specific legal method, that is,
the systematic, analytically-evaluative exposition of the substance of private law,
criminal law, public law etc. Although such an exposition may also contain some
historical, sociological and other points, its core consists in interpretation and
systematisation of (valid) legal norms. More precisely, it consists in a description of
the literal sense of statutes, precedents etc., intertwined with many moral and other
substantive reasons. One may call this kind of exposition of the law “analytical study
of law”, “doctrinal study of law”, etc. In the Continental Europe, one usually calls it
“legal dogmatics”.’, emphasis added.

%% The method employed to identify relevant material at each regulatory scale is
detailed further immediately below in Section 2.2.2.

1% Supra Chapter 1 Section 1.2.1.
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For these purposes, some kind of conceptual frame is required. In
other words, a method for analysis of standard-setting in CAC
regulation is needed. As stated in Section 2.1 above, on a general level
the discussion of concepts in regulation and its design has been the
subject to scrutiny in the field of regulatory studies. Therefore, an
initial search for definitions and conceptual tools was performed in
regulatory studies literature. Environmental law sources dealing with
discussions that are normally also found within regulatory studies
complemented the search for useful methodological concepts. The
results of this search, elaborated in more detail in Sections 2.2.4-2.2.8
below, provide a method close to what has been applied in previous
legal research, and which can be applied across regulatory scales.'*
More specifically, the second methodological step involves the
application of a frame of concepts, grounded in regulatory studies, to
the relevant legal materials identified in the first methodological step.
As stated, the purpose of this is, first, to analyse whether the identified
SO, emissions regulation is indeed CAC regulation, and second, what
type of standard-setting is used in the CAC regulation controlling SOy
emissions from terrestrial and marine sources. The latter part of this
analysis is presented in a dedicated analytical chapter'®' where
distinctions are drawn as regards standard-setting between various
regulatory scales in the terrestrial and marine settings.

This brings attention to the third and final methodological step, which
is to (3) systematise and draw distinctions from the analytic results of
the second methodological step. Here, it is to be noted that this is a
different kind of systematization than the one mentioned when
describing the first methodological step (1), where a legal dogmatic
method involving another kind of systematization is initially
employed to identify relevant legal materials.'* One of the aims of the
systematisation in step (3) is, apart from the systematisation itself, to

10 See e.g. the conceptual frame used in Morgan, Yeung (2007), which is applied
across regulatory scales relatively unhindered. See also further comments regarding
previous legal research infra Chapter 1 Section 1.4.

" Infra Chapter 7.

142 J e. the kind of systematisation that Peczenik (2009) p. 13 describes as the core of
legal dogmatics: ‘interpretation and systematisation of (valid) legal norms’.
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draw distinctions between the analysed standards in the previous
methodological step. A related aim of the systematisation and the
visualization of standard-setting in matrices, presented in Chapter 7, is
further to allow for closer analysis of the regulatory standards as
required by the research questions, inter alia also against the broader
suyl;rsounding context of regulation described in the coming chapters 3-
6.

Once again, it must in this context be recalled that the underlying
purpose of identifying and examining differences between regulation
of SO, emissions from terrestrial and marine sources is not to engage
in a comparative study.'* Instead, the purpose here is to examine
differences concerning one function of regulatory design, that of
standard-setting, between these scales and settings. The final
methodological step is applied precisely for the latter purpose; in other
words, to systematise the regulation of SO, emissions from terrestrial
and marine sources across regulatory scales with the aid of concepts
from regulatory studies,'® for the purpose of drawing distinctions
between standards as required by the research questions.

2.2.2 The Methodological Pyramid, Regulatory Scales
and Sources

2.2.2.1  The International Regulatory Scale

Following Sweden’s legal obligations through the regulatory scales as
defined for the purposes of this thesis,'* the method and materials for
the international regulatory scale as regards SO, emissions will firstly
be commented on. Taking a starting point in a legal dogmatic method,
it is initially relevant to mention the ‘canonical statement of formal

3 Supra Chapter 1 Section 1.2.1.

144 Supra Chapter 1 Section 1.3.

45 As is demonstrated by Morgan, Yeung (2007) pp. 303-334, it is fully possible to
use a conceptual framework based on concepts from regulatory studies for analysing
regulation across regulatory scales, including national, regional and international
regulation. See also Baldwin ef al. (2012b) pp. 373-439, for comments regarding
various aspects of regulation of different levels of government.

146 Supra Chapter 1 Section 1.3.
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sources of international law’,'*” namely Article 38 of the Statute of the

International Court of Justice (ICJ). This is a commonly accepted and
traditional starting point for identifying the formal sources of
international law, which mentions treaties, custom, and general
principles of law.'* Since the international regulation of air emissions
from terrestrial and marine sources, including SOy emissions, is to a
large extent governed by international treaties, as well as by custom
and to some degree general principles of law,'® this point of departure
is appropriate for the present study when it comes to the identification
of relevant legal materials.

To the extent that interpretation is performed in this thesis, generally
accepted methods for treaty interpretation are located in the 1969
Vienna Convention on the Law of Treaties (VCLT)."”" Here, Articles
31-32 of the VCLT are of particular relevance. The general rule on
treaty interpretation is found in Article 31 which provides, inter alia,
that:

‘1. A treaty shall be interpreted in good faith in accordance with the
ordinary meaning to be given to the terms of the treaty in their context
and in the light of its object and purpose.’*"

Article 31(2) of the VCLT contains a listing of what is to be
considered to be the ‘context’ for the purpose of interpreting a treaty.
When studying and comparing international treaties these methods for
interpretation are relevant to consider. For instance, in a case where
the definition of air pollution is analysed in a certain legal instrument
compared to how pollution is defined in other treaties. Article 31(3)
contains a list of elements that shall be taken into account together
with the context of a treaty. This includes ‘any subsequent agreement’
between treaty parties, ‘any subsequent practice’ in the application of

the treaty and ‘any relevant rules of international law’."> To most

47 Bodansky (2010) p. 98.

148 Art. 38(1.)(a.)-(c.) of the Statute of the International Court of Justice, Annexed to
the Charter of the United Nations (Statute of the ICJ).

19 Further detailed infra Chapters 3 and 4.

150 Shaw (2008) p. 933 and the VCLT.

15U Art. 31(1.) of the VCLT, emphasis added.

152 Art. 31(3.)(a.)-(c.) of the VCLT.

59



scholars of international law the last element seems to be taken to
mean the formal sources of international law mentioned in Article 38
of the Statute of the ICJ.'"” This means that treaties, custom and
general principles of law shall all be taken into account when a treaty
is interpreted. Additionally, Article 32 of the VCLT basically states
that under certain circumstances, in particular when the interpretation
pursuant to Article 31(1) results in ambiguity or absurdity, recourse
may be had to the negotiating history of a treaty when it is
interpreted.'*

Returning to Article 38 of the Statute of the ICJ, some other relevant
sources are also listed. These sources, which are not among the formal
sources of law according to Article 38, are judicial decisions and
‘teachings of the most highly qualified publicists of the various
nations’. Such sources are mentioned as subsidiary means for
determining the content of international law.'> As has been stated, the
list of sources in Article 38 ‘does not wholly reflect the sources of
obligation, broadly understood, which have arisen in international
environmental law’.'> To this end, case law is also taken into account

where it is deemed to be relevant for the purposes of this thesis."’

Disregarding for a moment academic publications, something shall
also be said about ‘soft law’ and a range of other documents, which
are not among the traditional sources of international law. For the
purposes of this thesis ‘newer sources of environmental norms’'>® may
also be taken into account. These ‘soft law’ sources include such non-
binding documents as international declarations, codes of conduct,
different guidelines, and action plans, as well as non-binding
decisions and documents issued by international organizations and

their sub-committees such as IMO and its Marine Environment

153 Linderfalk (2007) p. 177 with further references.

"> Art. 32 of the VCLT.

155 Art. 38(1.)(d.) of the Statute of the ICJ.

156 Sands et al. (2012) p. 94.

157 See e.g. Bodansky (2010) p. 95, where the importance of judicial and arbitral
decisions in international environmental law is discussed.

138 Bodansky (2010) p. 14.
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Protection Committee, the MEPC."” Turning a blind-eye to these
documents would mean ignoring the actual importance these
documents have had and still have for the development of binding
international environmental law, despite their formal non-legal or
non-binding character according to a traditional view of legal
sources.'® Therefore, these sources may also be taken into account,
for example where they help to shed light on the interpretation of
binding instruments and their expression of standards in CAC
regulation.

Finally, as regards legal materials or sources in the international
realm, this study includes many references to publications of ‘the
most highly qualified publicists of the various nations’.'"®" Such works
by leading scholars are crucial when studying, for example, specific
provisions of international treaties or international customary law.

In terms of applying the methodological pyramid presented in Section
2.2.1 above, after identifying the relevant sources, a frame of concepts
for a two-part analysis of CAC regulation is applied. The first step of
this analysis is the application of concepts, detailed further in Sections
2.2.4-2.2.8 below, to the identified international SO, emissions
regulation. This step assesses whether the regulation indeed fulfils the
criteria for being categorized as CAC regulation. The second step of
the two-part analysis is that the actual standard-setting in these
instruments is scrutinized against the background of the description of
typical standards used in environmental law, which are also detailed
further in Sections 2.2.4-2.2.8 below. In the third and final
methodological step, differences are identified in standard-setting in
regulation between regulatory scales. This method consists of a

159 Bodansky (2010) pp. 14-15 and 94-96, where a broader view of sources of
international environmental norms is presented. See also Harrison (2011) pp. 155-156
regarding the importance of formally non-binding instruments of IMO such as
guidelines and resolutions for uniform interpretations.

160 Bodansky (2010) p. 14, mentions the example of a United Nations (UN) General
Assembly resolution establishing a moratorium on high seas driftnet fishing. Even
though the UN General Assembly may only make recommendations, states chose to
implement the resolution as if it were binding.

161 Art. 38(1.)(d.).
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systematization of the already identified and analysed standards in
CAC regulation to allow for further analysis as required by the
research questions, inter alia for the purpose of drawing distinctions
between SO, emissions regulation on the international terrestrial and
marine regulatory scales.

2.2.2.2  The Regional Regulatory Scale

Regarding the materials used from the regional regulatory scale, legal
sources concerning air pollution in general and SO, emissions in
particular are traced by identifying regional multilateral legal
instruments that Sweden is a party to. This is done according to the
same method described for international legal sources in the previous
section.

When it comes to the specific regional sources of EU legal acts, a
starting point is taken in a ‘traditional’ European legal method
building on hierarchy and precedence in the case of conflict between
primary, secondary and tertiary sources of EU law.'® As regards
tertiary sources, different EU soft law documents regarding SOy
emissions are to some extent taken into account, foremost to explain
the historical development of EU SOy emissions regulation.'® Primary
EU sources are also scrutinized in order to provide an overview of the
EU legal basis of SO, emissions regulation, and to some extent case
law of the European Court of Justice where relevant.

Secondary EU sources constitute the bulk of relevant EU legal
materials analysed in this thesis. The method for locating these
sources is a combination of thorough search via EUR-Lex'®* for legal
acts applying to SO emissions, and a search for applicable legal acts
in doctrinal sources. As a complement, the air legislation listing of the

2 Senden (2012) p. 227. Regarding the study of a European legal method and
whether it exists as a coherent method, see generally Neergaard, Nielsen (2012).

' The historical development of EU SOy emissions regulation is detailed further
infra Chapter 3. For some comments about the position of soft law among the EU
sources of law, see Senden (2012) pp. 225-260.

164 EUR-Lex is available via <http://eur-lex.europa.eu/homepage.html>.

62



European Commission’s Directorate-General for the Environment is
used to verify and identify applicable legal acts.'®

After identifying the relevant regional sources, the second step is
likewise the application of a frame of concepts for a two-part analysis
of CAC regulation. Again, the first part of the second step is the
application of concepts, detailed further in Sections 2.2.4-2.2.8, to the
identified regional SO, emissions regulation. This step again assesses
whether the regulation indeed fulfils the criteria for being categorized
as CAC regulation, although this time on the regional scale. The
second part of the two-part analysis is once again the identification of
the actual types of standard-setting, albeit here in regional legal
instruments. The third and final methodological step is to draw
distinctions between standard-setting in regulation between regulatory
scales. This systematisation is applied both to the regional scale as
well as to the international.

2.2.2.3  The National Regulatory Scale

As with the international and regional scales, the method for locating
and studying relevant Swedish legal material starts in the ‘traditional
sources of law’. In this thesis, this means a study of written law,
travaux préparatoires or preparatory works, any available case law,
and legal doctrine regarding air emissions with a particular focus on
SO, emissions.'® However, some soft law documents are also
examined.'”’

In the case of relevant written law concerning SOy emissions, several
types of Swedish legal documents implement the European directives
on air emissions. The implementation of these directives comes in
forms such as acts, ordinances and instructions. The identification of
which directive has been implemented in which act, ordinance or
instruction has been performed by tracing the EU act in the Swedish
preparatory works. To be certain about which statutes implement

165 The list is available at <http://ec.europa.eu/environment/air/legis.htm>.

1% For a listing of the ‘traditional sources of law’ from a Swedish perspective, see e.g.
Stromholm (1996) pp. 289-298 and Sandgren (2007) p. 403.

17 £ g. the Swedish environmental objectives commented infia Chapter 5 Section 5.3.
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which EU legal acts, the RIXLEX (the ‘parliamentary public
database’) and the svensk forfattningssamling or SFS (‘Swedish Code
of Statutes’) have been accessed. In the bibliographic information for
each statute, the preparatory works are listed, including government
bills with legislative proposals and references to the official journal of
the European Union. For each Swedish statute discussed, the
bibliographic information references to the official journal of the
European Union have been checked to see which EU legal act that is
mentioned as preparatory works. In this manner, the EU basis of a
specific national act or ordinance has been controlled. This is
especially relevant when tracing the origins of new legal initiatives
since the Swedish government bills are not always totally clear about
which EU acts a new national statute has been based on. Furthermore,
in the case of Swedish ordinances, there is seldom an equivalent
document to a governmental bill serving as preparatory works, in
which case the bibliographic information of the ordinance can still
contain the relevant references to EU law.

As in the case of the materials to be analysed on the international and
the regional scales, after identifying the relevant national sources, the
second methodological step applied to the national scale requires
using the frame of concepts developed further in Sections 2.2.4-2.2.8
for a two-part analysis of CAC regulation. Again, the first part of the
second step is the application of concepts to the identified national
SOy emissions regulation. The second part of the two-part analysis is
once again the identification of the actual types of standard-setting,
however in this case applied to national legal acts. The final
methodological step used on the national scale is the drawing of
distinctions between standard-setting in regulation between regulatory
scales. This systematisation, already described in the previous
sections, is likewise performed on legal materials from the national
scale.

2.2.3 A Further Note on Non-Legal Sources

The materials or sources in this study have been divided into two main
categories: ‘Legal Materials’ and ‘Other Materials’. Admittedly, there
are overlaps between these two categories. For materials, it is thus
possible to use the umbrella term ‘sources of knowledge’ as a label
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including all of these materials.'™ However, for reasons of

presentation, two categories instead of one are used when commenting
on how theories and methods are applied to the materials.

With respect to non-legal materials, methods other than those
employed for locating legal materials are used in this study to find
materials from other scientific disciplines. Since the use of materials
from other scientific disciplines may be viewed as a departure from a
traditional legal view on the use of sources, this subsection firstly
explains why other materials are used. Thereafter, some comments
follow explaining how other methods to locate materials are
employed, and what these other methods and materials are.

As for the question of why this thesis uses sources from other
disciplines than law, several arguments can be mentioned. To begin
with, an argument from a general perspective is the belief that the
solution to a scientific problem can transgress the borders of a single
discipline.'® Just like issues surrounding genetically modified
organisms (GMOs) have engaged researchers from numerous fields,'”
questions regarding standard-setting in the regulation of SOy
emissions from terrestrial and marine sources require the utilization of
more than just legal perspectives. This is especially true with regard to
the role of natural science in defining what is to be considered an
environmental problem. Here, science not only works as a ‘wake-up
call’, but it can also help decision makers form solutions and

18 Gustafsson (2002) p. 73, author’s own translation.

19 As Popper puts it: ‘Disciplines are distinguished partly for historical reasons and
reasons of administrative convenience (such as the organization of teaching and of
appointments), and partly because the theories which we construct to solve our
problems have a tendency to grow into unified systems. But all this classification and
distinction is a comparatively unimportant and superficial affair. We are not students
of some subject matter, but students of problems. And problems may cut right across
the borders of any subject matter or discipline’, Popper (2010) p. 88, footnotes
omitted.

170 A quick look at the discussions regarding GMOs gives at hand both pro and contra
arguments from various disciplines. For example, representatives from natural
science, legal expertise as well as economists all participate in debates concerning
GMOs. See e.g. Holder, Lee (2007) pp. 61-84.
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proposals for political action to combat environmental problems.'”
Down the line of political action, science also has an important
legitimizing function for legal measures.'”” A concrete example is the
international legal regime to protect the ozone layer where science had
a decisive role in the emergence of legislative initiatives.'”

Without trying to understand, at least on a basic level, the science and
theory behind air emissions and particularly the problems associated
with SOy emissions, there are imminent risks of conducting research
with unacceptably simplistic perspectives. In extension, this may
result in research with only a limited usefulness.'™ To mitigate such
risks, and in line with previous studies in environmental law,'”
sources from other disciplines like natural science are therefore
examined in this thesis to present a realistic background which legal
rules, and more specifically standard-setting, operates against. At the
same time, the use of materials from other sciences helps to provide a
broader surrounding explanatory context needed for the purposes of
this thesis.'’® In this sense, the first step in the methodological
pyramid described above in Section 2.2.1 thus not only revolves
around identifying suitable legal materials for this thesis, but also
suitable materials from other sciences that uncover certain facets of

"1 idskog, Sundqvist (2007) p. 178.

12 Bodansky (2010) p. 19, stating that ‘Most of the major developments in
international environmental law have had their origin in science’, and making
particular reference to science in the case of regulating sulphur emissions and acid
rain. See also Holder, Lee (2007) pp. 12-34, where the use of the scientific paradigm
in legal research is problematized, and Birnie ez al. (2009) pp. 99-100.

173 Pleijel, Karlsson (2007) p. 123, where the 1985 Vienna Convention for the
Protection of the Ozone Layer and its 1987 Montreal Protocol with later amendments
is discussed as ‘likely ... the most efficient international environmental regime that
has been established so far’. See also p. 133 where the effects of science on policy to
combat ground level ozone are described.

174 Hydén (2002) p. 63, where it is argued that traditional legal research in comparison
with legal sociology often has been conducted without complementary perspectives
that could have added an understanding for law and legal decisions in their context.
The inclusion of complementary perspectives can thus be seen as a way of providing
stronger connections to ‘reality’, Dalhammar (2007) pp. 36-37.

175 Regarding air pollutants, see e.g. Okowa (2000) p. 6.

176 See supra Chapter 1, Sections 1.4-1.5.
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the interplay between for instance technology, natural science, politics
and the design of regulation as regards standard-setting.

As for how other sources are used, a question that has perhaps been
looming large on the horizon is whether this thesis strives to be
interdisciplinary?'’’ Disregarding the unclearness around the meaning
of ‘interdisciplinary research’, the purpose of using sources from other
disciplines is not to display excellence in several research fields.
Rather, these sources are used to present a factual background and to
enrich arguments and ideas connected to the thesis.'” Additionally,
and importantly, they allow for a closer analysis of the regulatory
standards in Chapter 7 against a broader surrounding context, which
aids answering the research questions of this thesis.'”

Getting to which ‘other sources’ are used, notably several reports and
works with a natural science background are used to advance
argumentation, for example, about the importance of regulation of
vessel-source air pollution.™ A very basic level of background
knowledge about maritime economics and shipping has also been
acquired from non-legal sources.® Furthermore, reports and

information from several NGOs have been studied.'®

Apart from the NGO information resources about air emissions (and
ships) available at AirClim and Clean Shipping Coalition,"™ the

7" A multitude of practices are covered by the term ‘interdisciplinary research’,
Committee on Facilitating Interdisciplinary Research, CFIR (2004) p. 24. See also
Sunnemark, Aberg (2004) p. 11, describing the salient features of ‘interdisciplinary
research’ by stating that it is not a given method or theory, but rather an approach or
perspective.

178 E.g. Mukherjee, Xu (2009) p. 96, where the value of ’combined effort of and
cooperation among different disciplines’ is underlined in the context of ship-source
air pollution. See also McNeill (1999) who in line with other scholars argues, that
simply citing authors from other disciplines does not amount to interdisciplinary
research.

1% See supra Chapter 1 Sections 1.2.1, 1.4 and 1.5.

180 See also supra Chapter 1 Section 1.4, commenting on some other works regarding
the scientific understanding behind and the history of environmental policy in Europe.
'8 In this case mainly Stopford (1997) and Stopford (2009).

182 ¢ ICCT (2007) and AirClim ez al. (2011).

18 See <www.airclim.org> and <www.cleanshipping.org>.
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online news and information resource Sustainable Shipping has
frequently been used to keep up to date with the topic of this thesis.
The latter resource is dedicated to marine transportation and the
environment. Everything from news to various publications for
maritime stakeholders is available for subscribers. Sustainable
Shipping has thus been a useful aid for getting nuancing opinions
concerning regulatory development, and for instance the recurring
official briefings published on IMO’s homepage.'®*

Finally, the question of the methods used for locating the ‘other
sources’ just described must be addressed. As has perhaps implicitly
already been stated, online information resources are used to identify
relevant materials for this thesis. Additionally, two other essential
methods for gathering other materials have been interaction within
scientific networks and research visits. In this respect, the
multidisciplinary research environment in the Lighthouse'™ network
has in different ways provided valuable input that has had an overall
positive influence on the research process. Here, interaction and
activities within Lighthouse should be emphasised. Several recurring
seminars between 2008-2013 inter alia about maritime economics,
ship safety, ship construction and environmental issues surrounding
ships and shipping have provided increased understanding of and
communication with different research disciplines during the writing
of this thesis.

Extensive use has also been made of the opportunity to communicate
within the Lighthouse network via e-mail and in person with some of
the world’s leading experts from different backgrounds. For example,
this has included discussions about air emissions from ships from the
perspective of natural science, but also discussions about technical
aspects of ships that have among other things aided the formulation of
delimitations in this thesis. Furthermore, communication within the
Lighthouse network has been an excellent way of locating other than
strictly legally orientated sources which has shed light on important

134 Sustainable Shipping, formerly available via a dedicated site, can now be reached
at  <www.bunkerworld.com>. Official IMO briefings are available via
<WWwWWw.imo.org>.

135 For more information, see <www.lighthouse.nu>.
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issues that probably otherwise would have been disregarded.
Additionally, contacts within Lighthouse have also facilitated the
access to official IMO documents.

Regarding research visits as a method, contacts within Lighthouse
helped the author to acquire observer status at MEPC 62 in July
2011." By participating during MEPC 62 new insights were gained
regarding the international and political aspects of this project, chiefly
by being able to experience the course of actual negotiations in the
MEPC. Starting in the spring of 2011, the author was also a guest
researcher at the Scandinavian Institute of Maritime Law, Oslo,
Norway. Recurring research visits to the inspiring environment at the
institute has helped advance ideas and thinking surrounding the
problems of this thesis, and several new valuable contacts and sources
have been acquired. In sum, these research visits have been useful
complementary methods that have heightened the overall quality of
this study.

2.24 The Concept of Regulation

Having commented on theory, methodology and sources in the
previous sections of the current chapter, the following Sections 2.2.4-
2.2.8 further develop the frame of concepts, starting with the concept
of regulation, used for the two-part analysis of CAC regulation
employed for fulfilling the second step of the methodological pyramid
of this thesis.'”’

The concept of regulation has often been described as notoriously
difficult to define, and precisely what regulation is has long been
contested."™ Indeed, it has been argued that any attempt to define
regulation will always suffer either from wunder- or over-
inclusiveness.'® Instead of a set focus on uncovering what regulation

186 1 ¢. The 62™ session of the IMO’s Marine Environment Protection Committee.

187 Supra Section 2.2.1.

188 Morgan, Yeung (2007) p. 3. See however Koop, Lodge (2015) p. 11, arguing that
shared conceptions of regulation do exist even across disciplines, although at a high
level of abstraction.

189 Baldwin ef al. (2012a) p. 12. See also Baldwin ef al. (2012b) p. 3 where examples
of degrees of inclusiveness in regulation definitions are given. The examples range
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really is and what precise scope it has, some legal scholars have tried
to avoid common definitional obstacles by looking at important
components or functions that are most commonly found in regulation.
This approach has been described as taking a functional approach to
regulation.'”

A starting point of the functional approach, also known as the
‘cybernetics perspective’ to regulation,'”’ has been to distinguish three
basic functions of regulation."”* As Hood et al. put it:

‘...any control system in art or nature must by definition contain a
minimum of the three components ... There must be some capacity
for standard-setting, to allow a distinction to be made between more
or less preferred states of the system. There must also be some
capacity for information-gathering or monitoring to produce
knowledge about current or changing states of the system. On top of

from viewing regulation as ‘a specific set of commands’ to the broader view of
viewing it as ’deliberate state influence’, and in the broadest view regarding it as
including ’all forms of social control’. As for inclusiveness, it is relevant to say a few
words about the concepts of ‘regulation’ and ‘governance’ in relation to each other.
Although some authors have more or less equated broader and inclusive definitions of
regulation with governance, e.g. Kotzé (2012) p. 83, this thesis acknowledges that the
concept of ‘regulation’ should still be understood as a narrower concept than
‘governance’. Although ‘regulation’ is understood in this thesis as including more
than only traditional forms of regulation, it is still included under, but simultaneously
overlapping with some parts of ‘governance’. In this sense, Braithwaite et al. (2007)
p- 3 has described this relation between regulation and governance by stating that
regulation is ‘that large subset of governance that is about steering the flow of events
and behavior, as opposed to providing and distributing’.

%0 Another term for this is the ‘pattern-based definition’ of regulation, where
‘prototype’ regulation is described in terms of necessary defining traits, Koop, Lodge
(2015) pp. 10-11.

o1 Morgan, Yeung (2007) p. 3.

192 As Brownsword argues, commenting on a regulation model proposed by Murray
and Scott, these ’three dimensions ... are fundamental to whatever strategy is
adopted’, Brownsword (2005) p. 6. Indeed, other widely acknowledged definitions of
regulation also include these three dimensions of regulation. For example, Black
(2002) p. 26, defines regulation as ‘the sustained and focused attempt to alter the
behaviour of others according to defined standards and purposes with the intention of
producing a broadly identified outcome or outcomes, which may involve mechanisms
of standard-setting, information-gathering and behaviour-modification’ emphasis
added.
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that must be some capacity for behaviour-modification to change the
state of the system.”'”

These three basic functions, elements or dimensions of regulation'”*
constitute a ‘generic trio of regulation’ which appears as a
consequence of how questions are posed when regulation is studied
and described from a cybernetic point of departure.'” Speaking in a
very simplified manner, instead of defining something by asking
‘what is it?’, a cybernetic point of departure rather lands in questions
like ‘what does it do?’” or ‘what can it do?’.'”® These two latter
questions are also natural to pose in relation to general systems theory
and the study of systems, within which the core of cybernetics may be

placed.”’

Notwithstanding the multitude of definitions of cybernetics,'” a basic
understanding is that a system is not under control in the cybernetic
sense if any of the three core functions mentioned above are lacking.
Two other basic assumptions relating to the core functions may
however also be added. The first is that there must be sufficient room
for variation of different states within each of the three functions,
because what is regulated may go through varying phases. The second
is that the three basic functions of the system must somehow be linked
and communicate to properly be controlled in a cybernetic sense.

1% Hood et al. (2001) p. 23.

1% To avoid confusion, this thesis will hereinafter keep to using the term finctions as
in the ’three basic functions of regulation’. These three functions are discussed in
regulation literature also with other terms such as basic ’components’, *dimensions’
or ’elements’ of regulation.

195 E.g. Hood et al. (2001) p. 23. See also Brownsword (2005) p. 7 and Murray, Scott
(2002) pp. 502 and 504.

1% Olsson (2005) p. 40, with further references. In this manner, it could be said that
describing the functions of the system becomes its definition.

17 Explaining the relations and overlaps between different schools of thought in
systems and systems theory is beyond the scope of this thesis. For an introduction to
these questions, see however generally Olsson (2005) pp. 31-74.

1% E.g. the many definitions given at American society for cybernetics’s homepage,
available at <http://www.asc-cybernetics.org/foundations/definitions.htm>.
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Linking the three functions is often a weak part in any control
system.199

In any event, the purpose of introducing a broad functional or
cybernetics-inspired approach to regulation in this section is not to
elaborate on an advanced theory of feedback loops. Instead, the
generic trio of regulation defines a starting point from which the
design of regulation, with a focus on standard-setting, can later on be
discussed and analysed, even across regulatory scales.”” Departing
from the waypoint of the generic trio of regulation, the next section
presents some different types of regulation.

2.2.5 On the Categorization of Regulatory Instruments

It is now time to add further nuance to how regulation can be
described. To this end, another basic question to consider is how
different types of regulation can be distinguished from each other?

With the presentation of regulation in terms of the generic trio of
regulation still in mind, the view taken in this thesis is that regulation
can also further be sorted into various subcategories. When it comes
to such categories, scholarly sources often begin by dividing
regulation by considering regulatory instruments®' of at least two
broad categories including:

1% Hood et al. (2001) pp. 23-24. Hood et al. argue that linking weaknesses between
the three functions are witnessed by ‘frequent underlaps, conflicts, and
communication failures’, see p. 24 same source. For similar thoughts about the
importance of linkages of regulatory components in environmental legislation, see
Westerlund (2004) p. 68.

2 For an example of application of the generic trio across regulatory scales, see e.g.
the conceptual frame used in Morgan, Yeung (2007), departing from the generic trio,
and which is applied across regulatory scales relatively unhindered.

' In this thesis the term ‘regulatory instruments’ is used to denote what is also
described with several other equivalent terms in scholarly publications. For instance,
regulatory instruments are also described by scholars as ‘regulatory approaches’ or
‘regulatory techniques’ e.g. Sands er al. (2012) p. 121, ‘tools’ in a ‘regulatory
toolbox’ e.g. Morgan, Yeung (2007) p. 79 and p. 9, and as ‘policy instruments’ e.g.
Bodansky (2010) p. 71 and Vedung (2007) p. 21.
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‘traditional forms of direct regulation (frequently referred to as
“command-and-control”), and techniques that make use of economic
incentives (referred to as “economic instruments”’)’**

In the most basic of categorizations, traditional forms of direct
regulation, ‘command and control’, or CAC regulation are more or
less used as the point of reference against which other (more indirect)
categories of regulatory instruments are defined.*” This is largely as a
consequence of criticism since the 1980s of various deficiencies of
CAC regulation.” As elaborated further immediately below,*” CAC
regulation typically targets its addressees in a direct and often detailed
manner, underpinned by some kind of sanction to evoke a desired
behaviour. A typical example of CAC regulation is a rule that
prescribes a prohibition on a certain type of industry surpassing
specified levels of SO4 emissions by threat of either civil or criminal.

The use of typical economic instruments such as taxes, fees, subsidies,
and tradable emission units has often been motivated by merit of their
flexibility and cost-advantage in contrast to the direct and specific
demands of CAC regulation.®® Such instruments ‘intend to bring
about the desired behavioural change through the operation of the

. 207 .
competitive forces of the market’.”" Thus, economic instruments,

often also referred to as ‘market based instruments’,”” rather work
indirectly to promote certain behaviour through market mechanisms

affecting the addressees.

22 Sands et al. (2012) p. 121, emphasis added. As is further added as an addition to
these two categories, 'Sometimes included within the latter category are a range of
information and incentive-based techniques that make available certain kinds of
information to market participants or enhance the incentives markets provide for
particular types of behaviour’, same source and page.

203 Indeed, as has been stated, CAC regulation ‘is often the norm against which
“alternative” approaches to regulation define themselves’, Lee (2014) p. 82.

24 Baldwin ef al. (2012a) p. 9 and Liibbe-Wolff (2001) p. 79.

25 Infra Section 2.2.6.

206 Stewart (2008) pp. 151-152 and Bodansky (2010) p. 80.

207 Morgan, Yeung (2007) p. 88.

2% Bodansky (2010) p. 80.
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Yet another group of instruments, commonly mentioned, is
‘information-based approaches’ or instruments.”” If economic
instruments are regarded as less intrusive than CAC regulation by
merit of instead letting market forces steer the actions of the
regulatees, for example by allowing the flexibility of an actor to
determine its pollution levels based on a market price of pollution,*'’
information-based approaches ‘leave total flexibility to actors in
choosing both the environmental result and the means for achieving
it’"" Some typical examples of information-based instruments are
ecolabels, public disclosure of pollution discharges, and
environmental auditing and reporting.”'> In general, this group of
instruments principally builds on persuading and educating members
of the regulated community so that the regulatory goals will be
reached. The central element is that regulatory goals are pursued via
communication of information about a regulated phenomenon, which
can potentially lead to more informed decisions and behaviour among
the regulatees.*"

As regards the categorization of regulatory instruments, a couple of
standpoints are taken in this thesis. First, it is acknowledged that a
range of different regulatory instruments may be identified under the
basic label of ‘regulation’, and that these instruments, depending on
perspective, may further be subdivided into various subcategories.”"*
However, as noted in Chapter 1 Section 1.3 above, this thesis focuses

299 Stewart (2008) pp. 152-154. See also Bodansky (2010) p. 84.

219 Stewart (2008) pp. 151.

2 Stewart (2008) pp. 153.

212 Stewart (2008) pp. 153.

213 Morgan, Yeung (2007) pp. 318-319.

214 Although different views exist regarding what the generic trio of regulation
actually embraces, this thesis acknowledges that regulation includes not only classic
and direct forms of regulatory intervention, but also other forms involving ’indirect
intervention, private-sector regulators, public-sector regulatees, non-binding
standards, and non-economic activities’, Koop, Lodge (2015) p. 11. A similar point of
departure is taken in Morgan, Yeung (2007) p. 3, and their following categorization of
regulation according to different underlying 'modalities’.

74



specifically on examining the design of standard-setting in command
instruments or CAC regulation.*”

Second, regulatory instruments may be differentiated in several ways
depending on the chosen perspective. For example, some consider
differentiating traits such as degree of flexibility and level of
intrusiveness for regulatees,”’® while others identify regulatory
instruments mainly from focusing on the underlying ‘modalities’ that
make their mechanics work.”'” Regardless of which factors lead to a
certain categorization, it is here acknowledged that no categorization
can be regarded as final, even the one used in this thesis. Yet other
categories or models can be created depending on context and what is
to be studied.”'®

Finally, in this thesis, although CAC regulation is the centre of
attention, what has been called instrument ‘hybridity’ always operates
in the background.”"’ That is, the categorization of a certain regulatory
instrument as belonging to a certain category must always be seen
against the reality of hybridity and instrument overlap. Regulatory
instruments contain traits of each other and a certain category is
therefore never absolute. For example, if they are to be accepted, it
would be hard to imagine typical economic instruments like taxes and
subsidies, building on economic incentives, which are not

213 Purther detailed infia Sections 2.2.6-2.2.8.

216 p o Bodansky (2010) pp. 71-84 and Stewart (2008) pp. 150-154.

7 Morgan, Yeung (2007) p. 79-80. That is, the mechanism of a regulatory instrument
that mainly drives behavioural change in a wanted direction. This can also be
explained in terms of form and function. For instance, regulation with the underlying
mechanism of ‘command’ can appear in diverse forms. These forms can however still
be bundled under the same modality on the basic premise that their main feature or
modality is that they function according to a ‘command’ mechanism. Other types of
regulation can be driven by yet other mechanisms or modalities, as argued in Morgan,
Yeung (2007), by way of ‘competition’, ‘consensus’, ‘communication’, and ‘code’,
see Morgan, Yeung (2007) pp. 79-113. Other legal scholars have similarly proposed
models that refer to modalities of regulation, however with different labels. One
example is a model proposed by Lessig, in which there are four regulatory modalities
(of constraint), namely: law, social norms, market and architecture, Lessig (1999) pp.
4-5 and Lessig (2006) pp. 123-124.

218 Morgan, Yeung (2007) p. 105.

2% Morgan, Yeung (2007) pp. 105-106 and Stewart (2008) pp. 154.
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simultaneously formally supported by a legal structure of a command
type. By contrast, regulation that is labelled as CAC can to a
considerable extent still build on economic rationales such as cost-
effectiveness.”

2.2.6 Command and Control Regulation

Before revisiting the definition of ‘regulation’ it is necessary to further
define ‘command and control’ regulation. As noted in Section 2.2.5
above, CAC regulation or direct regulation, is often referred to as
‘classical’ or ‘traditional’ regulation.”' As a consequence, it has been
a given point of departure in regulatory discussions both for regulators
and regulatory academics since the 1960s.”* Available definitions
vary in scope and content, but a starting point for the purposes of this
thesis can be to define CAC regulation as:

‘the state promulgation of legal rules prohibiting specified conduct,
underpinned by coercive sanctions (either civil or criminal in nature)
if the prohibition is violated”**

This state-centric take on CAC regulation captures the core features of
several definitions. Principally, CAC regulation operates through
‘rule-based coercion’, backed by State authority, in a direct and often

220 Here, a good example can be taken from the international regulation of SO
emissions since 1994 within the framework of the 1979 Convention on Long-range
Transboundary Air Pollution (LRTAP Convention). Since 1994, the assessment
modelling underlying the concrete demands for SO, emission reductions have
specifically focused on finding the lowest cost for SO, emission reduction measures
in every geographical ‘grid cell’, see further infira Chapter 3 Section 3.1.3.

2! | ¢ Morgan, Yeung (2007) p. 81 and OECD (2006).

222 Baldwin ef al. (2012a) p. 8.

3 Morgan, Yeung (2007) p. 80. Another definition is provided by Abbot (2006) p.
61, stating that ‘the term “command and control” refers to the prescriptive nature of
regulation, the command, supported by the imposition of some negative sanction, the
control. In other words, it involves the “command” of the law, backed by the
authority of the State’, emphasis added. Yet another definition is provided by Liibbe-
Wolff (2001) p. 79, who simply states that it is ‘an approach which consists in making
the addressees of the law behave in the way you want them to behave by way of direct
and detailed prescription of the desired behaviour’.
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detailed manner.”** Although most commonly defined for the national

setting, equivalents of these core features may however also be
located in regulation across regulatory scales, taking into account that
regulation on the international scale, and the regional EU scale is
created and works in other contexts/scales.””> For the purposes of this
thesis, the relevant point is that CAC regulation can be identified on
scales beyond the national scale as well, notwithstanding that CAC
regulation beyond the State level is not identical in character, but
rather appears in forms with equivalents of those core features
typically found in national scale CAC regulation.”*

A final point to add regarding CAC regulation is that environmental
law scholars have examined the specifics of environmental CAC
regulation. Thus, the mechanics of CAC regulation have been
examined from an environmental law perspective, inter alia leading to
the categorization of certain environmental approaches or regulatory
strategies within CAC regulation.””” These approaches can be viewed
as variations of standard-setting in CAC regulation viewed in the
broader setting. Before examining environmental standard-setting in
CAC regulation more closely, the next section will firstly consider

22 Morgan, Yeung (2007) p. 80 and Liibbe-Wolff (2001) p. 79.

2 According to Morgan, Yeung (2007) pp. 303-304, the equivalent of national
regulation on the international scale would be binding international undertakings that
are voluntarily agreed on by sovereign States. On the latter scale, it is in extension
still possible to talk about ‘command-based techniques’ in international regulation,
even if important mechanisms like the coercive force of law is considerably weakened
on this scale compared to the national scale, see same source pp. 313-315. The setting
of international regulation is in turn different from regional regulation created by EU
as a supranational entity, since the EU could be regarded as a special case with
constitutional features. Indeed, the EU has its own institutions with powers to govern,
regulate and adjudicate, Schiitze (2012) p. 45.

226 For instance, in the public international law setting, academics discuss CAC
regulation in terms of ’command-based techniques’ Morgan, Yeung (2007) p. 314,
’command-and-control style regulation’ Long (2015) p. 183 or simply as ’command-
and-control regulation” Bodansky (2010) p. 75. Similarly, in the regional EU setting,
CAC regulation is for instance discussed in terms of ’command and control
approaches” EU Commission (2015) p. 86 or simply as ’command and control’ p. 82
Lee (2014).

27 E.g. Liibbe-Wolff (2001), Abbot (2006) and Sands et al. (2012) pp. 122-124.
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some general aspects of standard-setting in regulation relevant to the
analytical ambitions of this thesis.

2.2.7 Standard-Setting in the Design of CAC Regulation

Returning again to the generic trio of regulation introduced above,”®
it was stated that one of the essential functions of regulation is
standard-setting. Although it is acknowledged that this function works
together with the other functions of the generic trio, it is to be recalled
that this thesis focuses solely on some chosen aspects of the function
of standard-setting in relation to SO, emissions when controlled by
CAC regulation.” In this section, the specifics of these aspects are
explained.

Initially, standard-setting was simply explained as the function of
allowing ‘a distinction to be made between more or less preferred
states of [a control] system’.”” Generally speaking, the standard-
setting function of regulation has to do with setting limits,
benchmarks or at least some kind of overarching aim. Reaching a less
preferred state of a given system could thus mean that a violation has
occurred. However, for a violation to be more certainly established,
some point of reference or standard must exist that is actually
violated. Points of reference through standard-setting or policy-
making come in many different forms. The range spans both harder,
more absolute standards, and softer less defined ones. As a practical
matter, standards can be everything from stricter limit values and
targets to vaguer objectives, goals and guidelines.”'

As noted in Chapter 1 Section 1.2, when it comes to the design of
environmental regulation, standard-setting is one of the most crucial
aspects, especially in CAC regulation.”> While there are many
relevant questions in relation to environmental standard-setting, for
example, how standards are arrived at, or their stringency, this thesis

28 Supra Section 2.2.4.

2 Supra Chapter 1 Section 1.3.

29 Supra Section 2.2.4.

21 Hood et al. (2001) p. 25, mentioning some of these types of standards.
32 Holder, Lee (2007) p. 362.
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instead focuses on examining different types (forms) of environmental
standards in regulation as a way of approaching regulatory design in
the area of SO, emissions control.”*

To begin with, ‘standards’ in environmental regulation, and
specifically as regards pollution control,”® can be understood in
various ways. In the narrowest sense, ‘standard’ can simply be taken
to mean ‘a legally enforceable numerical limit’.*> However, other
broader understandings are available. For example, an ‘environmental

standard’ has also been described as:

‘any judgement about the acceptability of environmental
modifications resulting from human activities ... formally stated after
some consideration and intended to apply generally to a defined class
of cases ... [and] because of its relationship to certain sanctions,
rewards or values, it can be expected to exert an influence, direct or
indirect, on activities that affect the environment’**

Notwithstanding the variety in definition, with a departure in this brief
and general introduction to standards in regulation, and more
specifically environmental standards in pollution regulation, it is now
possible to introduce a more precise typology of standards that is
employed in this study for analysis of standard-setting in regulation of
SO, emissions from terrestrial and marine sources.

2.2.8 Standard-Setting in the Design of Environmental
CAC Regulation — A Typology of Standards

Environmental law scholars usually distinguish between a number of
basic categories of standards in environmental regulation. Although
typology tends to vary depending on focus,”’ this thesis utilises a five

23 Supra Chapter 1 Section 1.3.

24 Other environmental standards could for example relate to the *management of
species, interference with habitats or methods of cultivation’ RCEP (1998) p. 3.

23 Holder, Lee (2007) p. 362 and RCEP (1998) p. 3.

26 RCEP (1998) p. 3 and Holder, Lee (2007) p. 362.

37 For some examples of variation in typologies, see e.g. Abbot (2006) p. 66-69 (two
main categories: I. target standards and II. source-based standards, with five sub-
categories: I.1 ambient standards, 1.2 receptor standards and II.1 emission standards,
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category division of environmental standards in CAC regulation. Four
of these five categories arguably cover a representative sample of
different standard typologies identified in scholarly sources in relation
to environmental pollution regulation.”® Additionally, these
categories have been applied across regulatory scales by legal
scholars.”® Graded after what has been described as an increasing
level of sophistication, or conversely, a decreasing level of
crudeness,”® the four standard categories are: (a) product standards;
(b) process standards; (c¢) emission standards; and (d) environmental
quality standards. To this a fifth residual catch-all category can be
added; (e) other standards.

(a) Product standards are source-related standards formulated by
reference to the pollution source.”' Typically, these standards
‘establish levels for pollutants or nuisances which must not be
exceeded in the manufacture or emissions of a product, or specify the

I1.2 process standards and I1.3 product standards, Liibbe-Wolff (2001) p. 81 (three
categories: 1. technical prescriptions, 1. emission standards and III. quality standards)
and RCEP (1998) p. 4 (nine categories: 1. biological standards, II. exposure standards,
III. quality standards, IV. emission standards, V. product standards, VI. process
standards, VII. life cycle-based standards, VIII. use standards, IX. management
standards).

28 Abbot (2006) p. 66-69, Liibbe-Wolff (2001) p. 81 and RCEP (1998) p. 4. This
thesis has no further ambitions to reconcile different typologies of regulatory
standards. It is here all the same noticed that the exemplified typologies are different,
and at the same time share several common features as described in scholarly sources.
29 For an international application, see Sands e al. (2012) pp. 122-124. For an
application, inter alia in a regional (EU) setting, see Goodwin, Somsen (2010) 113-
114. For an application in relation to national settings, see Abott (2006) pp. 65-69.

0 Goodwin, Somsen (2010) p. 113 arguing that *Standards are crude when they
relate to the environmental performance of products (product standards) or industrial
installations (emission standards) without having regard to the receiving
environments (water, air, soil) they are intended to protect. By way of example,
emissions by diesel-engines have been regulated (product standards) without regard to
the impact of the sum-total of the growing number of diesel-engines on climate
change’, emphasis added. By contrast, standards that are drafted with regard to the
receiving environments, like ’alternatives tailored to ecological quality objectives’,
tend to be more sophisticated as they require 'much higher levels of scientific and
administrative expertise’, same source pp. 114 and 113. See also, Abbot (2006) pp.
68-69.

21 Abbot (2006) p. 66.
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properties or characteristics of design of a product, or are concerned
with the ways in which a product is used’.*** For instance, product
standards can be formulated as a requirement that new oil tankers
must be fitted with double hulls when they are built, or that the
sulphur content levels in fuels must not exceed a certain concentration
if they are to be used in ships or trucks.

(b) Process standards are also source-related standards®* which ‘can

be developed and applied to fixed installations and to mobile
installations and activities ... [and frequently include] “installation
design standards”, which determine the requirements to be met in the
course of operation of installations to protect the environment; and
“operating standards”, which determine the requirements to be met in
the course of the operation of installations’.*** For example, process
standards can be formulated as requirements for certain temperatures
to be reached during the course of incineration of hazardous wastes to
make sure that specified substances are properly combusted, or for
combustion plants as sulphur removal efficiency requirements
expressed in percent.**

(¢) Emission standards, are yet another type of source-related
standards.””® These standards ‘set levels for pollutants or nuisances
that are not to be exceeded from installations or activities’.**’ For

example, these can be standards specifying requirements for NOy

2 Sands et al. (2012) p. 123. See also RCEP (1998) p. 4 describing these kind of
standards as standards ’specifying the composition of a product’.

23 Abbot (2006) p. 66. Process standards are also known as specification standards,
same source and page.

* Sands et al. (2012) pp. 123-124. See also RCEP (1998) p. 4 describing process
standards as standards ’identifying a set or sets of techniques for a specified industrial
process in order to provide a criterion for deciding what emissions to the environment
should be permitted from any given site’.

5 There are several different available technical processes that can be used to clean
SO, emissions. A common end-of-pipe/post-combustion technique is flue gas
desulphurization. This is a scrubbing technique that can remove 85-95% of the
sulphur in SO, emissions, Cofala, Amann (2001) p. 4.

26 Emission standards are also known as performance standards, Abbot (2006) p. 66.

7 Sands et al. (2012) p. 123. See also RCEP (1998) p. 4 describing these kind of
standards as standards ’defining what releases of pollutants to the environment are
acceptable’.
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emissions from motorcycles, or limit values for SO, emissions from
large industrial plants.

(d) Environmental quality standards differ from the previously
mentioned standard types in that they are formulated not by reference
to the pollution source, but fo the target being protected, for example
a lake.”® Environmental quality standards ‘prescribe the levels of
pollution, nuisance or environmental interference which are permitted
and which must not be exceeded in a given environment or particular
environmental media’.**® For instance, these can be standards defining
a minimum quality for fresh water, or they can define critical loads of
sulphur which in turn can be translated into national emission ceilings
for sulphur.”

(¢) Other standards. As stated before,”' no typology can be regarded
as final. Indeed, the characteristics inherent in regulatory ‘hybridity’
or ‘instrument overlap’ discussed in Section 2.2.5 above arguably also
apply analogously to these regulatory standard types,”” which may
well relate to and contain traits of each other. For example, the first
three standard types overlap as they are all source-related standards,
and product and process standards share similarities in that they define
the properties and characteristics, in the first case of a product, and in

¥ Environmental quality standards are also known as farget, ambient or receptor
standards, Abbot (2006) p. 66.

9 Sands et al. (2012) p. 122-123. See also RCEP (1998) p. 4 describing these kind of
standards as standards ’defining acceptable concentrations of a substance in air ...,
water ... or soil’.

20 When it comes to environmental quality standards, hybridity between instrument
categories can once again be recalled. For instance, where economic instruments like
emissions trading rely on a ’bubble policy’ that allows for total emissions averaging
in a defined bubble of polluters, the main idea is that total emissions must not exceed
the limits of the bubble. In this sense, such an economic instrument builds on the
same main idea as does a CAC instrument relying on environmental quality standards,
that is, the important point is that a total defined limit of pollutants must not be
exceeded, supra Section 2.2.5.

B! Supra Section 2.2.5.

22 In this particular case, a ‘standard overlap’ instead of an ‘instrument overlap’
could thus be discussed.
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the second case of a process.” Thus, the initially discussed four

standard types, like other categories, should rather be viewed as
approximations with varying degrees of certainty. Nevertheless, in
accepting that categories do not always fit squarely with what is to be
categorized, these approximate categories can still be helpful research
tools. Thus, recognising that regulatory reality can differ from
theoretical models, a fifth category is added here to include any
standards in the identified CAC regulation for SO emission control
for terrestrial and marine sources that do not fit within the first four
given categories above. These standards will be classified in a
‘residual category’ as ‘other standards’.

A final issue relating to the design of standards in environmental CAC
regulation, is that regulation sometimes contains more than one type
of standard simultaneously. As a matter of design, this may reveal
something important about the flexibility of rules in relation to
standard-setting. Deciding which of several standards should be
applied is then often subject to certain conditions. This goes for both
terrestrial and marine environmental CAC regulation, where there are
instances of varying degrees of flexibilities included in the provisions.
Some standards are applicable in an order of priority only as
subsidiary standards, where for one reason or another, the primary or
default standard can not be met. Here, the included subsidiary
standard can be viewed as a kind of ‘safety net’. The subsidiary
standard/safety net can then be used in a situation where for example
certain national conditions make the fulfilment of the primary or
default standard hard or even impossible. In yet other cases, there can
be several included standards in regulation that have equal status.
This is another kind of flexibility, where any of the standards can be
applied as alternatives to each other, as ‘equivalents’, given that
certain conditions are fulfilled. Considering the foregoing, in the final
categorization of standards to be performed in Chapter 7, it is thus not
only the five articulated standard categories that will be included in
the analysis. The order of priority and the question whether a standard
is primary/default, subsidiary, or alternative/equivalent will also be

253 For an illustrative figure showing how different regulatory standards relate to each
other, in this specific example regarding lead, see RCEP (1998) p. 6.
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taken into consideration since this can have important consequences
for the application of standards required by the SOy emissions
provisions.”

2.2.9 Conclusions

This chapter has introduced the theoretical and methodological
foundations of this thesis. Furthermore, the choice and use of
materials was presented. The overall purpose of this chapter was to
lay out the foundations for the coming chapters, that will ultimately
lead to the final analysis performed in Chapter 7.

Following the structure of the methodological pyramid presented
above,™ the second methodological step is an analysis that constitutes
the core of this thesis. In line with the research questions and the
scope and delimitations formulated above,”® this analysis will firstly
consider whether the regulation of SO, emissions from terrestrial and
marine sources in the identified legal material could indeed be
categorized as CAC regulation, since this thesis focuses on CAC
regulation, and secondly, which type of standard-setting is used in the
identified CAC regulation. Nevertheless, before performing such a
two-step analysis, the regulation to be analysed must first be known,
or in terms of the methodological pyramid, be identified. Thus, it is
only after this identification that a regulatory analysis can consider
what types of regulation (CAC or something else?), and which
standards (if CAC; then which of the five standards types could it be
classified as?) that have been used for the control of SO, emissions,
and furthermore why.

Consequently, as stated above,”’ the coming Chapters 3-6 present the

regulation to be analysed in Chapter 7. More specifically, Chapters 3
and 4 examine the historical development of SO, emissions regulation
from terrestrial and marine sources on three regulatory scales
(international, regional and national). Next, Chapters 5 and 6 continue

2% See also supra Chapter 1 Section 1.3.
5 Supra Section 2.2.1.

28 Supra Chapter 1 Sections 1.2.1. and 1.3.
37 Supra Chapter 1 Section 1.5.
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with an examination of current SOy emissions regulation from
terrestrial and marine sources on the same regulatory scales.
Additionally, Chapters 3-6 also develop a broader context used for a
closer analysis of regulation and standard-setting in Chapter 7.
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PART II - BRIDGE
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‘Sooty smoked smiths, smattered with smoke,
Drive me to death with the din of their efforts,
Such noise a night a man never heard,

With the knaves shouting and the clatter of blows!
The crooked connivers cry “Coal! Coal!”

And blow their bellows till their brains near burst,
“Huff, puff”, says one and “Haff, paff” the other.
They spit and sprawl and spin tall stories,

They gnaw and gnash and groan together,

Are kept hot heaving hard heavy hammers.

Their aprons are of bull hide,

Their shanks are sheathed against the sparks.
Huge hammers are handled hard,

Strong strokes struck on steel stock.

“Lus, bus, las, das”, tapping in turn.

Oh the Devil end this dreadful din.

The master lengthens pieces of iron,

Twining and twisting them with terrible twanging,
“Tik, tak, hic, hac, tiket, taket, tik, tak

Lus, bus, lus, das”. Such a life they lead,

Christ punish these horse-shoe benders,

Who cake our clothes and ruin our night’s sleep’>®

8 Brimblecombe (1987) pp. 13-14. This version a translation from old English of the
fourteenth century prose ‘SATIRE ON THE BLACKSMITHS.’, as it appears in
Wright, Halliwell (1845) p. 240. The prose is a satiric reaction to environmental
nuisances attributed to blacksmiths in medieval England.
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3 The Historical Regulation of SO, Emissions from
Terrestrial Sources

As briefly noted in Chapter 1, the regulation of air pollution from
terrestrial sources has a long history. Although of relatively more
recent vintage, the regulation of SO, emissions from terrestrial
sources in particular also has a rich history, influenced by
developments relating to air pollution more generally. The purpose of
this chapter is to provide a description of the historical regulation of
SO, emissions from terrestrial sources so that it can later be analysed
in Chapter 7 as regards standard-setting. However, as explained
above,™ the research questions, scope and delimitations of this thesis
require more than a mere presentation of SOy emissions regulation;
they also require a necessary surrounding context that will be used for
further analysis.

As regards content, the current chapter initially includes a description
of how air pollution first came to be defined as a problem, and the
scientific discovery of long-range transboundary air pollution.
Thereafter, the development of regulation of air pollution and SOy
emissions is examined, first from the perspective of the international
regulatory scale, and then from the perspective of the regional
regulatory scale with a main focus on EU law.*® Thereafter a joint
perspective on the development of international and regional air
pollution regulation is given, since these regulatory scales have
increasingly merged since the 1990s. Finally, a Swedish perspective
on air pollution and the regulation of SOy emissions is provided, and
the chapter is rounded off with some conclusions.

2 Supra Chapter 1 Section 1.5.

260 As previously stated supra Chapter 1 Section 1.3, the regional scale regulation
examined in this thesis includes both Nordic international regulation between States
(with Swedish participation), and EU law. Since the relevant Nordic international
regulation of SO, emissions only includes the 1974 Nordic Environmental Protection
Convention, which is still applicable as current law, it is not commented on in the
present chapter, but in Chapter 5 as current regulation to avoid unnecessary
duplication.
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3.1 Historical Development

3.1.1 Air Pollution from Terrestrial Sources and Its
Early Regulation

As briefly noted in Chapter 1, air pollution is not a new occurrence in
human history. Early regulation of air pollution has been found in
English proclamations dating back to the turn of the 14" century.”®'
However, the phenomenon had probably been subject to regulation
even before that.*** Atmospheric emissions in early times were mainly
a local phenomenon, but with increased use of coal, and later, in times
of an emerging industrial revolution, environmental damage beyond
the strictly local environment occurred.”® It is in this context, where
pollution of the environment and its effects started to transgress State
borders, that the legal concept of transboundary harm or
transboundary environmental impacts emerged.

The fundaments of the law relating to transboundary environmental
impacts, which has its base in some elementary principles and
concepts of international (environmental) law like sic utere tuo ut
alienum non laedas (use your own property in such a way that you do
not injure other people's), and the concept of abuse of rights or the
principle of good neighbourliness, express ‘the fact that territorial
sovereign rights in general are correlative and interdependent and
consequently subject to reciprocally operating limitations’.”*

Furthermore, as was developed in the classic decision of the Trail

28! Brimblecombe (1987) p. 9. See also generally same source pp. 1-18.

62 Barlier forms of regulation are probable. In Sportisse (2010) pp. 1-2, it is for
example stated (unfortunately without reference to original source) that a Roman
lawyer regulated emissions from a number of activities in York, the United Kingdom,
already year 300 AD during the Roman Empire. This is not unlikely, since Roman
law was among other things founded on maxims mandating good neighbourliness in
respect of not letting various emissions such as water and smoke reach neighbours in
disturbing ways, see e.g. Ljungman (1943) pp. 18-19, inter alia quoting writings by
the Roman lawyer Ulpianus (1 228 AD) regarding the effects of smoke from cheese-
smokeries on neighbouring property.

263 Sportisse (2010) p. 2.

264 Handl (2008) p. 533.
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Smelter tribunal, expressing interdependent environmental rights and
duties, it was held that:

‘Under the principles of international law ... no state has the right to
use or permit the use of territory in such a manner as to cause injury
by fumes in or to the territory of another or the properties or persons
therein, when the case is of serious consequence and the injury is
established by clear and convincing evidence’**

Since the tribunal’s decision in 1941, the arguments in the Trail
Smelter dispute have been reflected and strengthened several times in
important international environmental documents,”® international
litigation, as well as in the work of the International Law
Commission (ILC).”® All the same, the use of established principles
strengthened by such decisions as Trail Smelter have never achieved a
strong position in the international treaties regulating long-range air
pollution, despite the oft-cited statement regarding air pollution in the
Trail Smelter case. Surprising, as this may first seem, there are
however explanations.

First, taking the Trail Smelter dispute as a starting point and example
of a cross frontier pollution dispute, this was as it has been expressed
‘probably best characterised as a localized case of industrial
nuisance’,”” even though sulphur fumes did in fact cross borders.
Moreover, both the pollution source and the recipient could easily be

identified, thus making it possible to establish a causal link between

265 Trail Smelter (US v. Canada) at p. 1965.

65 principle 21 of the 1972 Declaration of the United Nations Conference on the
Human Environment, Principle 2 of the 1992 Rio Declaration on Environment and
Development and para. 8 of the 2002 Johannesburg Declaration on Sustainable
Development.

7 Nuclear Tests cases (Australia v. France) (Interim measures) (1973), ICJ 1996
Advisory opinion on the Legality of the Threat or Use of Nuclear Weapons para. 29
and the 1997 Case Concerning the Gabcikovo-Nagymaros Project (Hungary v.
Slovakia) para. 53. See also the 2005 Iron Rhine (‘Ijzeren Rijn’) Railway case
(Belgium v. The Netherlands), para. 59.

8 Eg. Art. 7 of the 1997 Convention on the Law of Non-Navigational Uses of
International Watercourses, and Art. 3 of the International Law Commission’s Draft
Articles on the Prevention of Transboundary Harm from Hazardous Activities 2001.
8 Okowa (2009) p. 197, footnote omitted.
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the emission and its effect. It is precisely these facts that highlight the
difference between situations in which air pollution only travels a
short distance and affects another State as opposed to situations where
it first travels thousands of kilometres and is then deposited in another
State. The essence of long-range transboundary pollution as it is
defined in the LRTAP Convention, acknowledges precisely the latter
situation as:

‘...air pollution whose physical origin is situated wholly or in part
within the area under the national jurisdiction of one State and which
has adverse effects in the area under the jurisdiction of another State
at such a distance that it is not generally possible to distinguish the
contribution of individual emission sources or groups of sources’*”

The problems of long-range transboundary air pollution that where
given attention in the decades after the Trail Smelter dispute where
characterized by the fact that a direct causal nexus between emission
and effect could not be established. Additionally, a time delay
between emissions and effects in the environment like acidification of
soils and lakes made litigation based on the normal rules of State
responsibility difficult.””"

Second, the Trail Smelter situation was a bilateral conflict, with
parties that had a previous negotiation and litigation history.”’”* In the
case of the type of air pollution problems with ‘truly transboundary
effects’, several States can be involved simultaneously, and it is thus
often a multiparty problem. Negotiating international disputes with
multiple parties means difficulties, among other things, with the
apportioning of responsibility between the parties, but also as to how
the procedures for adjudication with multiple party claimants should
be handled.”” Moreover, the long-range air pollution conflicts post-

2 Art. 1(b) the LRTAP Convention. For more about the LRTAP Convention, see
infra Section 3.1.2 and Chapter 5 Section 5.1.1.

211 Okowa (2009) p. 198.

2 Okowa (2009) pp. 197-198.

3 Okowa (2009) p. 202. Further, as Okowa points out ’Issues of responsibility in
international jurisprudence have largely been concerned with bilateral disputes
between no more than two parties. This is apparent, for instance, from the wording of
the Statute of the International Court of Justice (ICJ), which only envisages disputes
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Trail Smelter have involved States that did not have the same history
of cooperation in dispute settlement.”” Finally, in these ‘new’ cases,
litigation was also further made difficult by the fact that a victim of
long-range air pollution was regularly a polluter itself.*”> Thus, in the
reality of modern industrial economies, countries are de facto both
importers and exporters of various air emissions.

Given the above, the legal development in the regulation of long-
range air pollution has historically rather moved away from a regime
of State responsibility to a regulatory regime where all affected States
instead make efforts to reduce their total amount of emissions.””® The
use of this approach is an attempt to avoid some obvious legal
obstacles related to air emissions, but it is has not rendered the Trail
Smelter approach irrelevant. The Trail Smelter tribunal award still has
value in bilateral resolution of air pollution disputes for recoverable
items of loss.”’

3.1.2 The Scientific Discovery of Long-Range
Transboundary Air Pollution and the First
International Agreement

While the Trail Smelter arbitration may serve as an early example of
how air pollution crossing borders can cause international disputes, it
was not until the mid-1960s that well-grounded scientific data
supporting claims of long-range transboundary air pollution emerged.
In the European setting, the evidence of considerable air pollution
transport over national borders was founded on so-called synoptic
observations®”® which showed that rain had increasingly become
contaminated with sulphur, and acidic precipitation in the northwest

between two states’, see pp. 202-203 same source, footnote omitted. See also Statute
of the ICJ Arts. 43, 44 and 59.

2 Okowa (2009) p. 202.

5 Okowa (2009) p. 203.

76 Okowa (2009) p. 198.

217 Okowa (2009) p. 205.

8 Synoptic observations has been explained as ’the study of synchronised pollution
and meteorological data over larger regions’, Pleijel, Grennfelt (2007a) p. 29.
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and middle parts of Europe since the Second World War.*”
Additionally, observation sites along the coast of Sweden had detected
episodes of pollution under particular weather conditions, which could
only be attributed to long-range transboundary air pollution.**

The accumulating evidence showing the harmful effects of air
pollution collected and presented by researchers and others™' in the
mid-1960s and forward paved the way for the first serious
international discussions on regulating transboundary air pollution. By
1970, the research that to a large extent was led by Swedish and
Norwegian scientists had gathered considerable scientific proof of
long-range transfrontier air pollution. Some of this research was later
presented in a case study and background document at the 1972
Stockholm Conference on the Human Environment.**

Following the accumulation of evidence by 1970, the increased
attention to transboundary air pollution also led to the establishment
of a special programme under the Organisation for Economic Co-
Operation and Development (OECD), and the setting up of
measurement stations across North and West Europe to keep track of
sulphur in air and in precipitation.”® In 1972, during the Stockholm
Conference on the Human Environment, the Scandinavian States
attempted to make long-range transboundary air pollution a matter for

7 A network of atmospheric monitoring stations covering much of Europe had been
set up already in the late 1940s, but it was when a strong trend of declining pH value
in precipitation in Central Europe, Denmark and Sweden could be shown between
1954 and 1966, that scientists really started to see worrying patterns, Lundgren (1998)
pp. 74-75.

%0 pleijel, Grennfelt (2007a) p. 29.

21 Among the Swedish researchers, notably the work of Assistant Professor Svante
Odén and Professor Sven Brohult can be noticed, Lundgren (1998) pp. 74-82.
However, there were also others, such as fisheries officers and fishing enthusiasts,
outside the established research community, that contributed with valuable
observations and measurements leading to conclusions about the extent of SOy
emissions. For a short history of Swedish and Norwegian discoveries regarding
acidification, see Lundgren (1998) pp. 225-234.

82 Pleijel, Grennfelt (2007a) p. 30. See also Royal Ministry of Agriculture, Sweden
(1971).

28 Pleijel, Grennfelt (2007a) p. 32 and 34.
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the conference, but the time was not yet ripe.*** The question got some

push forward at the Conference on Security and Co-operation in
Europe 1973 to 1975, and even more scientific results confirming
the effects of long-range air pollution were published in 1977 in a
final report of the special OECD programme.**® Based on findings in
the 1977 OECD report, the European Evaluation and Monitoring Co-
operative Programme (EMEP) of the long-range transport of air
pollutants in Europe was formed.

The EMEP has been and still is very important for air pollution
abatement and regulation for several reasons.”*’ Firstly, the EMEP
already initially had a broad coverage of surveyed countries including
Europe and the then Soviet Union. Secondly, EMEP worked
according to the same patterns as the OECD programme on long-
range transboundary air pollution; that is, making emission
inventories, measurements and merging these via data evaluation and
theoretical atmospheric modelling. Thirdly, the EMEP worked with
commonly agreed methods and standards for many countries, which
facilitated international scientific discussion. Finally, the EMEP has
continued its measurements for many years making analysis of
longer-term trends possible. This is not only important for theoretical
development, but equally for the possibility to verify the success or
failure of international efforts to curb air pollution.”*®

Shortly after the EMEP was established in 1977, it became an
important integral part of the first multilateral convention regulating

% Giindling (1986) p. 19. See also Lundgren (1998) p. 288.

25 Okowa (2000) p. 25. See also Preamble of the LRTAP Convention.

26 In its final report, the special OECD programme that had been set up in 1970
confirmed that sulphur can travel great distances in the atmosphere and that the air
quality in Europe was demonstrably affected by other European countries’ emissions,
Pleijel, Grennfelt (2007a) p. 34. See also OECD (1977).

7 The EMEP does not only provide scientific data supporting the LRTAP
Convention, but also produces background documents for international bodies
responsible for other international instruments such as the HELCOM Commission
and the Oslo and Paris Commission (OSPAR) Commission, see list of publications
accessible via <www.emep.int>.

288 Pleijel, Grennfelt (2007a) pp. 37-38. For more information about EMEP, see
<www.emep.int>.
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air pollution, the 1979 LRTAP Convention.”® The LRTAP
Convention was negotiated at a high-level meeting hosted by the
United Nations Economic Commission for Europe (UNECE) in
1979.”° The convention’s successful creation has been described as
an extraordinary event for several reasons. Not only was the LRTAP
Convention the first multilateral convention regarding air pollution,
but it was also the first environmental protection convention to
include both Western and Eastern European States, and North
America, in a period of military and political opposition.””
Importantly, the convention also gathered both ‘net exporting’ and
‘net importing’ countries of transboundary air pollution.> With its
unique list of now over 50 participants, the LRTAP Convention may

28 For more details about the LRTAP Convention, see also infira Chapter 5 Section
5.1.1.

%0 The UNECE is one of five regional commissions under the United Nations. Its
main aim is to promote pan-European economic integration by means of dialogue and
cooperation in economy and chosen sectoral issues. Membership is not limited to the
EU-area. Both other European non-EU countries, North America and Russia are
members. For more details, see <http://www.unece.org/mission.html>.

! Although the United States has signed and ratified the LRTAP Convention and
several of its extending protocols, the United States has arranged for special treaty
solutions applying among other things to SO, emissions in North America. The
particularities of these US/North American treaty arrangements are acknowledged in
the protocols to the LRTAP Convention, e.g. Art. 2 (5.) of the 1994 Protocol to the
1979 Convention on Long-Range Transboundary Air Pollution on Further Reduction
of Sulphur Emissions (Second Sulphur Protocol) and Preamble of the 1999 Protocol
to the 1979 Convention on Long-Range Transboundary Air Pollution to Abate
Acidification, Eutrophication and Ground-Level Ozone (Gothenburg Protocol). Most
comments in the sections below concerning LRTAP and its protocols rather represent
a European perspective than a North American perspective. For some comments
about the special North American arrangements, see Okowa (2000) pp. 44-48. For a
historical perspective on North American treaty arrangements between the United
States and Canada, see Martin (2004) pp. 17-20.

2 Giindling (1986) p. 19. See also Sokolovsky (2004) p. 7-15 for a brief insight into
the Cold War background of the LRTAP Convention. Whether a country is ‘net
importer’ or ‘net exporter’ is determined by the amount of emissions from a country
and the prevailing wind direction. In simplified terms, countries that are ‘net
importers’ receive more emissions than they release to other countries, and for ‘net
exporters’ the situation is the other way around, Elvingsson, Agren (2004) p. 99.
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therefore also geographically be described as a multilateral treaty
covering considerable parts of Northern Hemisphere air mass.*”

As regards the structure of the LRTAP Convention, it was drafted as a
framework convention containing objectives and general principles
for the prevention, reduction and control of air pollution.”* It contains
no provisions on State responsibility for damage caused by air
pollution, and although sulphur is mentioned in the LRTAP
Convention, no specific commitments to air pollutant reductions are
contained in the treaty itself. Specific commitments have instead been
formulated in eight separate protocols extending the convention by
regulating the sources and emissions of sulphur, nitrogen, volatile
organic compounds (VOCs), heavy metals, persistent organic
pollutants and ammonia (NH3). The very first protocol to the LRTAP
Convention, however, was a protocol to secure a stable economic
funding for the EMEP’s activities.””> During the years, the LRTAP
Convention has received some criticism because of the inclusion of
rather flexible and open obligations. All the same, the inclusion of
these flexible obligations have been considered a necessary condition
for not losing some major polluters as contracting parties back in
1979, such as the United Kingdom and West Germany.**

293 For a list of participants see

<https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY &mtdsg no=XXVII-
1&chapter=27&clang=_en>. It can be noted that in a geographical sense, the LRTAP
Convention is sometimes also labelled as a ‘regional’ treaty when it is discussed.

24 For further comments about specific articles, see infra Chapter 5 Section 5.1.1.

2% 1984 Protocol to the 1979 Convention on Long-Range Transboundary Air
Pollution on Long-Term Financing of the Cooperative Programme for Monitoring and
Evaluation of the Long-Range Transmission of Air Pollutants in Europe (EMEP). The
other respective protocols, including the protocol on long-term financing of the Co-
operative Programme for Monitoring and Evaluation of the Long-range Transmission
of Air Pollutants in Europe (EMEP), are available at
<http://www.unece.org/env/Irtap/status/Irtap _s.html>. In the following, only those
protocols with relevance for SO, emissions will be discussed below.

% Birnie et al. (2009) p. 345. For more details about the flexible provisions of the
LRTAP Convention, see infra Chapter 5 Section 5.1.1.
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3.1.3 The Regulation of SOy, Emissions from Terrestrial
Sources 1979-1994 — An International Perspective
During the 1980s, which has been described as ‘a golden age of
environmental  policy’,”””  public  opinion was  generally
environmentally friendly. In 1982, a conference on acidification and
the environment was held in Stockholm to speed up the ratification of
the LRTAP Convention signed in 1979, and to get the process of acid
rain abatement rolling. Notably, it was at this time that environmental
NGOs really started to engage in the developments of the LRTAP
Convention. Ever since, environmental NGOs have closely followed
the negotiations of the respective protocols under the convention and
have undoubtedly played a vital role in moulding their content, and
for observing and reporting the LRTAP negotiations to the public.**®

In the early 1980s, two main questions related to transboundary air
pollution were particularly discussed: acidification of freshwaters and
forest dieback. Acidification of lakes and running water due to air
pollution was a well-documented phenomenon by the early 1980s. In
northern European countries like Norway and Sweden its harmful
effects was first shown to cause disturbances in fish reproduction, and
a little later it was also shown that air pollution caused acidification of
soils.”” Even though these effects were a well-documented
phenomenon in Scandinavia by the early 1980s, some other European
countries seemed to consider or at least label the problem as
something more or less ‘only’ experienced in the Nordic countries.*”

Regarding damage to forests, this had also been identified in most
European countries in the early 1980s. A couple of years had passed
since the LRTAP Convention had been signed before a larger number
of convention parties were willing to accept the necessity of taking
costly measures to abate long-range air pollution. However, as
discussions of forest dieback gained more intensity in countries such
as the former Federal Republic of Germany, and with the advent of

27 pleijel, Grennfelt (2007a) p. 26.

% Pleijel, Grennfelt (2007a) pp. 34-36.
% Pleijel, Grennfelt (2007a) pp. 40-41.
39 Jost (2004) p. 15.

100



new technological advances, the drafting process of the First Sulphur
Protocol’®' under the LRTAP Convention could begin.*”

In 1985, the First Sulphur Protocol was signed and it became the first
protocol under the LRTAP Convention to specify concrete emission
reduction undertakings. The structure of the undertakings built on a
single flat rate reduction, which meant that each party agreed to
achieve at least a fixed reduction of national annual SO, emissions or
their transboundary fluxes as soon as possible, but no later than 1993,
with 1980 as reference year for emission reduction calculations. The
minimum was set to at least 30% emission reductions of sulphur
emissions,”” thus creating what was colloquially referred to as ‘the
30% club’.** The main provision in Article 2 of the First Sulphur
Protocol specifying 30% reductions was linked to a provision
regarding accession to the protocol after 1990. This provision left a
possibility for States to ratify the protocol at a later date and
implement the reductions at latest in 1995, if they were either

3 protocol to the 1979 Convention on Long-Range Transboundary Air Pollution on
the Reduction of Sulphur Emissions or their Transboundary Fluxes by at Least 30 per
cent, 1985 (First Sulphur Protocol).

392 Jost (2004) pp. 15-16. See also Pleijel, Grennfelt (2007a) pp. 38 and 41. Lately, the
question of forest dieback due to air pollution has not attracted much attention. In
retrospect, it seems that the abatement measures originally taken against air pollution
motivated by forest protection from long-range pollution were taken on grounds that
still do not rest on firm scientific results. Nonetheless, there is no doubt that
improvement in cleaning /ocal air pollution sources have done a great deal to counter
continuing forest damage and damage to the environment in general. Some recent
conclusions regarding air pollution and forest dieback have however held that the
most severe and scientifically well-grounded cases were caused mainly by local
effects as a result of large emission sources nearby the damage points. Further, forest
decline has shown out to be rather heterogeneous with both different causes in
different areas and cases. Not all cases have been caused by air pollution. Lastly,
well-grounded scientific evidence of air pollution and its causes linked to the
phenomenon of crown thinning in trees has as to yet not been shown when it comes to
long-range air pollution, even though these effects have been scientifically confirmed
locally, Pleijel, Grennfelt (2007a) p. 39.

393 Art. 2 of the First Sulphur Protocol.

3% Pleijel, Grennfelt (2007a) p. 42.
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unwilling or incapable to do so according to the scheme of the
primary provision.’”

As regards the approach for achieving emission reductions, the
provisions of the First Sulphur Protocol did not demand any specific
measures targeting certain defined emission sources. Looking at the
key provision in Article 2,’ this was instead formulated as an
obligation of result, leaving a wide margin of appreciation to each
party for choosing how to actually reach the result.’” Concerning
which pollution sources that were targeted by the First Sulphur
Protocol, these were not specified like they would be in subsequent
protocols. Thus, the basic obligation in Article 2 mandated a national
emission reduction in sulphur emissions by 30%, regardless of
emission source.’®

In evaluating the First Sulphur Protocol, both weaknesses and
strengths can be found. One shortcoming that was voiced by a number
of signatories, that later never ratified the protocol, was that the flat
rate approach to emission reductions was more or less arbitrary. The
connection between obligations and ecological gains was not clear,
and among others Ireland, Greece and Portugal argued that their
respective emissions were insignificant and should therefore not be
linked to the reduction demands.’” In retrospect, commentators have
further also stated that the costs for some countries to take abatement
measures were still not known at the time of negotiations, and not
even at the time of ratification of the protocol. Additionally, the

395 Art. 10 (3) of the First Sulphur Protocol. See also Okowa (2000) p. 36.

3% In the words of the article ‘The Parties shall reduce their national annual sulphur
emissions or their transboundary fluxes by at least 30 per cent as soon as possible and
at the latest by 1993, using 1980 levels as the basis for calculation of reductions’.

397 Okowa (2000) p. 36.

3% 1t should however be noted that a breakthrough in negotiations of the First Sulphur
Protocol built on the then new possibility of flue gas desulphurization to reduce SOy
emissions from large stationary point source emitters like coal or heavy oil fired
power plants, Jost (2004) p. 16. As a result, even though the SO, emission reduction
measures could potentially target any emission source, it was primarily heavy
stationary sulphur emitting installations that countries chose to target, Grennfelt,
Pleijel (2007) pp. 19-20.

3% Okowa (2000) pp. 36-37 and Jost (2004) p. 17.
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scientific base justifying a 30% reduction is claimed to have been
rather weak.”"

There were however also several merits with the First Sulphur
Protocol, even with the criticized 30% reduction levels. It has for
example been stated that it presented a distinct foundation for political
negotiations. Moreover, following the implementation of the protocol,
all parties did not only achieve 30% reductions, but reached as much
as 50-60% reductions.’'' Finally, even though some large emitters like
the United Kingdom and Poland stayed out of the First Sulphur
Protocol, it all the same became a first formal codification of common
ambitions of a considerable number of European countries to
accomplish air pollution reductions.’’> With this foundation, later
protocols could correct the initial weaknesses of the First Sulphur
Protocol.

From the mid-1980s, the reduction of SO, emissions in Europe
acquired momentum. The increased attention led to clean up measures
of sulphur emitting sources in West Europe during the 1980s, but
heavy air pollution levels lingered in Eastern Europe. In the aftermath
of political transition post 1989, emission levels however also
changed rapidly in Eastern Europe. Nevertheless, these reductions
were not mainly because abatement measures were taken, but rather
owed to the East European industry falling apart.’”® By the end of the
1980s, other air emission caused problems had surfaced on the
environmental agenda; namely ozone layer depletion and climate
change. From the perspective of environmental NGOs, that also have
to prioritize their work, these novel problems diverted some attention
given to long-range transfrontier air pollution and its effects on forests
and freshwater.”*

319 Jost (2004) p. 17.

31 Jost (2004) p. 17 and UNECE (2007) p. 24.

312 pleijel, Grennfelt (2007a) p. 42.

313 Pleijel, Grennfelt (2007a) pp. 38-39.

314 Regarding the priorities of environmental NGOs as lobbyists in environmental
issues, Pleijel and Grennfelt notes that the shift in priorities did not mean that the
environmental NGOs abandoned the question of transfrontier air pollution altogether.
The work surrounding the development of the LRTAP Convention has been closely
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In the early 1990s, discussions surrounding a second sulphur protocol
to the LRTAP Convention were possible for various reasons. The
political climate had changed, and both technical and theoretical
development had occurred regarding SOy emissions.’” If one of the
main shortcomings of the First Sulphur Protocol was that it used a flat
rate approach that was criticised as rigid and arbitrary, the Second
Sulphur Protocol, signed in 1994, was instead characterised by
flexibility in many senses. In addition to reacting to the criticism over
the flat rate approach, there had been a need to advance the arguments
for further abatement measures of sulphur emissions for economic
reasons. As a matter of regulatory strategy, when it comes to
abatement measures in general, it is expected that any ‘low hanging
fruit” will be picked first. However, as the level of pollution reduction
increases, every further step taken usually becomes costlier. This in
turn means that policy makers, polluters and others who are to pay for
additional measures need to be convinced with better and stronger
arguments that additional costs are indeed justified.”'® In the specific
context of the LRTAP Convention, ecological differences in the
geographical area covered by the convention was and still is a relevant
factor to be taken into account in setting emission limits. For instance
it could be questioned why additional abatement measures should be
taken in less populated areas that were also less sensitive to sulphur
deposition compared to other areas?’"’

For the above reasons, the flat-rate approach of the First Sulphur
Protocol was abandoned in the Second Sulphur Protocol. A new

scrutinized by these NGOs, but the same NGOs have also chosen to shift arenas for
their activities. A new arena was thus engaging in and influencing different pieces of
EU environmental legislation, including air quality regulation, Pleijel, Grennfelt
(2007a) pp. 35-36.

315 Ppleijel, Grennfelt (2007a) p. 43. Additionally, between the First and the Second
Sulphur Protocol, two other protocols on air emissions had been drafted and signed.
One concerning control of nitrogen oxides in 1988 and one concerning volatile
organic compounds in 1991, see respective protocols available at
<http://www.unece.org/env/Irtap/status/Irtap s.html>. For some comments on these
protocols see Okowa (2000) pp. 40-43 and Pleijel, Grennfelt (2007a) p. 42-43.

316 B o Pleijel, Grennfelt (2007a) p. 43.

317 Maas et al. (2004) p. 85.
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approach that focused instead on sensitivity to acidification in
different arecas measured quantitatively was introduced. This new
approach was the concept of critical load, which has been defined as:

’a quantitative estimate of an exposure to one or more pollutants
below which significant harmful effects on specified sensitive
elements of the environment do not occur, according to present
knowledge™*'®

The concept thus works with an approximate limit, below which
significant harmful effects do not occur in the environment according
to certain sensitive indicators.’” For example, the estimation of
critical load is tightly connected to the weathering capacity of
minerals in soils, since weathering reduces acidity by consuming
hydrogen ions.*® As it has been held, the aim with the critical load
approach was not to identify sensitivity to acid deposition with total
certainty. Instead, it was a way to relate reduction measures to acid
sensitivity in a manner that better reflected ecosystem differences.*

318 Art. 1 (8.) of the Second Sulphur Protocol. A related concept also found in the
protocol is ‘critical levels’. It is defined as ‘the concentration of pollutants in the
atmosphere above which direct adverse effects on receptors, such as human beings,
plants, ecosystems or materials, may occur, according to present knowledge’, see Art.
1 (9.) of the Second Sulphur Protocol. The difference between critical load and
critical levels is that the critical load relates to the amount of pollutant deposited from
air to the ground. The critical levels relates to the gaseous concentration of a pollutant
in the air. Both concepts are important, but as Pleijel notes, critical load is used
mainly for emissions causing acidification i.e. sulphur and nitrogen emissions,
whereas critical levels is used mainly for gaseous pollutants, especially ozone, Pleijel
et al. (2007) p. 222.

Y% In the sense that the critical load concept has ecological factors as yardsticks, it is
comparable to the structure of environmental quality standards.

320 Pleijel, Grennfelt (2007a) p. 43. Weathering is the most important factor for
determining how much acid deposition a certain area can withstand, Elvingson, Agren
(2004) pp. 88-89. In the context of soils and minerals, weathering has been defined as
‘the physical breakdown and chemical alteration of Earth materials as they are
exposed to the atmosphere, hydrosphere and biosphere ... weathering is a group of
physical and chemical processes that alter Earth materials so that they are more nearly
in equilibrium with a new set of environmental conditions’, Wicander, Monroe (2009)
p. 134.

2! pleijel, Grennfelt (2007a) p. 44.
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A noteworthy event related to the critical loads concept was the
establishment of the Task Force on Integrated Assessment Modelling
(TFIAM) by the LRTAP Convention’s Executive Body at its fourth
session in 1986. The main focus of this task force is to combine
information collected from the LRTAP Convention’s parties and from
other convention bodies, but also importantly to assist in the
development of legal instruments such as protocols under the LRTAP
Convention.*”

Considering the important change of approach between the First and
the Second Sulphur Protocol to regulating SO, emission reductions, it
is worthwhile to look a little closer at the so-called Integrated
Assessment Modelling (IAM). IAM has been described as ‘a
methodology by which advanced calculations, which produce
different air pollution scenarios, can be performed and evaluated both
from the perspective of environmental benefits and abatement
costs’.*® One application of integrated assessment modelling that
guided the TFIAM and negotiators of the Second Sulphur Protocol
was the simulation tool known as the Regional Air Pollution
INformation and Simulation model (RAINS-model),”** which was in
extension used for the formulation of suitable pollution standards.

Before the Second Sulphur Protocol was drafted in 1994, it had
already become clear for negotiators that there was no feasible
emission reduction strategy that would bring down acid deposition

2 For more details about TFIAM, see

<http://www.unece.org/env/Irtap/TaskForce/tfiam/welcome.html>.  The = TFIAM
works closely with the Centre for Integrated Assessment Modelling (CIAM) which is
a centre under the EMEP that prepares technical background material for the task
force. The CIAM is in turn hosted by the International Institute for Applied Systems
Analysis (IIASA), a research institute in Austria, that has developed important tools
for scenario modelling commented on immediately below.

33 Grennfelt, Pleijel (2007) p. 21.

3 The possibility to calculate deposition and critical loads is but one of the modules
that the RAINS-model has used. For more information about the RAINS-model and
its different modules, see <http://www.iiasa.ac.at/~rains/index-old.html?sb=32>.
Today, the RAINS-model has been extended to cover multiple pollutants and multiple
effects and has developed into a Greenhouse Gas and Air Pollution Interactions and
Synergies model (GAINS-model). For further information about the GAINS-model,
see <http://www.iiasa.ac.at/rains/gains/model%20description.htmI>.
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below all the defined critical loads in Europe. Another approach, the
target load approach, was tried as an alternative to the critical load
approach but it turned out either to be too unreliable or too
complicated to use.”” The negotiators finally settled for the so-called
gap closure approach for target setting, which built on using critical
loads as references. The idea was to close the gap between the then
sulphur depositions and accomplishing the long-term goal of
exceeding none of the critical loads.””® One of the RAINS-model
scenarios using the idea of gap closure became the departure for
settling the commitments in the Second Sulphur Protocol.””’ A target
was set to cut all exceedances of critical loads by at least 60% until
2010, which meant that the then present sulphur depositions above
the critical loads had to be reduced by at least 60% in every ‘EMEP
grid cell’.**

By taking into account the varying sensitivity to acid deposition in
Europe guided by the critical loads concept, the Second Sulphur
Protocol could include a more cost-efficient abatement strategy. That
is, the reduction of overstepping of critical loads could be achieved
according to a strategy finding the least cost for sulphur reduction
measures in each EMEP grid cell.*

In substantive terms, the key provision of the Second Sulphur
Protocol is found in Article 2, which stipulates the long term goal that:

‘The Parties shall control and reduce their sulphur emissions in order
to protect human health and the environment from adverse effects, in
particular acidifying effects, and to ensure, as far as possible, without
entailing excessive costs, that depositions of oxidized sulphur

325 Maas et al. (2004) p. 88.

326 Maas et al. (2004) p. 88.

327 For a short historical account of the RAINS-model and its role in negotiations, see
<http://www.iiasa.ac.at/Admin/INF/OPT/Summer98/negotiations.htm>.

328 Art. 8(2.)(c) and Annex II of the Second Sulphur Protocol.

329 The EMEP grids used to calculate the emission reduction targets under the Second
Sulphur Protocol comprised an area of 150x150 km?, Pleijel, Grennfelt (2007a) p. 44.
The EMEP later changed these grid cells to comprise lesser area per grid allowing
even more accurate measuring of pollutants, see <http://www.emep.int/grid/>.

330 pleijel, Grennfelt (2007a) p. 44. See also Maas et al. (2004) pp. 85-89.
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compounds in the long term do not exceed critical loads for sulphur
given, in annex I’

In the shorter term, the parties had to reduce and maintain annual SOy
emissions according to a certain scheme with sulphur emission
ceilings given in Annex II for the years 2000, 2005 and 2010.”' The
targeted emission sources of the Second Sulphur Protocol were
mainly major new stationary combustion sources, and with certain
applicable time limits major existing stationary combustion sources,
however, lighter sulphur content fuels (gas oils) like diesel for on-road
vehicles and other fuels were also targeted.” For the major stationary
combustion sources, emission limit values and desulphurization rates
were specified.*”

The inclusion of critical load as a concept in Article 2 allowed for the
consideration of the differences in States’ emission contributions, and
the variation in effect of these emissions in the States. To aim for the
goal of cutting all exceedances of critical loads by at least 60% in the
EMEP area by 2010, different States accordingly had to reduce their
emissions by different amounts.** However, this was only one of the
flexible qualities of the Second Sulphur Protocol. It did not pose the
same demands on all countries, but even within a country the demands
could vary. This opened up the possibility of focusing on pollution
‘hot spots’ when implementing the protocol’s demands.”® Flexibility
could also be found among some other measures included in the
protocol. For instance, the reference to ‘best available control
technologies not entailing excessive cost’ shows that the protocol
acknowledged that measures and their effects had to be balanced in

31 Art. 2 (1.) and 2 (2.) of the Second Sulphur Protocol. See also Annex II of the
Second Sulphur Protocol.

32 Art. 2 (5.) (a), (b) and (c) of the Second Sulphur Protocol respectively. See also
Annex V (B.) for specified sulphur content limits in fuels.

33 Annex V (A.) of the Second Sulphur Protocol. The desulphurization rates were
specified as possible subsidiary ways to fulfilling the emission limit values in some
cases were the parties could not fulfil the primary standards, see same protocol Annex
V (A.)(iii).

33 For the specified reductions for each party, see Annex II of the Second Sulphur
Protocol.

335 Art. 2 (3.) and Annex II of the Second Sulphur Protocol.
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relation to their costs, thus also showing a flexibility in technology
demands weighed against costs.”® Other obligations found in the
protocol were that the States should reduce their SO, emissions,
among other things with measures that increased energy efficiency
and the use of renewable energy. Additionally, the States were also to
encourage the use of low sulphur fuels,”’ apart from taking measures
to redu}géng the sulphur content in some fuels (gas oils) as mentioned
above.

In conclusion, the Second Sulphur Protocol was in many senses more
advanced than the First Sulphur Protocol. The Second Protocol was
drafted with more flexible provisions, inter alia thanks to a more
realistic scientific approach that helped formulate cost-effective
demands on the parties.”” It also increased the demands on the
contracting parties, leading to more specifications and annexes, not
only relating to reduction, but also more advanced demands as regards
monitoring, reporting and compliance.*® For example, an
implementation committee was set up in order to ensure the
compliance with the parties’ undertakings according to the protocol.**!

3.14 Pre-1999 Regulation of SOy Emissions from
Terrestrial Sources — A European Perspective

At the time when the Second Sulphur Protocol was in place, the first
more concerted initiatives on air quality issues had started to take
form in Europe, and by the mid-1990s several European efforts to
tackle air pollution were in place. Before these are commented on

336 Art. 2 (4.) of the Second Sulphur Protocol.

337 Art. 2 (4.) of the Second Sulphur Protocol.

338 Art. 2 (5.)(c) and annex V of the Second Sulphur Protocol. The specified standards
for gas oil was to be applied nationally no later than two years after the date of entry
into force of the protocol, and be at least as stringent as the standards in Annex V of
the same protocol: a maximum of 0,05% sulphur content for diesel for on-road
vehicles, and 0,2% sulphur content for other types of gas oils.

39 Birnie et al. (2009) pp. 346-347. See also Lidskog, Sundqvist (2007) pp. 189-190
describing how the Second Sulphur Protocol started a new era in the LRTAP regime
through a strengthening of the science-based approach.

39 Art. 5 and Art. 7 of the Second Sulphur Protocol.

31 Art. 7 of the Second Sulphur Protocol.
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however, some earlier regulatory events in the European Union ought
to be mentioned.

From a historical point of departure, the regulation of air pollutants in
the then European Economic Community (EEC) started in the
beginning of the 1970s, when the environment more consciously
emerged as an EEC policy area.’* At this point in time however, there
was no explicit legal base for environmental legislation in Community
law, and regulation in the environmental sphere in Europe was
performed within a predominant internal market framing.**

Looking back and considering the first EEC directives on air
emissions, that did not yet include SOy emissions, mobile emission
sources were the first emission sources to be regulated in the 1970s.
Nonetheless, early European regulatory initiatives with environmental
content have been described as only incidentally having
environmental motivations. Rather, they were primarily created for
the purpose of harmonising the common market to remove technical
barriers to trade, and to ensure the free circulation of products among
the EEC Member States.** Starting, however, in 1975, the EEC
issued its first directive aimed at setting limits on the sulphur content
in certain liquid fuels, including fuels that where used in certain land-
base(i4 6installations.345 Nonetheless, the directive applied to gas oils
only.

In a series of subsequent directives repealing and amending this first
directive, the aspirations became to progressively limit sulphur
emissions from several sources, both mobile and stationary, that in

32 Jans, Vedder (2012) p. 3. As Jans argues, there were initiatives before the 1970s
that ’could perhaps be regarded as environmental measures’. However, these
measures foremost had common market motivations.

3 Lee (2014) pp. 2-3.

3 Dir. 70/220/EEC, Jans, Vedder (2012) p. 3 and Krimer (2015) p. 308.

* Dir. 75/716/EEC. According to Liefferink, the early measures regarding the
sulphur content of fuels were product norms and not air quality norms, see Liefferink
(1996) p. 79. See also Case 92/79 in which the validity of Dir. 75/716/EEC was
challenged. In its judgment, the European Court of Justice (ECJ) defended the validity
of the directive and simultaneously stated that a lack of harmonization of national
environmental regulation could appreciably distort competition.

** Art. 1 of Dir. 75/716/EEC.
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some way used liquid sulphur containing fuels.’*’ However, it would

take until 1999 before heavy fuel oils with high sulphur content were
targeted by EU regulation,” partly it seems, due to the dependence of
such fuels and resistance to their regulation by some Member
States.”*

Apart from the early directive targeting certain liquid fuels for land-
based installations, the first initiatives regulating air pollutants from
industrial installations in Europe were spurred by air pollution and
acid rain discussions in the early 1980s.* For example, an early
directive, Dir. 84/360/EEC, for combatting air pollution from
industrial plants inter alia in the form of SO; and NO,, made
reference to the international LRTAP Convention which the then
Community had become a party to.””' As regards content, this early
Community regulation regarding air pollution from industrial plants
built on introducing a structure for taking ‘further measures and
procedures designed to prevent or reduce air pollution’,*” among
other things instructing Member States to set limit values for certain

**7 Dir. 87/219/EEC amending Dir. 75/716/EEC and later Dir. 93/12/EEC repealing
Dir. 75/716/EEC. In the preamble of Dir. 93/12/EEC it was stated that ’the
Community has to take measures to reduce progressively the sulphur content of gas
oil used for self-propelling vehicles, including aircraft and vessels, and for heating,
industrial and marine purposes’. It should be noted however that many important
pollution sources like vessels, aircraft and vehicles were still excluded in this directive
when crossing a frontier between a third country and a member state, Art. 2 of Dir.
93/12/EEC. Dir. 93/12/EEC has now been repealed via Dir. 2009/30/EC, also
amending Dirs. 98/70/EC and 1999/32/EC.

¥ Dir. 1999/32/EC further commented on infra Section 3.1.5, and in its latest
consolidated form as Dir. (EU) 2016/802 in Chapter 5 Section 5.2.3.

9 According to Liefferink, Member States like Italy and France *would accept costly
standards for heavy fuel oil only if the sulphur content of solid fuels was also
regulated’. Coal originating in Western Europe has a relatively high sulphur content
and would be at a competitive disadvantage compared to coal from other countries
outside the Community. Moreover, the approach of using end-of-pipe solutions on
land to reduce sulphur emissions was dominant in regulatory discussions compared to
targeting the fuel in the early 1980s, Liefferink (1996) pp. 88-89.

330 K riimer (2015) p. 299.

3! Annex 11 of Dir. 84/360/EEC and Preamble of the same directive. See also Council
Decision 81/462/EEC.

2 Art. 1 of Dir. 84/360/EEC.
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.. 353 .. . . .
emissions, and requiring prior authorization from competent

. .. . .. . 354
national authorities for operation of certain industrial plants.

An important following step for reducing and controlling air pollution
in Europe was taken in 1988 when Dir. 88/609/EEC was introduced to
further specify the requirements of Dir. 84/360/EEC. The former
directive set limits for emissions of certain pollutants into the air from
large combustion plants, inter alia for pollutants in the form of SOy
emissions.” Furthermore, in 1989 two directives for the prevention
of air pollution from municipal waste incineration plants were
adopted. These set limits, among other things for SO, emissions from
waste plants, both from new and old plants.”®

As regards legislation primarily regulating air quality, the first
European directives targeting some common pollutants were adopted
in the beginning of the 1980s.””” Firstly, in 1980 SO, and particles
where regulated in a directive containing the initial Community wide
mandatory air quality standards through limit and guide values. Two
years later, an air quality directive on lead was adopted. In 1985,
another directive on air quality standards for NOy followed.™® By the
beginning of the 1990s, attention was given to increasing levels and
effects of ground-level ozone in Europe. A directive on air pollution

353 In this particular directive, no particular sulphur limits were specified as such, only
the structure for further measures was provided.

*** Art. 3 of Dir. 84/360/EEC.

355 Art. 1 of Dir. 88/609/EEC, noting that the directive applied to combustion plants
with a rated thermal input equal to or greater than 50 MW. Ceilings (however not the
kind of emission ceilings giving effect to environmental quality standards) and
reduction targets inter alia for SO, emissions were given in Annex I, III, IV and V. In
some cases where a high sulphur content of indigenous fuels would render the
specified emission limits unreachable, subsidiary requirements for rates of
desulphurization during the incineration process were given, e.g. Annex VIII of Dir.
88/609/EEC. The directive on large combustion plants has been amended and recast
over the years, most recently via Dir. 2006/105/EC, see also infra Chapter 5 Section
5.2.3 for further comments.

356 Dir. 89/369/EEC and Dir. 89/429/EEC respectively.

337 Wettestad (2006), p. 287.

% Dir. 80/799/EEC, Dir. 82/884/EEC and Dir. 85/203/EEC respectively.
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by ozone was adopted in 1992, which demanded Member States to
establish a network for gathering information on ozone levels.*”

More concerted efforts to deal with air pollution problems in Europe
started to take form in the period of the early 1990s. Although air
pollution prevention and reduction had been mentioned in earlier
Environment Action Programmes (EAPs),® it was during the fifth
environment action programme running between 1993-2001 that
various important directives became effective that would lead to a less
fragmented air pollution control in Europe.®' The 5" EAP specifically
called for amendments of existing air quality legislation based on
recognized health risks from air pollution.’®

Furthermore, the objective of ‘no exceedance ever of critical loads and
levels” was laid down in the action programme as regards
acidification.® Parallel to the steps taken in the 5" EAP, the
European Commission started its work in a programme that would
later come to be known as the ‘European Auto/Oil Programme’. Its
purpose was to provide a foundation for discussions for new
legislative proposals to reduce emissions from transport, taking into
consideration the technical expertise in this area of stakeholders from
the automotive industry.*® Linked to this programme, a directive

3% Dir. 92/72/EEC and Wettestad (2006), p. 287.

350 Already in the first action programme 1% EAP (1973) running between 1973-1976,
both air pollution and sulphur compounds were mentioned. The same was the case for
the 2" EAP (1977) running between 1977-1981, the 3™ EAP (1982) between 1982-
1986 and the 4™ EAP (1987) between 1987-1992.

361 5™ EAP (1993) formally running between 1993-2000, but extending to and
including the year 2001. See Jans, Vedder (2012) pp. 339-341 for some short
comments about the first six environmental action programmes. See also Kridmer
(2015) pp. 57-59.

362 Table 9 of the 5" EAP (1993) p. 49. Reference was also made to World Health
Organisation (WHO) guideline values for air quality to become mandatory at
Community level, see same Table, same document. See also Section 5.2 of the same
document, specifically devoted to ‘Acidification and air quality’, p. 44.

363 Table 8 of the 5" EAP (1993), p. 48.

364 COM(96) 248 final, p. 22. It can be noted that not all atmospheric pollutants were
covered by the Auto/Oil programme. For instance, in the air quality modelling, carbon
monoxide (CO), particulate matter (PM) benzene, nitrogen dioxide (NO,) and
tropospheric ozone (O3) was covered, but not sulphur dioxide, see p. 23 of COM(96)
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relating to the quality of petrol and diesel fuels was introduced in
1998. This directive, Dir. 98/70/EC, which became the main directive
for automotive fuel quality for vehicles with petrol and diesel engines,
among other things introduced sulphur content limits for fuels.*®

After a revision of the EU air quality policy in the mid 1990s, an air
quality framework directive was adopted in 1996.°° As the name
implies, this directive created a framework and it included a set of
basic principles for assessing and managing ambient air quality in
Europe.*’ The general aim in the words of the directive was to ‘avoid,
prevent or reduce harmful effects on human health and the
environment as a whole ... assess the ambient air quality in Member
States on the basis of common methods and criteria ... [to make
information] available to the public ... [and to] maintain ambient air
quality where it is good and improve it in other cases’.’® In the
directive, a list of pollutants was included for which air quality
standards and objectives would later be developed and formulated.®
The precise air quality objectives linked to the framework directive
were later formulated in four so-called daughter directives starting in
1999 and continuing past the millennium. The first daughter directive
set limit values for SO,, NO,, NO,, particulate matter and lead in
ambient air.’™ The second set limit values for benzene and carbon
monoxide.””" The third established target values for ozone,’” and the
fourth daughter directive completed the list of pollutants in the

248 final. However, sulphur was also taken into consideration as one of the
substances that would have to be further regulated, see e.g. p. 12 and 15.

365 Annexes I-I1I of Dir. 98/70/EC.

3% Dir, 96/62/EC.

387 >ambient air’ was defined as ’outdoor air in the troposphere, excluding work
places’, see Dir. 96/62/EC.

68 Art. 1 of Dir. 96/62/EC.

% Annex I of Dir. 96/62/EC.

70 Dir. 1999/30/EC.

7! Dir. 2000/69/EC.

372 Dir. 2002/3/EC.
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framework directive by regulating arsenic, cadmium, mercury, nickel
. . . . . 373
and polycyclic aromatic hydrocarbons in ambient air.

As has been argued by Krimer,”* a turning point occurred in

community policy during the 1990s in that emission standards went
from being Community covering and harmonized to permit specific,
thus considerably affecting the regulation of air emissions. A starting
point for the permit based system for installations can be found in the
overarching integrated pollution prevention and control directive
(IPPC Directive), originally adopted in 1996,”” but since this time
amended several instances and later on codified.’™

Finally, in the end of the 1990s, the European Commission presented
two strategies that would later lead to change in the area of air
pollution by further regulating the sulphur content in fuels, emissions
from large combustion plants and by introducing an EU directive on
national emissions ceilings.””” The two strategies were ‘a Community

strategy to combat acidification’,”” and the ‘Ozone Position Paper’.””

B Dir. 2004/107/EC. EU Air quality legislation has since this been updated into a
directive that merges several directives, Dir. 2008/50/EC, see further comments infia
Chapter 5 Section 5.2.4.

3 Kriamer (2015) pp. 299-300.

7 Dir. 96/61/EC. It is to be noted that the air quality framework, Dir. 96/62/EC, and
the IPPC Directive mutually refer to each other and to a ‘combined approach’.

376 Dir. 2008/1/EC codifying four amendments of Dir. 96/61/EC. In its latest form, the
IPPC Directive has once again been recast and merged with six waste and emissions
directives into one industrial emissions directive (IED), see Dir. 2010/75/EU further
commented infra Chapter 5 Section 5.2.3.

377 These changes are commented on immediately below in Section 3.1.5.

378 COM(97) 88 final.

3" Ad-Hoc Working Group on Ozone Directive and Reduction Strategy Development
(1999).
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3.1.5 International and European Regulation of SOy
Emissions from Terrestrial Sources 1999-2017*"

In the EU, increasing attention had been given to the importance of
updating air pollution regulation since the 5™ EAP, and later on, with
the two strategies to combat acidification and ground-level ozone
presented in the late 1990s.**' In 1999, partly due to the influence of
the acidification strategy from 1997, a revised directive on sulphur
content in liquid fuels was adopted,”™ making its demands stricter
than the predecessor directive.” Compared to the former directive,
Dir. 93/12/ECC, the revised directive, Dir. 1999/32/EC, among other
things set lower maximum limits for the sulphur content in gas oil,
and for the first time for heavy fuel oil. For heavy fuel oil, a main
requirement of 1,00% maximum limit of sulphur by mass would apply
as from 1 January 2003.*** Adoption of revised versions of the
directives on waste incineration and large combustion plants also
followed closely in 2000 and 2001, making the demands on these
industrial activities stricter.”®

Regarding air pollution regulation on the international Ilevel,
negotiations since the mid-1990s originally set to prepare a second

30 Attentive readers might have noticed that the last section about international
sulphur emissions regulation for terrestrial sources, Section 3.1.3, ended
chronologically in 1994, when the Second Sulphur Protocol had been adopted.
Nevertheless, the period between 1994-1999 on the international scale is briefly
commented on in the beginning of the present section.

3! For instance, the 1997 Community strategy to combat acidification presented in
COM(97) 88 final, proposed a plan for the development of a directive on national
emission ceilings, and further also that the Community should ratify the 1994 Second
Sulphur Protocol to the LRTAP Convention, see COM(97) 88 final pp. 11-12. Both of
these proposed measures were later followed up.

32 Dir. 1999/32/EC. Note also the preambular references in the directive to
‘acidification’ and ‘acid rain’ in (3)-(5), (8), and to the 1997 acidification strategy in
9).

*® I e. Dir. 93/12/EEC.

34 Art. 3 of Dir. 1999/32/EC. To some extent, the same directive also regulated gas
oil when used for marine purposes. This is commented on further infira Chapter 4
Section 4.1.2.

*% Dir. 2000/76/EC and Dir. 2001/80/EC. For further details about the latter directive
and revisions, see comments infra Chapter 5 Section 5.2.3.
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nitrogen protocol within the LRTAP framework following the Second
Sulphur Protocol instead ended up in another type of protocol.”*® This
other protocol to the LRTAP Convention, signed in Gothenburg in
1999 (Gothenburg Protocol),” included but was not limited to
targeting nitrogen emissions. This new protocol targeting many
emissions at the same time (including sulphur) was now possible inter
alia because it had become obvious during the negotiations that a
multi-effect and multi-pollutant approach to environmental problems
could cost less than just targeting one pollutant at a time.**®

The eighth protocol to the LRTAP Convention, being at the same time
the third protocol regulating SO, emissions under the convention, was
thus not drafted as a single pollutant and single effect protocol like the
first and second sulphur protocols. As already mentioned, it was
during the negotiations to what was supposed to be a second protocol
for controlling nitrogen oxides that it had become evident that further
sulphur emissions abatement could now also be achieved. Moreover,
in considering the most cost-efficient measures to reduce
acidification, one of the effects controlled by the protocol, further
reductions also of SOy emissions represented a better alternative than
focusing only on further measures to control nitrogen emissions.
Thus, a balancing of requirements between these two emission types
was possible, since both SOy and NO, emissions contribute to
acidification.*®

With respect to emissions, the Gothenburg Protocol not only ended up
regulating SOy emissions and acidification. It further included
emissions of nitrogen, ammonia and VOCs, affecting eutrophication,
and the formation of ground-level ozone. All in all, binding national
emission ceilings for 2010 with 1990 as a base year were set for the
four pollutants of SO,, NOy, VOCs and NH;.* As expressed in the
Preamble of the protocol, the parties were resolved to take a multi-

386 pleijel, Grennfelt (2007a) p. 50.

37 Protocol to the 1979 Convention on Long-Range Transboundary Air Pollution to
Abate Acidification, Eutrophication and Ground-Level Ozone.

3% Pleijel, Grennfelt (2007a) pp. 50-51.

3% Pleijel, Grennfelt (2007a) pp. 50-51 and Elvingson, Agren (2004) pp. 92-93.

3% Annex II of the Gothenburg Protocol.
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effect and multi-pollutant approach to prevent and minimize the
critical loads and levels of the regulated compounds. With this new
approach the complexity of the protocol increased and simultaneously
made it the most advanced of the LRTAP Convention protocols at the
time.

In the Gothenburg Protocol, which will be commented on more in
detail in Chapter 5,°' the multi-effect and multi-pollutant approach is
reflected in its key provisions. For instance, the protocol states that its
objective is to:

‘control and reduce emissions of sulphur, nitrogen oxides, ammonia
and volatile organic compounds that are caused by anthropogenic
activities and are likely to cause adverse effects on human health,
natural ecosystems, materials and crops, due to acidification,
eutrophication or ground-level ozone as a result of long-range
transboundary atmospheric transport’***

The Gothenburg Protocol inter alia requires each party to reduce and
maintain annual emission reductions following the emission ceilings
and dates for each State specified in Annex II of the protocol.””® These
set emission ceilings were based on information given from each
party, inter alia regarding critical loads of sulphur.”®* Thus, the
concept of critical load remained important also for this protocol when
formulating the concrete emission reduction commitments.*”
Included in the obligations are among other things SO emission limit
values for stationary emission sources, as well as sulphur limits for
different fuels used both in stationary and mobile emission sources
(gas oils, petrol and diesel).””® Although undertakings and

3 Infra Chapter 5 Section 5.1.2.

32 Art. 2 of the Gothenburg Protocol, emphasis added.

393 Art. 3 (1.) of the Gothenburg Protocol. See also annex II of the same protocol.

3% E.g. the Gothenburg Protocol Annex II, I. Art. A. (1.).

3 Like in the Second Sulphur Protocol, the related concept of critical level also
continued to bear relevance for the Gothenburg Protocol.

3% Eg emission limit values for boilers given in Table 1., Annex IV of the
Gothenburg Protocol. In the same table, sulphur removal efficiency requirements as
alternatives to the emission limit values are also given. See also the sulphur limit
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recommended measures concerning mobile emission sources had been
formulated in earlier protocols to the LRTAP Convention,”’ the
Gothenburg Protocol included demands in a multi-effect and multi-
pollutant setting for the first time.

Getting back again to events on the EU-scale, it was not only within
the LRTAP framework that a combined approach to air pollutants was
considered. Ever since the EU strategies on acidification and ground-
level ozone had been launched in the late 1990s, work had also begun
regarding an EU directive on national emission ceilings (NEC
Directive) targeting several pollutants simultaneously.”® Parallel to
the development of the NEC Directive, the EU Member States, and
other countries working within the LRTAP framework created the
1999 Gothenburg Protocol.”” It is therefore no coincidence that
familiar terms from the Gothenburg Protocol like ‘emission ceilings’
and ‘critical loads’ are also found in the EU NEC Directive. The NEC
Directive transposed the requirements of the 1999 Gothenburg
protocol into EU law regarding the same pollutants: that is for sulphur
dioxide, nitrogen oxides, volatile organic compounds and ammonia.*”
However, in comparison, the emission ceilings in the NEC Directive
were equal to or even more ambitious than the ceilings set in the
Gothenburg Protocol. "'

values for gas oils given in Table 2., Annex IV of the Gothenburg Protocol and Annex
VIII, Tables 8-11 where specifications for sulphur content in other fuels are specified.
37 Eg. Art. 2 (2) (b) and the Technical Annex of the 1988 Protocol to the 1979
Convention on Long-Range Transboundary Air Pollution Concerning the Control of
Emissions of Nitrogen Oxides or their Transboundary Fluxes and Art. 3 (5.) (b) (v)
and Annex VII of the 1998 Protocol to the 1979 Convention on Long-Range
Transboundary Air Pollution on Persistent Organic Pollutants.

3% Wettestad (2001) pp. 36-37 and Dir. 2001/81/EC. See also Krimer (2015) pp. 306-
307.

399 <http://ec.europa.eu/environment/air/pollutants/ceilings.htm>.

“9 Art. 4 of Dir. 2001/81/EC.

1 £ ¢ national emission ceilings for SO, to be obtained by the EU countries in 2010
in Annex I of Dir. 2001/81/EC and Annex II of the Gothenburg Protocol. Also, the
previously mentioned revised directive on large combustion plants, Dir. 2001/80/EC,
had emission limits formulated in connection to the limits set by the Gothenburg
Protocol, see Preamble, (2)-(5) of Council Decision 2003/507/EC.
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The basic idea of the regulatory approach used in the NEC Directive
was to safeguard agreed targets for improving the protection of the
environment and human health in the EU. This included achieving
equal relative environmental improvements across the EU, while
simultaneously taking considerable leaps forward in improvement for
areas considered heavily affected by pollution.*” In order to meet the
aim of the general relative improvement, a gap closure approach was
used concerning the long-term objectives with no exceedance of
critical loads. This was the same rationale used in the earlier Second
Sulphur Protocol to the LRTAP Convention, to the extent that gradual
improvements were to be achieved by closing the gap between an
initial environmental state and a decided ‘ideal’ environmental state,
where none of the critical loads should be exceeded.*”

Getting to the substantive provisions of the NEC Directive, the aim of
the directive is to improve the protection of the EU environment and
human health against adverse effects of acidifying and eutrophying
pollutants and ozone precursors. As mentioned above, four air
pollutants, including SOy emissions,*”* are targeted within the territory
of Member States and their exclusive economic zones, however not
covering international maritime traffic."” Reduction of these
compounds was to be achieved stepwise with interim environmental
targets that had to be attained in 2010, and the long-term targets is to
be attained in 2020.**°

For the first targets for 2010, the purpose of the national emission
ceilings was to meet broadly a set of interim environmental
objectives. For example, in the case of acidification the directive
stated that ‘The areas where critical loads are exceeded shall be

402 The Swedish NGO Secretariat on Acid Rain (2004) p. 14.

493 The Swedish NGO Secretariat on Acid Rain (2004) p. 14. See also supra Section
3.1.3.

404 Art. 4 of Dir. 2001/81/EC. See also Annex I for the specifically formulated country
ceilings, same directive.

5 Art. 2 of Dir. 2001/81/EC.

406 Arts. 1 and 4 of Dir. 2001/81/EC. The NEC Directive, and the emission ceilings,
have recently been revised as a consequence of EU air policy revisions. See further
details about the revised directive in Chapter 5 Section 5.2.5.
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reduced by at least 50 % ... compared with the 1990 situation’.*”

When it comes to the long-term targets, none of the ceilings for the
pollutants are allowed to be exceeded after 2010.*

To implement the directive the Member States are required to draw up
national programmes. The scheme of the directive required that the
first national programmes should be set up in 2002, and where
needed, these should be revised in 2006 with the aim of meeting the
fixed national emission ceilings by 2010 and afterwards. Moreover,
the Member States has to report their emission inventories to the
European Environment Agency and the European Commission to
show progress and to verify compliance.*”

If the 5™ EAP is said to have started a process for a more consistent
approach to air pollution regulation in the EU, the 6™ EAP, adopted in
2002, took several steps forward on such a path. Departing from the
over-arching structure of the 6™ EAP, it inter alia lay down that
environmental concerns should be integrated into all Community
policies.*" The topic of air pollution could thus now potentially be
considered a matter of concern in all policy areas. Nevertheless, on a
more specific level, the 6™ EAP also mentioned air quality and air
pollution under the heading of ‘action on environment and health and
quality of life’.*"" Further, in the same document, a mandate was given
to create thematic strategies and a thematic strategy on air pollution
was envisaged:

‘Objectives and priority areas for action on environment and health
and quality of life ...

- achieving levels of air quality that do not give rise to significant
negative impacts on and risks to human health and the environment ...

2. These objectives shall be pursued by means of the following
priority actions: ...

47 Art. 5 of Dir. 2001/81/EC.

498 Art. 1 of Dir. 2001/81/EC.

499 Arts. 6-8 of Dir. 2001/81/EC.

410 Art. 2 (1.) in the 6™ EAP (2002).

4 Art. 7 (1.) and 7 (2.) (f) in the 6" EAP (2002).
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- a thematic strategy to strengthen a coherent and integrated policy on
air pollution to cover priorities for further actions, the review and
updating where appropriate of air quality standards and national
emission ceilings with a view to reach the long term objective of no-
excedence of critical loads and levels and the development of better
systems for gathering information, modelling and forecasting’*'*

An initiative connected to the 6™ EAP, launched by the Commission
in 2001 was named the Clean Air For Europe Programme (CAFE
Programme).*"” This programme had previously been presented in the
proposal for the 6" EAP,*'* and it was created as a tool to implement
the coming action programme’s aspirations in the area of air
quality.*" The CAFE Programme’s general aim was stated as:

‘developing a long-term, strategic and integrated policy to protect
against the effects of air pollution on human health and the
environment”*'®

Moreover, it included a number of specific objectives:

‘(1) to develop, collect and validate scientific information relating to
the effects of ambient, i.e. outdoor air pollution, emission inventories,
air quality assessment, emission and air quality projections, cost-
effectiveness studies and integrated assessment modelling, leading to
the development and updating of air quality and deposition objectives
and indicators and identification of the measures required to reduce
emissions;

(2) to support the implementation and review the effectiveness of
existing legislation, in particular the air quality daughter directives,
the decision on exchange of information, and national emission
ceilings as set out in recent legislation, to contribute to the review of
international protocols, and to develop new proposals as and when
necessary;

412 Art. 7 (1.) and 7 (2.) (f) in the 6" EAP (2002), emphasis added.
413 COM(2001) 245 final.

414 COM(2001) 31 final p. 47.

451 etell (2006) p. 34.

416 COM(2001) 245 final.
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(3) to ensure that the measures that will be needed to achieve air
quality and deposition objectives cost-effectively are taken at the
relevant level through the development of effective structural links
with the relevant policy areas;

(4) to determine an overall, integrated strategy at regular intervals
which defines appropriate air quality objectives for the future and
cost-effective measures for meeting those objectives;

(5) to disseminate widely the technical and policy information arising
from implementation of the programme.”*"’

As expressed by the CAFE Programme’s general aim, it was created
to develop an integrated long-term and strategic policy in order to
protect human health and the environment from significant negative
effects of air pollution. In pursuing this aim, the CAFE Programme
became a platform both for technical analysis and policy development
that inter alia resulted in a thematic strategy on air pollution as a
follow-up to the 6™ EAP.*'® Some other features of the CAFE
Programme’s work are that it has concentrated on five major air
pollutants, sulphur dioxide being one these,""” and five major effects of
pollutants, acidification being one.*” Furthermore, the CAFE
Programme has developed different scenarios picturing the health and
vegetation impacts due to air pollution until year 2020. Two of these
are the ‘business-as-usual’ scenario and a maximum technically
feasible reduction scenario.””’ The scenarios are in turn related to the

4“7 COM(2001) 245 final.

418 COM(2005) 446 final.

9 The five major pollutants that the CAFE Programme has concentrated on are:
primary particles, sulphur dioxide, nitrogen oxides, VOCs and ammonia, see Letell
(2006) p. 38. It can be noted here that there have been earlier policy initiatives in the
European Community (EC) to combat acidification, see the 1997 Community strategy
to combat acidification presented in COM(97) 88 final.

42 The five major effects of pollutants the CAFE Programme has focused on are:
health effects caused by particles and ground-level ozone, effects on vegetation
caused by ground-level ozone, acidification and eutrophication, see Letell (2006) p.
38.

“21 SEC(2005) 1132 p. 4. Other terms that are also used interchangeably with the
’business-as-usual’ scenario are ’baseline’ or ’current legislation’ scenario.
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aims of the 6™ EAP in the area of air pollution and air quality.*** This
mode of work, to develop baseline scenarios and relate them to
alternative policy choices, is similar to how the making of policy
works in the LRTAP regime on the highest international level. In fact,
the CAFE Programme not only works in close co-operation with the
UNECE and its work with the LRTAP Convention,* it also to a large
extent relies on data and expertise acquired from the same sources.***

Lastly, some words should be said about the thematic strategy on air
pollution created in the CAFE Programme as a follow up to the 6"
EAP. Promptly described, the thematic strategy lay down objectives
for different kinds of air pollution and suggested measures to reach
these objectives by 2020.** This included modernising, simplifying
and streamlining already existing legislation,”® and integrating air
quality concerns into other policy areas including transport.*’ The

4221 etell (2006) p. 38.

43 As the European Commission has expressed *The need to enhance co-operation
with UN/ECE Convention on Long-Range Transboundary Air Pollution (CLRTAP)
has been one of the strongest messages arising from discussions with national and
stakeholder representatives. Clearly, such co-operation must not lead to any dilution
of Community competence or control over EU policy in this area. Nevertheless, there
is an increasingly large overlap in both policy and geographical terms between
CLRTAP and EU air quality policy, and enhanced co-operation with CLRTAP will
therefore be essential if CAFE is to add real value to policy-making and avoid
wastage of resources. In particular, it will be essential to create and maintain strong
structural links to ensure good co-operation and co-ordination between the technical
analysis work carried out by the two programmes. Co-operation and co-ordination at
the technical level will thus be the key to exploiting synergies and avoiding
duplication. At a political level, it will be essential to achieve the best possible co-
ordination of Member States positions in CLRTAP negotiations. The Commission
will make every effort to ensure that positions being taken by Member States in
Geneva are always fully compatible with evolving Community policy in the area’, see
COM(2001) 245 final at 5.9.1, emphasis added.

42 These sources being e.g. IIASA and the EMEP. Another important partner for the
CAFE Programme is the World Health Organization that has provided
recommendations for air quality standards related to health aspects of air pollution,
see Letell (2006) pp. 38-39 and 48 and Kréamer (2015) p. 301.

425 COM(2005) 446 final at (3.), (4.1) and (4.1.1).

426 COM(2005) 446 final at (3.).

47 COM(2005) 446 final at (4.2). Other policy areas to be included were also energy
and agriculture.
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strategy also set health and environmental objectives and emission
reduction targets for some key pollutants to be met gradually. Some
long-term objectives for 2020 included a 47% reduction in loss of life
expectancy as a result of exposure to particulate matter and reduction
in excess acid deposition of 74% and 39% in forest areas and surface
freshwater areas respectively by decreasing inter alia the emitted
amounts of SO,, NOy and VOCs.*® Finally, the strategy called for
continued international co-operation within the framework of the
LRTAP Convention, but also opened up for increased co-operation
with China to combat air pollution.*”

As regards more recent regulatory initiatives for land-based sources,
the former EU framework directive on air quality and most of its
daughter directives have been revised and merged into a single
directive which was adopted in 2008.%° In 2010, a new EU directive
on industrial emissions (IED) was adopted, which merged the former
IPPC Directive with several older sectoral directives concerning waste
incineration, large combustion plants, activities using organic solvents
and production of titanium dioxide.””' Additionally, the sulphur
directive, Dir. 1999/32/EC has been amended and updated, most
recently by Dir. (EU) 2016/802.**

Within the framework of the LRTAP Convention, a revised version of
the 1999 Gothenburg Protocol was adopted in 2012 (not yet in force)
including new emission reduction commitments to be achieved in
2020 and beyond.*’ Closely connected to the Revised Gothenburg
Protocol 2012, there has also recently been a revision of EU air

428 COM(2005) 446 final at (3.).

429 COM(2005) 446 final at (4.2.5).

430 Dir. 2008/50/EC. For further comments about this directive, see infra Chapter 5
Section 5.2.4.

1 Dir. 2010/75/EC. For further comments about this directive, see infra Chapter 5
Section 5.2.3

2 For further comments about terrestrial application of this directive, see infra
Chapter 5 Section 5.2.3.

4331999 Protocol to Abate Acidification, Eutrophication and Ground-level Ozone to
the Convention on Long-range Transboundary Air Pollution, as amended on 4 May
2012 (Revised Gothenburg Protocol 2012), not yet in force. For further comments
about this protocol, see infra Chapter 5 Section 5.1.2.
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policy. Notably, a revision of the directive on national emission
ceilings is an ongoing important part of the thematic strategy on air
pollution.**

For transport, which historically has been regulated mainly by setting
requirements for the vehicles themselves or the fuels used, the EU
launched a new strategy in January 2013 for alternative fuels, labelled
‘Clean Power for Transport: A European alternative fuels strategy’.*”
As a follow up, a directive came into effect in late 2014 that
established ‘a common framework of measures for the deployment of
alternative fuels infrastructure in the Union in order to minimise
dependence on oil and to mitigate the environmental impact of
transport’.*® The directive sets out minimum requirements for the
strengthening of alternative fuels infrastructure among other things for
the distribution of alternative fuels or power sources like electricity,

hydrogen, biofuels and natural gas including liquefied natural gas.*’

In November 2013, the EU’s 7" EAP was presented. This continues to
build on priorities and goals already set in the 6™ EAP. Among other
things, clean air is mentioned in the thematic priorities as a part of the
EU’s ‘natural capital’ in ‘Priority objective 1: To protect, conserve
and enhance the Union's natural capital’.*® Furthermore, ‘Priority
objective 3: To safeguard the Union's citizens from environment-
related pressures and risks to health and well-being’ specifically
underlines the urgency of tackling air pollution.*’ Additionally, it is
stated that in the process to:

4 For  further  information about  the revision  process see

<http://ec.europa.eu/environment/air/review_air policy.htm>. See also COM(2005)
446 final p. 5.

45 cOM(2013) 17 final.

S Art. 1 of Dir. 2014/94/EU.

7 Arts. 1 and 2 of Dir. 2014/94/EU. Since this directive regards the infrastructure for
distribution of fuels rather than the regulation of e.g. sulphur limits for the fuels
themselves, this directive will not be commented on any further.

48 Annex of the 7th EAP (2013) p. 11.

49 Annex of the 7th EAP (2013) pp. 40-42.
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‘safeguard the Union's citizens from environment-related pressures
and risks to health and well-being, the 7th EAP shall ensure that by
2020:

(a) outdoor air quality in the Union has significantly improved,
moving closer to WHO recommended levels, while indoor air quality
has improved, informed by the relevant WHO guidelines;”**

Which requires in particular

‘(1) implementing an updated Union air quality policy, aligned with
the latest scientific knowledge, and developing and implementing
measures to combat air pollution at source taking into account the
differences between the sources of indoor and outdoor air pollution”**!

In late 2013, work with the new EU ‘Clean Air Quality Package’
resulted in the strategy document ‘A Clean Air Programme for
Europe’.*” The proposed measures in the new strategy continue to
build on those already presented in the 2005 Thematic Strategy on Air
Pollution, and further connects to the objectives of the 6th and 7th
EAP’s. Among other things, two new legislative proposals has led to
the already mentioned update of the NEC Directive, and a new
directive for the control of emissions from medium sized combustion

plants.**

3.1.6 The Regulation of SOy, Emissions from Terrestrial
Sources — A Swedish Perspective444

As initially mentioned in this chapter, the problem of air pollution is
not new, and different rules have been developed historically to come
to terms with its effects. In Sweden, the pre-industrial regulation of
pollution and other disturbances from terrestrial sources developed in
case law, inter alia from rules of the law of neighbours, which in turn

40 Annex of the 7th EAP (2013) p. 47.

“1 Annex of the 7th EAP (2013) pp. 48.

4“2 cOM(2013) 918 final.

3 COM(2013) 920 final 2013/0443 (COD) and COM(2013) 919 final 2013/0442
(COD). See also further infra Chapter 5 Section 5.2.3.

#4 All translations of titles and text from national legal acts are the author’s own
translations, unless available translations have been found in other sources.
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was founded on a heritage of rules regarding the lawful use of real
property elaborated in Roman law approximately 400 B.C.*?
Essentially, Swedish regulation targeting terrestrial emission sources,
for example emitting air pollutants, originate partly from the law of
neighbours, based on the principle of sic uture applied to local
disturbances, and partly on rules for controlling so-called
immissions.**®

Firstly, regarding the rules under the law of neighbours, these were
basically applied to solve conflicts between neighbours regarding
various activities connected to real property. More specifically, the
rules dealt with conflicts caused by activities leading to a certain
degree of disturbance to the real property of others that could not be
tolerated as it transgressed the property boundaries where the
disturbing activities took place.*’

Secondly, regarding immissions, during the rise of industrialism in
19" century Sweden, the legal control of immissions developed
mostly in case law and was based partly on public health rules and
partly on the law of neighbours.**® Immissions, which have shortly
been described as ‘the effects of emissions’*” (when transgressing

45 Michanek, Zetterberg (2017) pp. 60-61. For a short introduction to Roman law in
this regard, and to even earlier sources of law also expressing rules of good
neighbourliness, see also Ljungman (1943) pp. 11-19.

46 Larsson (1999) pp. 253-254. As Larsson notes, there is no precise and equivalent
term in English for immissions’, but it has been suggested by Ljungman (1943) p. 52,
that the term ’annoyance’ could be used. Larsson further notes that the term
‘nuisance’ could encompass immissions, but that it is a substantively broader concept
in law than immissions. Larsson settles with using the terms ’immissions’ and
’disturbances’ interchangeably, Larsson (1999) p. 252. The approach of the latter
author is also chosen for the purposes of this thesis.

“7 Michanek, Zetterberg (2017) p. 61 and Larsson (1999) p. 252.

4“8 Larsson (1999) p. 253 and Michanek, Zetterberg (2017) pp. 60-61. As noted in
SOU 1966:65 (Statens offentliga utredningar (SOU), Governmental Commission
Report 1966:65; hereinafter SOU 1966:65), public health rules as a base for measures
against immissions had a public law background, chiefly resting on the first Swedish
public health act Hilsovéardsstadga (Public Health Act) SFS 1874:68. The rules under
the doctrine of good neighbours rested principally on unwritten rules that developed
in a civil law context, SOU 1966:65 pp. 49-50, 93.

“9 Larsson (1999) p. 252.
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borders to neighbouring property), have typically been defined as
including the following kinds of older and more recent phenomena:

‘transfer of smoke, soot, ash, sparks, dust, gases and steam, as well as
physical influences of noise, smell, heat, cold, vibration, light,
electricity and other similar disturbances. Aesthetic, emotional and
economic immissions could also be included’**°

Additionally, as has been stated, some additional constituents of the
definition of what qualifies as an ‘immission’ are:

‘requirements of intangibility (escapability), at least some persistency
(permanence) of an effect (influence), and finally that origin and
effects of immissions do not occur within the same real property.
Traditionally, only immovable sources are addressed ... [and] also
include such infrastructural constructions as roads, railways and
airports, but the disturbance caused by an individual movable source
is not included*"!

When it comes to early Swedish case law from the mid-1800s and
forwards regarding conflicts due to immissions with more extensive
effects, among others from air pollutants, such conflicts are said to
have been rather troublesome for Swedish courts to resolve in the
beginning. When disturbances of a greater magnitude appeared in the
path of emerging industrialization in Sweden, the courts essentially
faced new phenomena.** As has been stated, early case law from the
mid- and latter part of the 1800s suggests that the courts generally
treated immissions from industrial sources rather strictly, and in
several cases agreed on claimants’ requests for prohibitions of
disturbances and/or compensation for damages.*> At the same time,

40 L arsson (1999) p. 253 with further references to Ljungman (1943). As Larsson
notes, A comprehensive and final enumeration of immissions is not possible, or even
necessary”, same source and page.

! L arsson (1999) p. 253.

42 1 jungman (1943) p. 166.

43 Ebbesson (2015) p. 14. For cases involving air pollution see e.g. cases NJA
1875:257 and 1877:389 (smoke and soot from chimneys of a bath and a brazier
respectively), NJA 1900:189 (smoke and noise from a bakery), all cases shortly
commented on in Ljungman (1943) pp. 167-168, 171-172 and 213-214.
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an analysis of immission cases suggests that ‘a few cases from this
period reveal that no clear distinction between permitted and non-

. : 454
permitted disturbances was made’.

During the first half of the 1900s, a more tolerant attitude towards
disturbances started to emerge in case law.”” Depending on factors
such as what level of disturbance was common according to local
circumstances, and what should be considered a ‘substantial
disturbance’, case law now developed into the direction that a certain
level of disturbances from for example smoke or noise had to be
tolerated.*® During the same period, the body of Swedish
environmental regulation evolved sector by sector.””’ This among
other things included proposed legal initiatives for control of water
and air pollution prepared by governmental commissions which were
discussed in the Swedish parliament on several occasions between
1902-1946. However, the question of air pollution did not become a
topic for specific regulation during this period.*®

By the end of the 1960s, there was clearly a need for more
comprehensive regulation to deal with industrial emissions to water,
land and air in Sweden.*’ In 1969, Miljoskyddslag (the ‘Framework
Environmental Protection Act’) was enacted.*® The act, which
applied to ‘environmentally dangerous activities’, built on the idea of
taking a common approach to activities that caused or had the
potential to cause disturbances and harm.*' By taking such a common
approach, the law is said to have been an early example of the system

4% Larsson (1999) p. 258, with further reference to eight immission cases from
Swedish higher courts, footnote omitted.

435 Ebbesson (2015) p. 15.

4% Ebbesson (2015) p. 15 and Ljungman (1943) p. 215. See also further some short
comments on a couple of cases regarding air pollution between 1900-1940 in
Ljungman (1943) pp. 213-219.

47 Michanek, Zetterberg (2017) p. 61.

438 SOU 1966:65 pp. 93-99.

4% Michanek, Zetterberg (2017) p. 62.

0 SFS 1969:387.

4! Larsson (1999) p. 264. As Larsson states, the inclusion also of risk of disturbances
and potential harm within the applicable field of the act simultaneously meant that ’an
early precautionary principle was expressed in the Act’, Larsson (1999) same page.
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that would later be introduced at the European level with the
integrated pollution prevention and control directive or the IPPC
Directive.** According to the travaux préparatoires, Miljéskyddslag
introduced the term ‘air pollution’ in legislation for the first time in
Sweden and it was defined to include gaseous substances such as
sulphur dioxide, chlorine, thiols and hydrocarbons as well as particles
such as soot, dust, ash and metal oxides.”® However, the Act only
recognized air pollution when occurring in amounts of components
and persistency causing or potentially able to cause substantial
interference to health and comfort, or to real property.***

Although Miljoskyddslag contained the first Swedish general rules
that referred to air pollution, SOy emissions to air had already been
regulated in a more specific order from 1968 limiting the sulphur
content in fuel oil, Forordning om begrdnsning av svavelhalten i
eldningsolja (the ‘Ordinance on the limitation of sulphur content in
fuel 0il’).*" This ordinance was mainly aimed at controlling the
sulphur content in fuel oil used in industries, for house heating, and in
power plants, thereby reducing SOy emissions to air.*® A level of a
maximum of 2,5% sulphur content in fuels used in Sweden was
generally established.*’ In 1970, a linked decree stipulated applicable
maximum levels of sulphur content in fuel oil used in the larger cities
of Stockholm and Goteborg to 1%.*® From an international
perspective, it can be noted here that the travaux préparatoires of both
Miljéskyddslag and Forordning om begrinsning av svavelhalten i
eldningsolja mentioned air pollution in an international perspective.
Although the main driving force for the creation of these two acts was
rather national than international, the knowledge of transboundary air
pollution, the importance of international cooperation to mitigate air

492 Michanek, Zetterberg (2017) p. 62.

43 Prop. 1969:28 p. 255, see also Section 1(3.) of SFS Miljéskyddslag (1969:387).
4% 1 arsson (1999) p. 265. See also Prop. 1969:28 p. 255.

465 SFS 1968:551.

4% prop. 1968:122 p. 11.

7 Section 1 of SFS 1968:551.

48 Section 1 of SFS 1970:621.
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pollution, and the international processes that had started in the area in
the 1960s were discussed in the travaux préparatoires.*”

From the mid 1990s and onwards, the legal developments of air
pollution regulation in Sweden is probably most easily described as
progressing in several parallel pieces of legislation. This is to a large
extent owed to the Swedish EU membership and the legal
developments that followed with the introduction of European
Community environmental law in Sweden. During the same period, a
successor act to Miljoskyddslag was prepared, partly because of the
Swedish EU membership, and partly because the body of Swedish
environmental law had become increasingly complex and difficult to
overview.*” In 1999, a new central environmental code, Miljobalk
(the ‘Environmental Code’) took effect.’’ The code inter alia
included rules intending to implement some central pieces of EC
legislation regarding the areas of air quality, industrial emissions to air
and integrated pollution prevention control.*’”? In the following
discussion, a brief overview is given of different historical legal acts
that have applied to air pollution in the form of SO, emissions since
the end of the 1990s. The overview is structured according to themes
including stationary emissions, ambient air quality, national emission
ceilings, and mobile emission sources, ending in current legislation
for all themes.

For stationary source emissions, Miljobalk, as was just mentioned,
introduced rules generally applying to air pollution in the form of for
example industrial emissions and introduced requirements according
to integrated pollution prevention control of the then IPPC Directive.
Such rules are still reflected in Miljobalk today, most recently
implementing the IED together with the parallel implementation in
Industriutslippsforordning  (the  ‘Ordinance  on  industrial

49 For Forordning om begrinsning av svavelhalten i eldningsolja see Prop. 1968:122
p. 11 also generally referring back to SOU 1966:65, see however specifically pp. 185-
186. For Miljéskyddslag see Prop. 1969:28 pp. 61 and 180.

47 Michanek, Zetterberg (2017) pp. 74-76.

71 SFS 1998:808.

42 Prop. 1997/98:45 pp. 247, 250, 332 and 334. The travaux préparatoires among
others mentioned Dir. 80/779/EEC, Dir. 84/360/EEC and 96/61/EC.
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emissons’).*”” Another important piece of legislation, that with time
came to be the main vehicle for implementing EU regulation on
sulphur content in liquid fuels (both marine and terrestrial uses), was
Forordning om svavelhaltigt brinsle (the ‘Ordinance (1998:946) on
sulphurous  fuel’).*”* This order basically implemented the
requirements on sulphur content in liquid fuels, for example when
used in stationary installations, as required both by early and more
recent EU sulphur directives.”” The latest update of provisions
reflecting EU law most recently appear in Svavelforordning
(2014:509) (the ‘Sulphur Ordinance (2014:509)’).*"°

Swedish rules regarding large combustion plants and waste
incineration reflecting EU requirements, inter alia for sulphur
emissions, have earlier been found in instructions.*’’ Requirements for
these emission sources are most recently found in two ordinances,
Forordning (2013:252) om stora forbrdnningsanldggningar (the
‘Ordinance (2013:252) on large combustion plants’) and Foérordning
(2013:253) om forbranning av avfall (the ‘Ordinance (2013:253) on
incineration of waste’).*’

Ambient air quality, has been regulated in separate acts in Sweden.
Originally via Forordning om miljékvalitetsnormer (‘Ordinance on
environmental quality standards’).*” Most recently, Swedish ambient
air quality regulation is mainly found in Luftkvalitetsforordning (the
‘Air Quality Ordinance’).”®  Additionally, Naturvdrdsverkets

47 QFS 2013:250. For more comments about current Swedish legislation, see infra
Chapter 5 Section 5.3.

7% SFS 1998:946.

5 1n its original form, the travaux préparatoires listed in the bibliographic
information for SFS 1998:946 was inter alia OJ L74/93 p. 81, which is the early
sulphur directive, Dir. 93/12/EEC. Since SFS 1998:946 as updated via SFS 2000:372,
a reference is also found to OJ L121/1999 p. 13, which is Dir. 1999/32/EC.

476 SFS 2014:509. See also infra Chapter 5 Section 5.3.1 for further comments about
current regulation of the sulphur content in liquid fuels.

477 NFS 2002:26 and following amendments for large combustion plants and SNFS
1993:14 and following amendments for waste incineration.

478 SFS 2013:252. For further comments see infra Chapter 5 Section 5.3.1.

7 SFS 1998:897.

0 SFS 2010:477.
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foreskrifter om kontroll av luftkvalitet (the ‘Environmental Protection
Agency’s instructions on control of air quality’) specify measurement
methods.*™" These acts aim to implement EU requirements in the area
of ambient air quality.**

Regarding national emission ceilings, infter alia for sulphur emissions,
Forordning om nationella utslippstak for lufiféroreningar (the
‘Ordinance on national emission ceilings for air pollutants’)*® has
been and still is one part of the Swedish implementation of Dir.
2001/81/EC, the NEC-directive (with updates). Another part of the
implementation of Dir. 2001/81/EC is still performed via Sweden’s
environmental objectives. These two documents simultaneously aim
to implement overlapping Swedish LRTAP requirements.**

Finally, as regards mobile emission sources and sulphur in vehicle
fuels, Lag (2001:1080) om motorfordons avgasrening och
motorbrdnslen (the ‘Act (2001:1080) on motor vehicles exhaust
emission control and motor fuels’)* earlier contained sulphur limits
that are today specified in Drivmedelslag (the ‘Fuel act’)™ that
regulates automotive fuel quality, inter alia by setting specifications
for petrol and diesel. The latter act has been updated to reflect relevant
EU law for automotive fuel quality.*”’

3.2 Conclusions

As regards the manner of regulating SO, emissions on the
international scale, this started in a rather simple fashion, with a single
flat rate reduction specifying emission standards. With time, technical
and theoretical advances however led to the adoption of more flexible
treaty standards, including the concept of critical load.

*INFS 2016:9.

482 For further comments about these acts, see infra Chapter 5 Section 5.3.2.

"3 SFS 2003:65.

48 See infra Chapter 5 Section 5.3.3 for further comments.

5 SFS 2001:1080.

0 SFS 2011:319.

7 The travaux préparatoires listed in the bibliographic information SFS 2011:319 is
inter alia OJ L350/1998 p. 58, which is Dir. 98/70/EC, the main EU directive on
automotive fuel quality.
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Looking specifically at the history of air pollution regulation in the
EU, this started in the 1970s when the environment emerged more
consciously as a policy area in the then EEC. In the early 1980s the
process of regulatory development gained momentum as an effect of
air pollution and acid rain discussions, and EU air quality legislation
targeting SOy emissions and other air pollutants was introduced.
Several important events for the regulation of air pollution in the EU
took place during the 1990s. From the end of the 1990s, air pollution
regulation development within the LRTAP framework and the EU
more and more merged into joint processes. The level of complexity
in regulation rose and the interlinkages between pollutants became
more apparent with increased scientific knowledge, not least in the
sense that cost-effectiveness could be achieved when targeting several
pollutants at the same time with a kind of ‘balanced bargaining’
between negotiated pollutant requirements.

The Gothenburg Protocol was introduced in 1999 as a multi-effect and
multi-pollutant instrument within the LRTAP regime to combat
acidification, eutrophication and ground-level ozone as a result of
long-range transport, inter alia of SOy emissions. This combined
approach to tackle pollutants and their effects was also present in the
EU ever since the late 1990s when the strategies on acidification and
ozone had been launched. For instance, the NEC Directive targeted
several pollutants and the familiar concepts of critical loads and
emission ceilings were also used in this piece of EU legislation.

Lately, both the LRTAP framework and EU air pollution control
legislation have been revised and updated with emission limits for
2020 and beyond. The result of some 30 years of work in air pollution
regulation in Europe since the LRTAP Convention entered into force
in 1983 has led to significant decreases in several of the most common
air pollutants. For instance, in Europe, SO, emissions to air decreased
from around 53 million tonnes a year in 1980 to 15 million tons a year
in 2000.***

When it comes to the history of air pollution regulation in Sweden, the
origins of regulation of terrestrial emission sources is essentially

% Elvingson, Agren (2004) pp. 94-95.
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found in the law of neighbours, based on the principle of sic uture
applied to local disturbances, and partly on rules for controlling so-
called immissions. However, the question of air pollution did not
become a topic for specific regulation until the end of the 1960s. From
the mid 1990s and onwards, the legal developments of air pollution
regulation in Sweden progressed in several parallel pieces of
legislation. This to a large extent owed to the Swedish EU
membership and the legal developments that followed with the
introduction of European Community environmental law in Sweden.
In mapping different historical legal acts that have applied to air
pollution in the form of SO, emissions since the end of the 1990s, it
can be concluded that Swedish regulation of air pollution from
terrestrial sources covers several themes that appear in several pieces
of legislation. These include specific rules for stationary source
emissions, ambient air quality, national emission ceilings and mobile
emission sources, all of which to different degrees reflect and
implement relevant EU law under the mentioned themes.
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‘...we have come to know that while
the sea is fickle and unforgiving, it is
a fragile environment susceptible to
human depredation on a scale as
unimaginable to our ancestors as the

ships and other technologies we have

created to make it so.”**

4 The Historical Regulation of SO, Emissions from
Marine Sources

Having left the historical regulation of SO, emissions in the terrestrial
setting, the current chapter provides an account of the historical
development of the origins of SO, emissions from marine sources and
its regulation. Furthermore, some important surrounding factors
affecting regulation are also examined. With respect to the latter, this
chapter begins by examining some historically decisive factors for the
increase of SO, emissions from marine sources, and then continues to
detail the first attempts to regulate such emissions at the highest
international, regional and Swedish scales. The current chapter
mirrors the examination in Chapter 3, for the purpose of identifying
common themes in the regulation of SOy emissions from marine
sources.

4% Paine (2015) p. 599.
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4.1 Historical Development

4.1.1 Pre-1997 Regulation of SOy Emissions from
Marine Sources — An International Perspective

The historical development of the regulation of SOy emissions from
marine sources has been and still is related to the regulation of SOy
emissions from terrestrial sources. The following sections accounting
for the history of the regulation of SO, emissions from ships must
therefore be understood against the background that the regulation of
SOy emissions in the marine setting is more or less a extension of or
reaction to regulatory events on land.*”

On a general level, the same basic principles of international
environmental law, previously described in Chapter 3,*' apply as a
point of departure also to harmful emissions from ships.*”* Briefly put,
this means that State responsibility for significant transboundary
environmental harm at the outset also applies to harmful emissions
from ships when they act as flag States.*” That is, the power and
primary responsibility to create and enforce rules for ships belonging
to the flag State™* also includes the basic principles regarding State
responsibility for significant transboundary harm. However, for

40 Christodoulou-Varotsi (2009) pp. 171-172, where the importance of considering
regulation of air emissions from ships in the general regulatory framework of air
emissions is underlined. See also Honka (2011) p. 234.

! Supra Chapter 3 Section 3.1.1.

42 Gold (2006) pp. 61-63.

4% Molenaar (1998) pp. 42-43. Molenaar states that ‘it seems not objectionable to
extend a State’s responsibility to activities under its jurisdiction or control’. This
position has later also been taken in Birnie ef al. (2009), where simultaneous
reference is made to the International Law Commission’s fifty-third session report. In
accordance with these sources the meaning of activities under a state’s ‘jurisdiction or
control’ is said to include for example ships, aircraft and spacecraft, see Birnie et al.
(2009) p. 143 and ILC Report (2001) pp. 383-385. A flag State is a ‘State which has
granted a ship the right to sail under its flag’, Tanaka (2015) p. 157 and Art. 92(1) of
the 1982 United Nations Convention on the Law of the Sea (LOSC). Furthermore, a
ship has the nationality of the State whose flag it is entitled to fly, Art. 91(1) of the
LOSC.

4% Art. 94(1)-(3) of the LOSC and de la Rue, Anderson (2009) p. 812. For further
details about the LOSC, see infra Chapter 6 Section 6.1.1.
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similar reasons of impracticality to settling disputes appearing in the
terrestrial setting regarding long-range transboundary air pollution, the
use of this classic approach in the marine setting has given way to
other regulatory solutions. As one author has put it:

‘Customary rules alone are inadequate to deal with the complex
problems of marine pollution. The traditional principles of state
responsibility for transboundary pollution, for instance, are premised
upon the establishment of a clear obligation of states not to allow
injury to another state. Such principles make little provision for the
responsibility of non-state actors like shipowners, nor for recourse
action by non-state victims. In addition, the maritime practice of
registering ships under “flags of convenience” renders it practically
difficult to attach customary responsibility and liability on the flag

state for damage caused by a ship’.*

Hence, there are similar apparent difficulties to applying the
traditional State responsibility concept to emissions from ships. As
will be developed further below, the regulation of SO, emissions from
ships has therefore followed a similar approach used for SOy
emissions from terrestrial sources, where focus has instead been put
on decreasing the overall amount of emissions from all actors instead
of relying on classic principles of State responsibility for
transboundary harm.

4.1.1.1 Some Historically Decisive Technical and Economic
Factors for the Origins of SO, Emissions from Ships

The decades post World War II were marked by a trend of increasing
oil consumption. A proliferation of and increased dependency on
different petrochemical products occurred.”® The refinery industry
expanded and met new market demands while better refining
technology emerged. Soon, the introduction of new means of transport
like jet planes, diesel locomotives and trucks followed. As refineries

4% Tan (2006) pp. 30-31.
4% Yergin (2009) pp. 523-524.
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reaped the benefit of the economies of scale, there was also a heavy
growth inter alia in the tanker fleet.*”

When it comes to the history and origins of the regulation of air
pollution from ships in general, legal and other scholars have not
researched this area as thoroughly as the history of regulating different
air pollutants from terrestrial sources. Available literature therefore
mostly tends to focus on relatively recent events in time, starting from
around 1997.*® Nevertheless, in order to get a more thorough
understanding of the history of regulating air pollution from ships, and
particularly SO emissions, it is needed to look not only into the legal
history of regulating air pollution, but also into some decisive
technical and economic factors related to ships.

As regards technical factors, in the beginning of the 20™ century, ships
with marine diesel engines began to compete with steamships. As a
result, liquid, instead of solid fuels for ship propulsion started to gain
a foothold at sea.* In the 1930s, two-stroke diesel engines gained
popularity as a means to power increasingly larger and faster ships.
These marine diesel engines were operated with liquid fuels that due
to the engine and fuel properties at the time had to be distillate fuels.
As explained earlier in Chapter 1,” distillate fuels have lower sulphur
content than heavy fuel oils, HFOs, and accordingly result in lower
SO, emissions when combusted.” In the early 1950s, however, a
series of diesel engine innovations changed the playing field regarding
which marine fuels were possible to use. Among these innovations
were pre-heating of fuels, that was, and still is, necessary if the highly

497 Yergin (2009) p. 524 and Eyring ef al. (2009) p. 9. As is noted in the latter source,
’the world merchant fleet increased rapidly and the ship number more than doubled in
the period between 1960 and 1980. Part of this ship boom was the tanker business,
which reached its peak around 1973-1975°.

4% 1997 marked the adoption of the air pollution annex to MARPOL 73/78, Annex
VI, which is commented on in more detail infia. See however Okamura (1995) who
shortly touches events before 1997 and the description and analysis given in Svensson
(2011) and Svensson (2014), which cover the historical negotiation process and the
background arguments for a global fuel sulphur cap for ships before 1997.

49 Chevron (2007) p.1.

3% Sypra Chapter 1 Section 1.2.

st Goodger (1982) p. 241. See also supra Chapter 1, Section 1.2.
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viscous HFOs are to be used. Another innovation was that engine
wear rates due to corrosive acids formed during the combustion of
HFO could now be countered with highly alkaline lubricants.””
Accordingly, innovations such as these opened up for the possibility
to use HFOs at sea and a new trend took form. Furthermore, as
already explained in Chapter 1, heavy fuels have higher sulphur
content than distillate fuels. Thus, an increased use of heavy fuel oils
at sea led to higher SO, emissions from ships than previously.

Yet another factor as to why heavy fuel oil became popular in the
1950s and onwards, subsequently increasing air pollution from ships,
can be found in economic considerations. Today, fuel costs are a
given vital part of a ship’s running costs. Roughly half of the total so-
called voyage costs can be attributed to fuel oil and it has been noted
as ‘the single most important item in voyage costs’.”” Even though oil
prices have fluctuated heavily since the 1950s,”* it is all the same a
fact that fuel costs have increasingly become more and more relevant
as a part of a ship’s running costs, particularly since the 1970s. As it
has been noted, between the years 1970-1985 fuel prices rose by

950%.>%

In the volatile business of shipping, the cost for running a ship is one
of the key wvariables that ship owners work with to survive

392 Chevron (2007) p. 1 and Goodger (1982) p. 241.

393 Stopford (2009) p. 233. According to the same source, the main elements of
voyage costs, apart from the important fuel costs, are: port dues, costs for tugs,
pilotage and canal charges. It should however be noted that different ships will have
different running cost profiles. Stopford’s particular example for a rough estimate of
ship running costs is based on the costs of a 10-year old Capesize bulk carrier under
Liberian flag at 2005 prices. See also Baldi (2016) pp. 8-9, who underlines the
importance of fuel costs and provides a graphical representation of price volatility of
bunker fuels 2009 to post-2015, and Ship & Bunker (2015) for a discussion regarding
fuel price predictions.

3% BP (2013) p. 15, charting crude oil prices between 1861-2012.

395 Stopford (2009) p. 233 and figure at p. 226. As Stopford argues, 'Leaving aside
changes in fuel efficiency of vessels, this meant that, if fuel accounted for about 13%
of total ship costs in 1970, by 1985 it had increased to 34%, more than any other
individual item’, same source p. 233.
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financially.”® Thus, if the important part of fuel costs can be lowered,

it will be done. The trend of using HFOs had started because it
became technically possible to use them in the 1950s, but with time,
economic considerations arguably also strengthened this trend. The
high sulphur content HFOs have historically been sold at lower prices
than the refined low sulphur distillate fuels. In fact, HFOs containing
residuals have historically even been priced at a level below that of
crude 0il.”®" Consequently, the increased use of residual fuels at sea,
and the subsequent rise in air pollution cannot only be explained
because it became technically possible to use these fuels in the 1950s.
With time, it likewise became a cheap way to cut ship operating costs
that unfortunately increased air pollution as a result of the high
sulphur content in marine fuels.

4.1.1.2 The Legal History of Regulating Air Pollution from
Ships at IMO

As regards the legal history of regulating air pollution from ships, the
topic was mentioned as early as 1968 in a Council resolution from the
then Inter-Governmental Maritime Consultative Organization
(IMCO). In this resolution, where the topic was mentioned in terms of
‘contamination of the air by or from ships and vessels’, the work
methods of the organization for the near future was considered. As
was stated, IMCO’s future work would inter alia concern:

‘the effects of the behaviour of ships and vessels and other equipment
operating in the marine environment upon interests, by:

(a) placing restraints upon the contamination of the sea, land and air
or other similar injury by or from ships and vessels and other
equipment operating in the marine environment*%

9 Stopford (2009) p. 219. For a later example confirming the importance of fuel
costs, see also Sust. Shipping 11 August (2014).

YT BLG 12/6/1 (2007) p. 12, listing prices from January 1986 to January 2006.

% Res. C.42(XXI) p. 3, emphasis added. This is the earliest reference to air pollution
that the author has been able to locate among the documents of the then IMCO.
However, even older documents that unfortunately are not digitized and easily
available may contain further references. Since the referred document Res. C42(XXI)
is a Council resolution, it is assumed here that its content was discussed before being
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Further, in another document, an Assembly resolution from 1969, the
IMCO Assembly decided to convene:

‘in 1973, and international Conference on Marine Pollution for the
purpose of preparing a suitable international agreement for placing
restraints on the contamination of the sea, land and air by ships,
vessels and other equipment operating in the marine environment™"

The topic under the heading of ‘air pollution from ships’ was thus
included in the preparatory stages for adopting the 1973 MARPOL
Convention.”'® Nevertheless, in the process of settling the final subject
matter for the conference on marine pollution, air pollution from ships
was dropped from the agenda.’"!

While international efforts to control air pollution from terrestrial
sources started to take shape in the years following the 1972
Stockholm Conference on the Human Environment,’' the question of
regulating air pollution from ships seems to have lied at rest in IMO.
All the same, this slumber was to be influenced not only by acid rain
discussions, and its regulation in the terrestrial setting, but also by the
successful regulation of ozone depleting substances via the Vienna
Convention for the Protection of the Ozone Layer and its Montreal
Protocol.”"

put down in a final document as a Council resolution, at least in the working group
that is mentioned in the document.

3% Res. A.176(VI) p. 125, emphasis added.

10 Tnternational Convention for the Prevention of Pollution from Ships, 1973,
London, 2 November 1973 (MARPOL 73).

ST IMO (1998) p. 25. See also MSC XXIV/3/1. The annex of the latter document
from 1971 spells out an agenda for the 1973 international Conference on Marine
Pollution. Judging from a reference on pp. 1-2 in the document to discussions during
the ninth session of the Sub-Committee on Marine Pollution and to following
discussions during the IMCO Council’s twenty-sixth session (7-10 June 1971), the
topic of air pollution from ships as an agenda point for the International Conference
on Marine Pollution was probably dropped sometime before or during these sessions.
312 Supra Chapter 3 Section 3.1.2.

313 Okamura (1995) pp. 184-186. See also the 1985 Vienna Convention for the
Protection of the Ozone Layer and the 1987 Montreal Protocol on Substances that
Deplete the Ozone Layer.
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A combination of events led to the issue of air pollution resurfacing in
IMO. During the 1980s, national regulators had become increasingly
aware of the problem of acidification on land. The LRTAP
Convention had been adopted in 1979 and its First Sulphur Protocol
was adopted in 1985.°'* The attention and raised awareness of
acidification on land led to questions of how big a share shipping had
in air pollution and its resulting effects. When it came to marine
contributions, the combustion of sulphur-containing fuels in ships was
pointed out as the culprit.’"> Some North Sea countries’® were
particularly active in pushing forward the regulation of air pollution in
the marine setting. Norway brought up the issue of regulating the
sulphur content in marine fuels during the second North Sea
conference in 1987, and it was included in the resulting conference
declaration.”” This step was important for the question to eventually
be raised at IMO.”"™ Again, Norway took the lead by submitting a
proposal to include air pollution from ships in the future work
programme of the MEPC.”" Other actors such as the Baltic Sea
States, Friends of the Earth International and the LRTAP Convention
parties backed up this initiative.” It was subsequently agreed that the
subject would be included in the future work programme of the
MEPC, and particularly that improving the standards for HFO should
be discussed.™

1% Supra Chapter 3 Section 3.1.3.

315 Tan (2006) p. 155.

316 In this context to be understood as the countries active in the so-called North Sea
Conferences such as Belgium, Denmark, France, Germany, The Netherlands,
Norway, Sweden and the United Kingdom.

37 Declaration of the Second International Conference on the Protection of the North
Sea (1987) at 31., where it is stated that the conference participants agreed to ’initiate
actions, within the appropriate international bodies concerned such as the
International Maritime Organization and the International Standards Organization as
may be appropriate, leading to improved quality standards of heavy fuels, and
actively support this work aimed at reducing marine and atmospheric pollution’.

318 Tan (2006) p. 156 and Svensson (2011) p. 28.

*1” MEPC 26/22. See also MEPC 26/INF.30.

520 Tan (2006) p. 156.

2L MEPC 26/25 at para 24.3.
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Already here, it can be noted that the question of air pollution from
ships in the MEPC was considered in the context of fuel oil quality, a
topic that had previously been brought up in the MEPC in connection
to a review of discharge requirements in MARPOL Annex I in the
mid-1980s.°** In addition, work done in HELCOM in 1988 pointed in
the same direction in the sense that ‘standards of marine fuels’ were
noted as an important area of cooperation.’*

During an MEPC session in 1989, different possibilities to reduce air
pollution from ships were proposed, inter alia in submissions from
Norway and the Baltic Sea States. It was decided that the best solution
was to reduce the sulphur content in fuels rather than using on-board
abatement technology, among other things because the latter
alternative was considered to be too complex, and too costly in small-
scale applications at the time, and moreover because it caused disposal
problems.”® It was furthermore agreed that SO, emissions were
central to consider in association with environmental problems caused
by fuel oil quality.”” During the coming years, various views
regarding air pollution from ships would be presented and debated
back and forth. Notably, questions about shipping’s contribution to air
pollution and in particular SO emissions were debated. Furthermore,
the necessity of regulating air pollution, financial implications, cost-
effectiveness and the scope of application of air pollution regulation
was debated. In the below, only some key events leading up to the
adoption of the original MARPOL 73/78 Annex VI 1997 will be
commented.”*

322 1MO (1998) p. 25.

33 The 1988 Declaration on the Protection of the Marine Environment of the Baltic
Sea. Particularly, it was stated in the declaration that the HELCOM parties declared
their firm determination to "COOPERATE within appropriate international bodies to
promote the development of environmentally sound standards of marine fuels’. This
declaration was subsequently submitted to the MEPC in MEPC 26/INF.19.

32 Svensson (2011) p. 28.

525 Svensson (2011) p. 28 and Tan (2006) p. 156.

2 MARPOL 73/78 Annex VI 1997, as annexed to the MARPOL 73/78 1997
Protocol. For a more detailed account of events during this period in the MEPC and
the related preparatory documents, see Svensson (2011) pp. 29-52.
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In 1991, a unanimous IMO Assembly adopted Resolution A.719(17)
on the prevention of air pollution from ships. At this point in time, the
work regarding air pollution from ships had shifted to cover all
aspects of air pollution and did thus not only limit itself to the
question of SO, emissions. As the resolution stated, the Assembly
recognized:

‘the urgent necessity of establishment of a policy on prevention of air
pollution from ships, and development of reduction objectives and
measures to achieve the objectives for control of emissions of all the
elements of air pollution including ozone-depleting CFCs and halons,
exhaust gases resulting from harmful fuel components and
incineration and combustion processes, and volatile organic
compounds”*?’

It may be noted that the resolution made clear reference to instruments
regulating air pollution from terrestrial sources like the Montreal
Protocol on Substances that Deplete the Ozone Layer as well as the
LRTAP Convention and its protocols.”® In the process of drafting air
pollution regulation for ships, these instruments would later remain
relevant as inspiration and a backdrop.” Moreover, the resolution
stated that the best way of achieving the objective of preventing air
pollution from ships would be to establish a new annex to MARPOL
73/78. This annex would ‘provide rules for restriction and control of

527 preamble of Res. A.719(17), emphasis added.

528 preamble of Res. A.719(17).

529 Indeed, later on, representatives from the executive body of LRTAP would
participate in discussions about the importance of the air pollution annex to MARPOL
73/78, Svensson (2011) p. 46 with further references to MEPC documents. It is also
noteworthy here that other instruments in the more general setting of environmental
protection influenced and strengthened the development of the new annex on air
pollution. This is the case for the 1992 Rio Declaration, and its accompanying Agenda
21. *The precautionary approach’ as reflected in Principle 15 of the Rio Declaration,
and in Chapter 17 of Agenda 21, was explicitly referred to in a dedicated MEPC
resolution adopted in 1995. This acknowledgement of ’the precautionary approach’
probably had a certain positive influence on MEPC negotiations in the sense of taking
action despite remaining scientific uncertainty surrounding air pollution from ships,
Res. MEPC.67(37). See also Svensson (2011) p. 38 and the reference to Principle 15
of the Rio Declaration in the Preamble of MARPOL 73/78 1997 Protocol.

146



emission of harmful substances from ships into the atmosphere’.”’

Regarding SO, emissions, the Assembly requested the MEPC in co-
operation with the Maritime Safety Committee to:

‘establish fuel oil quality requirements with regard to environmental
aspects and to reduce the sulphur content’>*

Additionally, some interim measures were decided for regarding air
pollution from ships. Governments were urged ‘to take the necessary
steps, without waiting for the development of international
regulations, to implement ... measures for prevention of air pollution
from ships’>*, inter alia by prohibiting the addition of chemical
wastes to bunker fuel oil by 1 January 1992, and by reducing SO, and
NOy emissions in exhaust gases.”

Six years after the adoption of resolution A.719(17), a new annex to
MARPOL 73/78 was ready for adoption. It had been decided that it
should be adopted as a protocol to MARPOL 73/78, which included
the new Annex VI: MARPOL 73/78 Annex VI 1997. A conference,
the Third Conference on Marine Pollution, was held in 1997 for the
purpose of adopting the new protocol and accompanying annex.”
The results, which where the product of lengthy discussions and tough
negotiations in the MEPC inter alia ended up with the regulation of
SO, emissions from ships via a combination of a global cap and a
‘special areas solution’. A global cap was set at 4,5% sulphur content
for any fuel oil used on board ships. The special areas at the time only
included sulphur emission control areas (SECAs), in which there was
a maximum allowed limit of 1,5% sulphur content in fuel oil used on
board ships.”” The requirements of SECAs could however also be

539 preamble of Res. A.719(17).

331 Res. A.719(17) Preamble and para. 1(e).

332 Res. A.719(17) para. 2.(c)

533 Res. A.719(17) para. 2.(c)

34 The conference was formally known as Conference of the Parties to the
International Convention for the Prevention of Pollution from Ships, as modified by
the Protocol of 1978 relating thereto, MP/CONF.3.

335 Reg. 14(1) and 14(4)(a)-(c) of MARPOL 73/78 Annex VI 1997. The annex did not
contain a definition of ‘fuel oil’, but did however contain the expressions ‘fuel oil
used on board ships’ (Reg. 14(1)) and ‘fuel oil for combustion purposes ... used on
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fulfilled by use of an exhaust gas cleaning system with a specified
total emission limit of sulphur oxides from ships of 6.0 g SOx/kWh or
less, or by application of another technological method for emission
reduction that could achieve an equivalent result of the exhaust gas
cleaning system.”*

The outcome of the negotiations, even though unanimously adopted,
was a disappointment for many States with environmental ambitions.
Even though the world average of sulphur in bunker fuel was
estimated to lie around 2,8-3,5% at the time, a lower cap than the
compromise of 4,5% sulphur content in fuel had been impossible to
reach agreement about, mainly because of strong objections from the
oil industry and oil producing and refining States.” Thus, the 4,5%
sulphur cap did not get a function to actually limit and at the same
time lower the world average of bunker fuel sulphur content. This
consequence made many States regard the limit as practically
meaningless.™ Another point of dissatisfaction for some States was
that the North Sea had not been designated as a SECA at the
conference,” something that would however later become a reality.>*’

board ships’ (Reg. 18(1)). At the time of adoption in 1997, only one SO Emission
Control Area, SECA, was listed in Annex VI: the Baltic Sea area, Reg. 14(3)(a) of
MARPOL 73/78 Annex VI 1997.

336 Reg. 14(4) of MARPOL 73/78 Annex VI 1997.

337 Tan (2006) pp. 159-160. As Tan notes, the oil industry was reluctant to let go of
the fuel market linked to shipping as this was one of the few remaining markets for
HFO. This makes sense, since as described supra Chapter 3 Section 3.1.4., many
(European) States had started their work to limit the use of high sulphur oil grades on
land since the end of the 1980s and onwards. See also Okamura (1995) p. 193 noting
that ‘During the entire development of the new Annex, IMO has been confronted with
astronomical figures for the cost implications to the oil industry’.

53 Tan (2006) pp. 160-161. In this context, it may also be noted that the original
discussions in the MEPC surrounding a global cap did in fact not revolve around a
global cap having this kind of limiting function so as to lower average sulphur
content. On the contrary, the global cap was introduced in the discussions because
there was a fear that the sulphur content in marine fuels could increase even further
with time, Svensson (2011) p. 36.

33 Svensson (2011) p. 52.

0 See further infia Section 4.1.3.1.
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On a more positive note, connected to marine environmental
regulation in a broader perspective, the adoption of MARPOL 73/78
Annex VI in 1997 marked a new phase in IMO’s regulation of ship
source pollution. As it has been noted, prior to this time, IMO’s focus
had been on more visible sources of pollution like for instance oil, as
opposed to the diffuse kind of pollution represented by SO, emissions
to the air.>*' Even though the results of MARPOL 73/78 Annex VI
1997 may be regarded as weak, the early regulation of diffuse
emission sources from ships must therefore also be seen against the
background that the ‘harmful long-term effects of ships’ exhaust gases
were not so immediately visible [as e.g. oil spills] and were not, at that
point in time fully understood’.”**

Moreover, even though criticism of apparent weaknesses could be
raised against the new annex, some kind of platform for regulating of
air pollution from ships was now all the same in place. This platform
had the possibility to evolve into something stricter, which would also
eventually happen. Two out of totally eight resolutions adopted at the
Third Conference on Marine Pollution are specifically important to
mention in this context. Resolution 1, that laid down a date for review
of Annex VI if the conditions for entry into force had not been met by
the 31 December 2002,°* and Resolution 4 that invited the MEPC ‘in
co-operation with interested organizations, to develop guidelines for
monitoring the world-wide average sulphur content of residual fuel oil
supplied for use on board ships’.>* Finally, in relation to possible
developments of Annex VI, an important legal point regarding the
inclusion of the annex to MARPOL 73/78 was that the annex could
later be changed with the so-called tacit acceptance procedure,
allowing for quicker changes of the requirements within the annex.>*

3 Balkin (2009) pp. 63-64.

%2 Balkin (2009) p. 64.

33 Conference Resolution 1 in MP/CONF. 3/34.

3 Conference Resolution 4 in MP/CONF. 3/34.

4 According to Art. 16(2)(f)(iii) of MARPOL 73/78, an amendment to an annex can
be performed with the tacit acceptance procedure. A specific date is then set for entry
into force of the amendments, unless before that date an agreed number of States
parties object to the amendments.
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4.1.2 The Regulation of SOy Emissions from Marine
Sources Until 1999 — A European Perspective

Just like air pollution from marine sources must be considered in the
general context of the regulation of air pollution from terrestrial
sources, European efforts to regulate air pollution from marine
sources must be regarded in an international context, namely the
context of IMO as an international forum for the regulation of various
activities at sea. More specifically, the following part describing the
historical development of European marine environmental regulation
must be seen against the background of an interplay and balance
between EU regulatory interests and the international regulatory
interests expressed and negotiated at the highest international scale at
IMO. Before delving into the specifics of regulating SO, emissions
from marine sources in Europe, a background with some comments
about the history of European marine environmental protection in
general will however initially be given.”*

The ambition to protect and preserve the marine environment has been
present ever since the then European Community adopted its first
environmental priority policy plan in the form of the 1* Environment
Action Programme (EAP).” Despite a historically present political
will to protect the marine environment, its regulation on the European
level has all the same been described as ‘limited, fragmented and
indirect’.>® In general, marine environmental protection has

historically had a rather weak position in EU law and policy, covering

36 Only the main traits will be discussed in this study. For a more thorough
description of marine environmental protection and its history in the EU, see Frank
(2007) pp. 77-106. See also Ringbom (2008) pp. 31-51, the latter source commenting
specifically on EU maritime safety regulation, but which all the same also contains
reflections that are relevant for the EU’s regulation of marine environmental
protection.

ST 15" EAP (1973), where it is inter alia stated that *Of all the different forms of
pollution, marine pollution constitutes now, and to an even greater extent in the long
term, one of the most dangerous, because of the effects it has on the fundamental
biological and ecological balances governing life on our planet’. See also Jans,
Vedder (2012) pp. 339-341 for some short comments about the first six environmental
action programmes.

38 Frank (2007) p. 77.
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European seas more or less with a sector-by-sector approach that has
created a patchwork of regulation. Instead of creating its own
regulation, the European Union has relied on the international ocean
regime and multilateral cooperation within this regime as the most
effective way of working with oceans issues, mainly via instruments
such as the 1982 United Nations Convention on the Law of the Sea,
the LOSC, Agenda 21 (Chapter 17), and regional seas agreements.”*

Several explanations for this situation can be found. One obvious
reason for fragmented regulation is the cross-sectoral nature of marine
issues. For example, ocean preservation concerns both areas such as
water policy, fishing and transport.” It has therefore been noted that
the most direct and concrete action to protect and preserve the marine
environment in the EU has actually ‘been taken within areas outside
the environmental policy, such as transport and fisheries, and, to a
certain extent, the internal market and agriculture’.”' Another reason
that generally applies to the history of ocean preservation and remains
relevant to this day is the lack of reliable data and considerable
knowledge gaps about the marine environment compared to available
knowledge about the terrestrial environment.”® Moreover, several
other reasons at the EU-level of ‘legal, political and institutional
nature have for a long time prevented the establishment of a
comprehensive marine environmental policy and the necessary

legislation’.>”

¥ Frank (2007) pp. 84 and 105.

5% Fyrthermore, as noted in Frank (2007) pp. 79-80, the common water policy has
historically focused on the status of freshwaters.

31 Frank (2007) p. 80. As Ringbom notes, especially in early days of the European
Community, economic co-operation, and not environmental issues, took centre stage
in EC policy and regulation, see Ringbom (2008) p. 31.

552 rank (2007) p. 80.

553 Frank (2007) p. 80. Frank infer alia mentions the shared responsibility for oceans
and seas by several Directorates-General (DGs), economic interests and sovereignty
of EU Member States, potential competitive disadvantages of EU unilateral regulation
compared to global regulation, and questions of subsidiarity and proportionality as
limiting factors for EU marine environmental protection, see same source pp. 81-85.
On a related note, regarding maritime safety, which presumably also bears relevance
for marine environmental protection, Ringbom additionally explains potential legal
conflicts between the creation of unilateral EU regulation applying irrespective of flag
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To this end, it is therefore no surprise that regulation of air pollution
from marine sources in the EU is historically first encountered in
regulation that was not specifically created to protect the marine
environment, but in regulation that was created primarily with regard
to air pollution from terrestrial sources. Here, the early regulation of
certain liquid fuels (originally only gas oils) from terrestrial emission
sources, which was commented on in detail above, must be
recalled.”™ Based on arguments for ‘the establishment and functioning
of the common market’ and ‘public health and the environment’
already Dir. 75/716/EEC stated that ‘the sulphur content of gas oils
must be progressively and significantly reduced at Community
level’.™ However, this early directive from 1975 did not apply to gas
oils used in shipping.”

Furthermore, its successor directive, Dir. 93/12/EEC, although also
having an ambition ‘to reduce progressively the sulphur content of gas
oil used for self-propelling vehicles, including aircraft and vessels’,”’
however excluded the use of gas oils ‘contained in the fuel tanks of
vessels, aircraft or motor vehicles crossing a frontier between a third
country and a Member State’.”® Simultaneously, Dir. 93/12/EEC

nevertheless requested that the Commission submitted a proposal

and the pacta tertiis nec nocent nec prosunt rule of international law by which ’an
agreement creates neither rights nor obligations for third parties’. The pacta tertiis
rule as a point of departure in international law is not automatically set aside because
a group of states (i.e. EU Member States) decide to create rules that apply to a
specific area irrespective of flag, Ringbom (2008) pp. 3-4. Moreover, Ringbom
further points out that certain aspects relating to the nature of applicability and
enforcement of regulation within the EU framework has made individual EU Member
States reluctant to take the risk of indirectly enforcing international conventions via a
harsher and more powerful EU enforcement framework against themselves. This
situation could well become a reality if the union would have been party to a certain
IMO convention that would then be implemented in EU law instead of at the
individual Member State level, see same source pp. 7-14.

5% Supra Chapter 3 Section 3.1.4.

> Preamble of Dir. 75/716/EEC.

356 Art. 1(2.) of Dir. 75/716/EEC.

557 Preamble of Dir. 93/12/EEC, emphasis added. It can be underlined that at this
point in time, the Community was a contracting party to the 1979 LRTAP Convention
via Decision 81/462/EEC.

558 Art. 1 (2.) of Dir. 93/12/EEC.
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prescribing inter alia lower limits for the sulphur content in gas oil the
1 October 1999 at latest.”™ As was explained in detail above, in the
setting of the regulation of air pollution from terrestrial sources,®
with the advent of such policy documents as the 5" EAP and the 1997
Community strategy to combat acidification, an increasing focus was
put on air pollution abatement in the EU. For instance, in the 1997
Community strategy to combat acidification, measures that concerned
ships were inter alia proposed. A revision of Dir. 93/12/EEC was
discussed and concerning marine fuels, special limits for the Baltic
Sea and the North Sea of 1,5% sulphur were also discussed.”'

With the introduction of Dir. 1999/32/EC new limits were set for gas
oils and marine gas oils used in EU territory, the latter however with
some limitations. As from July 2000 the sulphur content in gas oils,
including marine gas oils, could not exceed 0,20 % sulphur by mass,
and by the 1 January 2008 a limit of 0,10% sulphur would apply.*®
For marine gas oils, this however excluded oils ‘used by ships
crossing a frontier between a third country and a Member State’.”®
Additionally, as previously stated,”® limits were set for the first time
for HFO, the main requirement being a 1,00% limit by mass as from 1
January 2003.”® Nevertheless, this limit for heavy fuel oil did still not
apply to ships.”*

Of course, the actual effect of only limiting the sulphur content in gas
oils when used for marine purposes could be discussed. This, since the
extent of HFO use was considerable at the time, and limiting only gas
oils would probably not make any major difference for SO, emissions
from seagoing vessels.” On the other hand, it was still a

5% Art. 2 (2.) para. 2 of Dir. 93/12/EEC.

39 Supra Chapter 3 Section 3.1.5.

81 COM(97) 88 final pp. 13-14 and 15-16. See also pp. 19-20 same source.

> Art. 4 of Dir. 1999/32/EC.

63 Art. 1(2.)(a) of Dir. 1999/32/EC.

% Supra Chapter 3 Section 3.1.5.

> Art. 3 of Dir. 1999/32/EC.

366 Art. 1(2.)(a) and Art. 2(3) of Dir. 1999/32/EC.

7 In a later amendment proposal of Dir. 1999/32/EC from 2002, which will be
commented on in Section 4.1.3.1 immediately below, the EU Commission, after
consultations with industry, concluded that the most widely used type of marine fuel
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breakthrough that the sulphur content of HFO was now regulated,
even if only from terrestrial pollution sources. Moreover, the directive
made open reference to IMO discussions regarding the limitation of
the sulphur content in fuels for ships, and it also expressed the
Community’s determination to advocate more effective protection of
areas sensitive to SOy emissions and the reduction of sulphur in
bunker fuels in forthcoming negotiations at IMO.>®®

4.1.3 International and European Regulation of SOy
Emissions from Marine Sources 1999-2017°%

4.1.3.1 The Years After Adoption of the MARPOL 73/78 1997
Protocol

Following the adoption of the original MARPOL 73/78 1997
Protocol, and its Annex VI, the next important step was to achieve an
entry into force. The protocol was subject to the conditions that after
signature and ratification it should:

“enter into force twelve months after the date on which not less than
fifteen States, the combined merchant fleet of which constitute not
less than 50 per cent of the gross tonnage of the world’s merchant
shipping, have become Parties to it in accordance with article 5 of the
present Protocol.”*”

Nevertheless, the process towards entry into force of the 1997
Protocol proceeded slowly.””! As may be recalled, one of the

was heavy fuel oil, and that the limits for marine gas oils were effective for inland
waterway vessels, but had an effect that was less clear when it came to seagoing
vessels, p. 6 of COM(2002) 595 final Volume II.

368 preamble (21) of Dir. 1999/32/EC.

% Attentive readers might have noticed that the last section about the international
regulation SO, emissions from marine sources, Section 4.1.1, ended chronologically
in 1997, when the original MARPOL 73/78 Annex VI 1997 had been adopted.
Therefore, the period between 1997-1999 on the international scale is also briefly
commented on in the beginning of the present section.

570 Art. 6 of MARPOL 73/78 1997 Protocol. See also Art. 5 of the same protocol.

' The slowness of the process could be explained by at least two factors. As
proposed by Birnie ef al. one factor could be the general trend of flagging out to open
registries which has with time made the ’50% of world tonnage’ requirement
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resolutions from the Third Conference on Marine Pollution, where the
MARPOL 1997 Protocol was drafted, regarded measures in case of a
slow entry into force,”’” and in November 2001 the IMO Assembly
adopted a resolution to speed up the process.”’” The resolution on
entry into force of Annex VI among other things urged governments
to ratify the 1997 Protocol at ‘the earliest possible opportunity’.’”* On
the 18 May 2004, the number of States and tonnage requirement was
finally met when Samoa acceded to Annex VI. In accordance with the
normal procedure, it would thus enter into force twelve months later,
on 19 May 2005.°”

A process that occurred simultaneously during the years towards the
entry into force of the MARPOL 73/78 1997 Protocol was that the
first monitoring of the worldwide average sulphur content in residual
fuels oils was initiated. The development of sulphur monitoring
guidelines had been planned since the Third Conference on Marine
Pollution as stipulated by Resolution 4,”° and in July 1999
‘Guidelines for Monitoring the World-Wide Average Sulphur Content
of Residual Fuel Oils Supplied for use on Board Ships’ was adopted
in an MEPC Resolution.””” The monitoring would be performed by
measurement and calculation of fuel sulphur content as yearly and
three-year rolling averages. Once three years had passed, a reference
value for monitoring would be set.”™ If a rolling average would then
exceed the established reference value by a number equal to or greater
than 0,2%, the MEPC should

‘consider the need for further measures to reduce SO, emissions from
ships, so as to decide whether it should be considered a high priority

increasingly difficult to achieve, Birnie et al. (2009) pp. 403-404. Another factor
specifically connected to the aftermath of the negotiations of the MARPOL 73/78
1997 Protocol was the disappointment and difficulty to accept the 4,5% sulphur cap
for many States with higher environmental ambitions, Tan (2006) pp. 160-161.

2 Supra Section 4.1.1.2.

3 Res. A.929(22).

S Res. A.929(22) p. 2.

75 MEPC 52/24 p. 22.

576 Conference Resolution 4 in MP/CONF. 3/34 and supra Section 4.1.1.2.

577 Res. MEPC.82(43).

578 Paras. 4 and 5 of Res. MEPC.82(43).
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item for the Committee. MEPC shall continually review this excess
value, (now 0.2%) once the reference value has been set’*”

The first ever three-year rolling average was established in 2002 for
the period 1999-2001 and was calculated at 2,7% sulphur content in
fuel.”™® A second three-year rolling average was established in 2003
and was estimated to be 2,67% sulphur content in fuel.”®'

As regards the EU and the North Sea States, during the time until the
entry into force of MARPOL 73/78 Annex VI 1997, initiatives
surrounding air pollution from ships continued, some with ambitions
that were already looking ahead of the results of negotiating the 1997
Protocol. Here, it has to be recalled that the EU States, and especially
the North Sea States, had partly been disappointed with the final
results of negotiating MARPOL 73/78 Annex VI 1997, since the
North Sea and the English Channel had not been included as a SECA
in the final version of the 1997 Protocol. Furthermore, the earlier
mentioned EU 1997 Community strategy to combat acidification had
supported higher environmental ambitions with economic arguments,
especially when it came to the support of SECAs in the Baltic Sea and
the North Sea and English Channel.”*

The increasing attention to air pollution from ships raised on the
European level took many shapes, and in 2002 the EU Commission
presented ‘A European Union strategy to reduce atmospheric
emissions from seagoing ships’>®, and ‘Proposal for a Directive of the
European Parliament and of the Council amending Directive
1999/32/EC as regards the sulphur content of marine fuels’.”® The
Union strategy to reduce atmospheric emissions from ships was
clearly linked to what was going on in the general setting of air
pollution regulation in the EU, as witnessed by open references to
recently adopted directives targeting inter alia SO, and NOy

57 Para. 6 of Res. MEPC.82(43).

8% MEPC 48/INF 4 p. 2.

381 MEPC 49/4/1 p. 2.

382 Supra Chapter 3 Section 3.1.5. See also COM(97) 88 final pp. 15-16 and 36.
58 COM(2002) 595 final Volume L.

8 COM(2002) 595 final Volume IL.
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emissions. The directives mentioned in the strategy were: the directive
regarding national emission ceilings for certain atmospheric
pollutants, emissions of certain pollutants into the air from large
combustion plants, air pollution by emissions from motor vehicles,
and the EU sulphur directive from 1999.°® As the strategy initially
stated:

‘For a number of pollutants, ships’ emissions in EU sea areas are now
relatively high, compared to land-based emission sources where
action has already been taken, so ships now offer more scope for
emissions reduction’*

The main objective of the strategy was ‘to deal with the effect of the
emissions on the land [sic!], and on global aspects (climate change
and depletion of the ozone layer)”®’ from seagoing ships. Under the
heading of ‘The Way Forward’ some of the goals were among other
things to:

‘To reduce ships’ emissions of SO2 where they contribute to
exceedances of critical loads for acidification, and where they affect
local air quality...[and]...To reduce ships’ emissions of primary
particles where they affect local air quality’™

Moreover, the Commission expressed its ambition to continue
working at IMO with common EU positions to achieve further
reductions for emissions to air from ships and also recommended EU
Member States to ratify MARPOL 73/78 Annex VI 1997 as soon as
possible.”™ As mentioned earlier, the European Union strategy to
reduce atmospheric emissions from seagoing ships was accompanied
by a proposal for a new sulphur directive with the aim to ‘deliver
significant reductions in ship emissions’ contribution to acidification

and problems of local air quality’.® Reductions in the maximum

85 COM(2002) 595 final Volume I, p. 2. See also supra Chapter 3 Sections 3.1.4-
3.1.5.

38 COM(2002) 595 final Volume I, p. 2.

87 COM(2002) 595 final Volume I, p.3.

388 See COM(2002) 595 final Volume I, p. 16.

3% COM(2002) 595 final Volume I, p. 16.

30 COM(2002) 595 final Volume I, p. 17.
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sulphur content for all marine fuels, including HFO, were discussed in
this proposal for amending Dir. 1999/32/EC.”*" Dir. 1999/32/EC was
also to be aligned with MARPOL 73/78 Annex VI 1997, by setting a
maximum of 1,5% sulphur limit in sulphur emission control areas. At
the time, these areas covered the Baltic Sea, the North Sea, and the
English Channel, the latter two being areas that had been approved in
2000 with a view for future adoption when MARPOL 73/78 Annex
VI 1997 had entered into force.”” Furthermore, a 1,5% sulphur limit
in fuels for passenger ships of all flags on regular services to or from
any Community port was proposed from 1 July 2007.” Other more
stringent reduction measures for sulphur were also discussed on the
way to adopting the final version of the directive, but it ended up in a
compromise proposal, although foreseeing yet further reviews of
sulphur limits in 2008.”*

The amendment directive to Dir. 1999/32/EC in its final form, Dir.
2005/33/EC, principally introduced parallel requirements in the EU
for those limits already applying according to MARPOL 73/78 Annex
VI. It did so with motivations that had been brought forward in the
strategy to reduce atmospheric emissions from seagoing ships, such as
harm to human health, damage to the environment, but also as a way
to comply with and complement the NEC Directive, Dir. 2001/81/EC,
which did not cover emissions from international maritime traffic.””
Dir. 2005/33/EC stressed the importance of finding international
solutions to the problems with SOy emissions from marine sources
within IMO. At the same time, it stated that the changes in the
amendment directive should only be regarded as a first step in an
ongoing process to reduce emissions from marine sources, a process

1 COM(2002) 595 final Volume I p. 6.

32 COM(2002) 595 final Volume II p. 5 and proposed amendments in Art. 4a 1., p.
23 same document. See also para. 11.29.6 of MEPC 44/20 and Annex 5 of the same
document.

33 COM(2002) 595 final Volume II p. 16 and proposed amendments in Art. 4a 2., p.
23.

3 The stringent measures included an extension of ‘the 1.5-per-cent sulphur limit to
cover all EU sea areas, and to establish a second phase lowering of the sulphur limit
to 0.5 per cent’, Acid News No. 2 (2005) p. 7.

%5 preamble (4)-(6) of Dir. 2005/33/EC and Art. 2 of Dir. 2001/81/EC.
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which would be reinforced by EU Member States’ positions in IMO
negotiations to achieve even further reductions in view of a coming
revision of MARPOL 73/78 Annex VI 1997.>

Getting to the actual requirements of the amendment directive, these
were now set so as to be aligned with the maximum 1,5% sulphur
content limit for all marine fuels in SECAs according to MARPOL
73/78 Annex VI 1997, applying to ships of all flags.””’ However, a
difference in the directive was that it included an early
implementation of the North Sea SECA if the designation, entry into
force and the following period before the effective date of the SECA
according to MARPOL 73/78 Annex VI 1997 would pass a certain
date.””® Furthermore, Dir. 2005/33/EC introduced a maximum sulphur
limit of 1,5% for passenger ships of all flags operating on regular
services to or from a community port.”” This sulphur limit applied to
all marine fuels in EU Member States’ ‘territorial seas, exclusive
economic zones and pollution control zones’ irrespective of if the
passenger ships would operate in a SECA, and additionally, with
effect from the date of application of the directive, 11 August 2006.°”
This ship class specific requirement applying even outside SECAs had
no equivalent in MARPOL 73/78 Annex VI 1997.%"'

In addition, the directive introduced a new 0,1% maximum sulphur ‘at
berth’ requirement for fuels used by ships at berth in EU ports from 1

3% preamble (11), (14)-(15) of Dir. 2005/33/EC. See also Art. 7 regarding a planned
review in 2008 of the same directive. Here it is inter alia stated that 'The Commission
shall give particular consideration to proposals for: (a) the designation of additional
SOx Emission Control Areas; (b) the reduction of sulphur limits for marine fuel used
in SOx Emission Control Areas possibly down to 0,5 %’ .

7 Art. 4a of Dir. 2005/33/EC and Art. 1 of MARPOL 73/78 Annex VI 1997.

3% Art. 4a 2.(b) of Dir. 2005/33/EC. As it later turned out, the North Sea SECA
became applicable the 11 August 2007 according to Dir. 2005/33/EC in Europe while
the international designation according to MARPOL 73/78 Annex VI 1997 made the
area applicable on 22 November 2007. See also Ringbom (2008) pp. 427-430 for
some comments about the motivations and legality of this measure in relation to the
LOSC.

% Art. 4a 4. of Dir. 2005/33/EC.

%% Art. 4a 4. of Dir. 2005/33/EC.

! For some comments about the motivations and legality of this measure in relation
to the LOSC and MARPOL 73/78 Annex VI 1997, see Ringbom (2008) pp. 430-438.
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January 2010.° Neither this requirement had an equivalent in
MARPOL 73/78 Annex VI 1997. As regards marine distillate fuels,
that had already been regulated to some extent in the earlier Dir.
1999/32/EC, the sulphur limits for marine gas oils and marine diesel
oils placed on the EU market were now set at 0,1 % from 1 January
2010 (marine gas oils) and 1,5 % from 11 August 2006 (marine diesel
0ils).*” Finally, like in the case of MARPOL 73/78 Annex VI 1997,
the changes to Dir. 1999/32/EC via Dir. 2005/33/EC also allowed for
alternative or equivalent ways of complying with the requirements. In
the EC directive, equivalents were permissible in the form of an
approved emission abatement technology achieving emission
reductions ‘at least equivalent to those which would be achieved
through the limits on sulphur in fuel specified”.®™

As regards the EU requirements going further than MARPOL 73/78
Annex VI 1997, it can be recalled that the EU was not, and is still not
a party to MARPOL 73/78, although many EU Member States are
parties to the convention as individual contracting parties. This has
caused some discussion about the tensions between regulations at the
EU scale going further than international law in the form of
MARPOL 73/78 Annex VI 1997. As to yet, the legal challenges have
stopped at a preliminary ruling from the ECJ where inter alia the
question of the validity of the ‘passenger ship rule’ in the light of
MARPOL 73/78 Annex VI 1997 was brought up. However, the Court
held that although there are indeed situations where Member State
participation in international agreements will have ‘consequences for
the interpretation of European Union law, in particular the provisions
of secondary law which fall within the field of application of such an
agreement’,’” the Court also held that ‘To interpret the provisions of
secondary law in the light of an obligation imposed by an
international agreement which does not bind all the Member States

502 Art. 4b of Dir. 2005/33/EC.

%3 Art. 4b 3. and 4a 7. of Dir. 2005/33/EC.

0% Art. 4c¢ 1. and 4. of Dir. 2005/33/EC.

895 para. 45 in Request for a preliminary ruling Mattia Manzi, Compagnia Naviera
Orchestra v Capitaneria di Porto di Genova (Case C-537/11). See also Case
C-308/06 Intertanko and Others paras. 47 and 57.
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would amount to extending the scope of that obligation to those
Member States which are not contracting parties to such an
agreement’.®”® Thus, the challenges to the EU implementation of
MARPOL 73/78 Annex VI 1997 for going further than international
law did not hinder the regulation of SOy emissions from marine

sources in this case.

4.1.3.2 The Years of Revision of MARPOL 73/78 Annex VI
1997 Until the Adoption of the Revised MARPOL 73/78
Annex VI 2008

Returning again to events at the international scale, during the years
since the adoption of the MARPOL 73/78 1997 Protocol, several
developments had taken place. As already mentioned, a new SECA
comprising the North Sea and the English Channel had been approved
in 2000 with a view to future adoption at IMO. Furthermore, different
proposals to amend MARPOL 73/78 Annex VI 1997 had been
submitted to the MEPC since 1997.°” At MEPC 52 in October 2004,
the Committee had invited parties to submit proposed amendments to
MARPOL 73/78 Annex VI 1997 and the NO, Technical Code for
consideration at the coming MEPC 53 in July 2005.°® Only a couple
of months after the entry into force of the original Annex VI in May
2005, arguments for a revision of the very same annex had really
started to accumulate. These arguments were connected both to SOy
and NOy emissions, since these two pollutants were discussed together
in the setting of air pollution control.

At MEPC 53, the revision discussions reached a critical point. There
were now several arguments for an update of MARPOL 73/78 Annex
VI 1997. Already at the adoption of the MARPOL 73/78 1997
Protocol, one of the accompanying conference resolutions concerned a
planned review of NO, limits at a minimum of five-year intervals after

89 para. 47 in Request for a preliminary ruling Mattia Manzi, Compagnia Naviera
Orchestra v Capitaneria di Porto di Genova (Case C-537/11), emphasis added.

607 E.g. Friends of the Earth International’s (FOEI’s) proposal MEPC 47/4/4. See also
FOEI’s MEPC 52/4/4 and the proposal of the Islamic Republic of Iran MEPC 52/4/12
both commented on in paras. 4.21-4.24 of MEPC 52/24.

% Para. 4.23 of MEPC 52/24.
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the entry into force of the protocol.*”” Moreover, new scientific results
about the worsening contribution and effects of air pollution from
ships were now also available.®’’ Additionally, over 70 proposals of
unified interpretations regarding the implementation of Annex VI had
been submitted to the MEPC, suggesting that there were serious
practical problems with the application of the annex on board ships.®"
In a joint submission to the MEPC by several countries, it was
moreover noted that the regulation of air emissions from terrestrial
sources had become stricter since 1997 as regards engines and fuel
quality, and that the contribution of ship emissions to air quality
problems was on the increase. This, combined with the fact that
engine manufacturers had been able to comply with the MARPOL
73/78 Annex VI 1997 NO, requirements already in the year 2000, and
that technological developments in emission reductions had
continued, were all concrete arguments to begin a revision of the

annex.m

Consequently, it was proposed that the MEPC should initiate ‘a
process to investigate how Annex VI could be updated to better
respond to the present and future environmental challenges and
technology developments’.> The MEPC decided that a general
review of MARPOL 73/78 Annex VI 1997 and the NO, Technical
Code should be initiated with an estimated duration of two or three
years. For reasons of an already considerable workload of the MEPC,
the revision task was delegated to the IMO Sub-Committee on Bulk
Liquids and Gases with a target date for completion in 2007.°"*

The coming years of revision were marked by intense debates and a
large number of submitted documents. Only the main arguments from
the MEPC and BLG sessions leading up to the revised MARPOL

69 Conference Resolution 3 in MP/CONF. 3/34.

810°F o Corbett, Fischbeck (1997), Corbett et al. (1999), Corbett, Koehler (2003).
' Para. 4.46. of MEPC 53/24.

812 MEPC 53/4/4 p. 2.

813 MEPC 53/4/4 p. 3.

54 Para. 4.50. of MEPC 53/24.
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73/78 Annex VI 2008 will be commented here.’” Some central
questions discussed back and forth were among other things: should
the sulphur content limits be lowered even further? Should the limits
be lowered both globally and in SECAs? Should additional SECAs be
designated? What about fuel availability and refinery capacity to
produce lower sulphur fuels? Could exhaust gas cleaning be an
alternative to emission reductions? What about environmental
benefits, cost-effectiveness of reductions and potential modal back
shifts to land-based transports?

With discussions and issues still unresolved in July 2007, the
establishment of an ‘Informal Cross Government/Industry Scientific
Group of Experts’ was proposed and accepted. This group would
make a study ‘to evaluate the effects of the different fuel options
proposed under the revision of MARPOL Annex VI ... [and] gather
and present facts and data that will facilitate the Committee’s
decision-making process’.’’® The group of experts would be
composed of experts serving in their personal capacity, and would be
chosen by Member Governments and industry and environmental
organizations. Importantly, influential and concerned industries such
as the petroleum industry would be represented and offer its expertise
in the group.®"’

The group of experts delivered comments considering such topics as
emissions and fuel markets, impacts for the shipping and petroleum
industry and health and environmental impacts.®"® New scientific
reports on ship emissions supporting the revision of Annex VI were
also submitted inter alia by the European Commission and later on by
FOEL®” The study submitted by FOEI was an important study by
Corbett et al. that had estimated approximately 60,000 premature
deaths per year globally due to PM air pollution from oceangoing

815 For a more detailed review of the arguments and documents during this period, see
Svensson (2011) pp. 57-77.

816 MEPC 56/4/15 p. 2.

17 MEPC 56/4/15 p. 3. and ANNEX.

818 MEPC 57/4. See also BLG 12/INF.10 and BLG 12/INF.11. For some specific
comments about the reports, see Svensson (2011) p. 66-69.

819 E g the list in MEPC 56/INF.13 and FOEI submission BLG 12/6/9.
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ships.®® This study was later also followed up by another significant

study by Corbett ef al. regarding ‘Avoided global premature mortality
resulting from reduction of sulphur in marine fuel’, also submitted to
the MEPC by FOEL®!

In October 2008, a Revised MARPOL 73/78 Annex VI 2008 was
finally unanimously adopted at MEPC 58 via a resolution.”* Some
principal actors driving the revision of Annex VI forward had been
the US and the EU Commission together with coordinated EU
Member States.*” As regards the EU and its position, a planned
revision of Dir. 2005/33/EC in 2008 had been postponed to
deliberately wait for the completion of a Revised MARPOL 73/78
Annex VI 2008. Nevertheless, the EU Commission had made it clear
before the adoption of the revised Annex VI that it would not
postpone the directive’s revision much longer. This ‘threat’ of EU
unilateral measures was thus used as a pressure to reach a round up of
the MARPOL 73/78 Annex VI 1997 revision process at IMO.®** The
final results for the sulphur limits may be summarised as follows:**

620 FOEI submission BLG 12/6/9. See also Corbett et al. (2007).

821 MEPC 57/4/15. See also Corbett et al. (2008).

622 Res. MEPC.176(58).

623 Svensson (2011) p. 89.

624 E.g. para. 4.9 of MEPC 57/21 reiterating a European Commission statement:
’should it not be possible for the Organization to maintain the established timelines,
the Commission retained the right to initiate appropriate action to protect the
environment’. See also Svensson (2011) p. 89.

625 Reg. 14.1 and Reg. 14.4 of the Revised MARPOL 73/78 Annex VI 2008. See also
further comments about the substantive requirements of the annex infira Chapter 6
Section 6.1.2.
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Inside an ECA established to limit SOx and

Qutside an ECA established to limit SOx and 8 i
particulate matter emissions

particulate matter emissions

4.50% m/m prior to 1 January 2012 1.50% m/m prior to 1 July 2010
3.50% m/m on and after 1 January 2012 1.00% m/m on and after 1 July 2010
0.50% m/m on and after 1 January 2020* 0.10% m/m on and after 1 January 2015

Table 4.1 Fuel oil sulphur limits according to Regulation 14 of the
Revised MARPOL 73/78 Annex VI 2008 at adoption. Source:
WWW.imo.org

Looking at changes since the original MARPOL 73/78 Annex VI
1997, the global sulphur limit was now going to be lowered from
4,50% to 3.50% from 2012, and further reductions were to take effect
in 2020 or at latest 2025, depending on to the outcome of a fuel
availability review to be concluded in 2018.%° In SECAs or emission
control areas, ECAs, the change would first be a lowering of sulphur
limits from 1,50% to 1,00% in 2010, and later on to 0,10% from 2015.

4.1.3.3 The Years After Adoption of the Revised MARPOL
73/78 Annex VI 2008

As regards more recent regulatory initiatives for vessel-source
emissions to air, both the Revised MARPOL 73/78 Annex VI 2008,
and the EU sulphur directive have been updated. The Revised
MARPOL 73/78 Annex VI 2008 now also hosts a new chapter on
regulation of greenhouse gas emissions to air and the final date for the

626 A already mentioned supra Chapter 1 Section 1.1, it was recently decided (fall
2016) that the gradual sulphur limits will reach their final step on 1 January 2020,
Res. MEPC.280(70). See also infra Chapter 6 Section 6.1.2 for further details about
current applicable regulation.
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globally applicable sulphur limits has been set.*”” Dir. 1999/32/EC has
been amended again via Dir. 2012/33/EU and later on consolidated
via Dir. (EU) 2016/802. The former amendment directive basically
aligned Dir. 1999/32/EC with the Revised MARPOL 73/78 Annex VI
2008, although with some additional EU specific arrangements.®*®

Seen in a broader setting, the EU adopted an overarching Marine
Strategy Framework Directive (MSFD) in 2008.° This directive
provides a common European framework and objectives for the
protection and conservation of the marine environment and is a part of
the EU’s ‘Integrated Maritime Policy’.”" The common objectives of
the directive are to be pursued via Member State evaluation of the
requirements of marine areas for which they are responsible. Marine
strategies shall then be created for each region, in cooperation with
other Member States and third countries, and their application shall be
monitored. The marine strategies should protect and preserve the
marine environment as well as prevent its deterioration, inter alia by
preventing and reducing direct and indirect inputs into the marine
environment. On a general level, the directive covers atmospheric
inputs into the marine environment, for example in the form of SOy
emissions from ships.®”!

627 Res. MEPC.203(62) adding a new chapter 4 to Revised MARPOL 73/78 Annex VI
2008 adopted at MEPC 62 in July 2011 and Res. MEPC.280(70) setting the final date
for global sulphur requirements.

62 The sulphur limit of the EU ‘passenger ship rule’ is still present, but it is left at
1,5% until 1 January 2020 when a new global limit will apply. As regards this global
limit, it was decided already in 2012 that a 0,50% sulphur limit would apply in the EU
irrespective of the results of the feasibility review that could have postponed the
global limits to 2025, Art. 4a(4.) of Dir. 1999/32/EC as amended via Dir.
2012/33/EU. For further comments about the now consolidated sulphur directive, see
infra Chapter 6 Section 6.2.4.

529 Dir. 2008/56/EC. See further comments infra Chapter 6 Section 6.2.2.

839 As noted by the European Commission, the MSFD ’is the environmental pillar of
the cross-cutting Integrated Maritime Policy (IMP), which was presented by the
Commission in October 2007°, < http://ec.europa.eu/environment/marine/eu-coast-
and-marine-policy/index en.htm>. For more about the Integrated Maritime Policy,
see <http://ec.europa.eu/maritimeaffairs/policy/index_en.htm>.

831 For further comments, see infra Chapter 6 Section 6.2.2.
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Lately, with the adoption of the 7" EAP,** the EU’s ambitions to
promote clean air as a thematic priority has continued, and the
relatively recent EU ‘Clean Air Quality Package’ considers the
contribution of shipping to air emissions in the EU. For instance, in
the earlier mentioned strategy document ‘A Clean Air Programme for
Europe’, shipping is mentioned in connection to the revision of the
directive on national emission ceilings.*’

4.14 The Regulation of SOy Emissions from Marine
Sources — A Swedish Perspective63 !

From a historical perspective, the Swedish regulation of marine
environmental protection has developed partly according to specific
national needs, and partly according to the requirements of
international agreements that Sweden has joined.”’ Although national
regulation regarding different aspects of the marine environment can
be traced back to early Swedish fisheries regulation from the mid-
1700s,%® it was not until the late 1970s that an inclusion of rules
targeting air pollution from ships was first discussed in travaux
préparatoires by the Swedish legislator. The question of air pollutants
was then mentioned in relation to the question whether Sweden should
become a party to the 1973 MARPOL Convention or not.
Simultaneously, a new act, Lag om dtgdrder mot vattenfororening
fran fartyg (‘Act on Measures to Prevent Water Pollution from
Ships’), was proposed.®’

832 Supra Chapter 3 Section 3.1.5.

633 para. 3.2.5. of COM(2013) 918 final. See also supra Chapter 3 Section 3.1.5.

634 All translations of titles and text from national legal acts are the author’s own
translations, unless available translations have been found in other sources.

835 prop. 1995/96:140 p. 41.

836 Westholm (2015) p. 75. Apart from regulating fishing and fishing waters, an act
from 1766 also regulated the disposal of herring refuse into the sea after it had been
used in the production of herring oil. It was considered that the disposal of herring
refuse into the sea injured both fishing resources and navigation, see same source p.
75. See also Kippis (1786) p. 321. As argued in Larsson (1999) pp. 252-253, the
control of water pollution (defensive water rights) at this time was mainly an indirect
effect of protecting so-called lucrative water rights such as fishing and navigation.

7 prop. 1979/80:167 p. 1.
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At this point however, in 1979, the national legislator considered that
the timing was not apt to include gaseous substances in the definition
of “harmful substance” in the proposed new Lag om dtgdrder mot
vattenfororening fran fartyg. As it was stated, this would be to go
further than the then 1973 MARPOL Convention, and it was
considered appropriate to await MARPOL developments before
regulating air pollutants in the Swedish act.**®

In 1995, the discussion once again surfaced, although this time in
connection to whether Sweden should ratify the United Nations
Convention on the Law of the Sea, the LOSC, or not.*® More
specifically, it was proposed that Sweden should ratify the LOSC, and
since the convention contained a dedicated article regarding ‘Pollution
from or through the atmosphere’,* it was also considered justified to
include air pollutants from ships under the scope of Swedish law.**!
As a consequence, the then Lag (1980:424) om dtgdrder mot
vattenfororening frdan fartyg®™” would have to be changed.®” This was
inter alia done by changing the title and scope of Lag (1980:424) om
dtgdrder mot vattenférorening fran fartyg. The act was renamed as
Lag (1980:424) om dtgdirder mot fororening fran fartyg (‘Act
(1980:424) on Measures to Prevent Pollution from Ships’) and the
scope of ‘harmful substance’ was broadened to also include
substances entering the sea from the air.®*

Although air pollution was now included among the harmful
substances in the Lag om (1980:424) dtgdrder mot férorening frdan
fartyg, specific requirements where not contained in the act itself. The
act instead authorised by delegation the issuing of provisions
regarding the ‘prohibition of pollution from ships of harmful

838 Prop. 1979/80:167 p. 43. See however also the Swedish Maritime Administration’s
arguments for an inclusion of air pollution from ships on p. 252, same source.

839 Prop. 1995/96:140. For further comments about the LOSC, see infra Chapter 6
Section 6.1.1.

9 Art. 212 of the LOSC.

841 prop. 1995/96:140 pp. 122-123.

642 SFS 1980:424 as updated via SFS 1983:463.

3 Bet. 1995/96:UU17 p. 23.

4 SFS 1980:424 as updated via SFS 1996:527.
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substances other than oil’ to the Government of Sweden or any
competent authority under the Government.** As has been explained,
a reason for including only general rules in the act, and instead rely on
delegation of specific requirements to be formulated in ordinances and
instructions, was and still is that the area of marine pollution in
Sweden is governed by international law containing technically
complex provisions in constant development.**® In Sweden, it is fairly
common to adopt legal acts of a more general character, that are in
turn supplemented by ordinances and instructions containing for
example more specific environmental requirements.**’ Furthermore,
ordinances and instructions can also many times be changed in a
faster process than creating amending acts to the general act.

With reference to the delegation in both the act and order on measures
to prevent pollution from ships, the Swedish Maritime Administration
was empowered to adopt instructions containing provisions regarding
prohibition of pollution from ships of harmful substances other than
0il.**® However, in the instructions from the 1980s and forwards, no
specific provisions on air pollution from ships were included.®” With
the exception of partial regulation of marine gas oils in accordance

845 Chapter 2 Art. 3 of SFS 1980:424 as updated via SFS 1996:527. See also Chapter
2 Art. 3 of SFS 1980:789 as updated via SFS 1996:528, Férordning (1980:789) om
dtgdrder mot fororening fran fartyg ("Order (1980:789) on Measures to Prevent
Pollution from Ships”).

846 prop. 2000/01:139 p. 56.

7 Larsson (1999) p. 251.

8 In Chapter 2 Art. 3 of SFS 1980:789 as updated via SFS 1996:528, the order
stipulated that Sjofartsverket (the Swedish Maritime Administration) was the
responsible authority for adopting instructions regarding the prohibition of pollution
from ships of harmful substances other than oil. See also the reference in Chapter 2
Art. 3 of SFS 1980:424 as updated via SFS 1996:527.

89 SIOFS 1985:19. As was somewhat apologetically(?) explained in travaux
préparatoires from 2000, Prop. 2000/01:139 p. 59: ‘[The Act (1980:424) on
Measures to Prevent Pollution from Ships] also applies to air pollution. However,
specific provisions that regulate these pollutants have not been introduced.
Nevertheless, the problem with air pollution has been noted [in Sweden] so that ships
that use low-sulphur oil have a lower fairway due than other ships. The ships that are
installing catalytic converters can apply to receive a part of the fairway due as a
refund’, author’s own translation of original text.
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with EC law,* it was not until amendments of the instructions in
2005, coinciding with the entry into force of MARPOL 73/78 Annex
VI 1997, that specific air pollution provisions, including SOy
emissions, were included in SJOFS 2005:8 Sjéfartsverkets foreskrifter
och allménna rdd om dtgéirder mot fororening frdn fartyg (‘SIOFS
2005:8 the Swedish Maritime Administration’s instructions on
measures for the prevention of pollution from ships’).*' Since 2005,
the Swedish Maritime Administration updated these instructions, inter
alia implementing the requirements of MARPOL 73/78 Annex VI
1997. In 2010, Transportstyrelsen (‘the Swedish Transport Agency’)
took the role as the responsible authority for updating the
instructions.®”

When it comes to the actual requirements, since 2005 the instructions
included rules reflecting the original MARPOL 73/78 Annex VI 1997,
including the alternatives to using low sulphur fuel.® These rules
were later on amended and updated, among other things because of
amendments to MARPOL 73/78 Annex VI in 2008. Although the
original instructions implemented most of the requirements regarding
SO, emissions of the original MARPOL 73/78 Annex VI 1997,°* as
regards marine gas oils, the instructions at the same time referred to a
general Swedish order on sulphurous fuel applying both to marine and

850 1 e. Férordning (1998:946) om svavelhaltigt brinsle (‘Ordinance (1998:946) on
sulphurous fuel’) corresponding with Dir. 1999/32/EC, where limits were set for gas
oils and marine gas oils used in EU territory, however with some limitations, supra
Section 4.1.2.

1 SJOFS 2005:8 which repealed SJIOFS 1985:19. Author’s own translation of the
title of SJOFS 2005:8 to English.

%2 TSFS 2010:96.

853 Chapter 13 of SJOFS 2005:8. For specific comments about the original MARPOL
73/78 Annex VI 1997 and the alternatives of using an exhaust gas cleaning system
with a specified total emission limit of sulphur oxides, or by application of another
technological method for emission reduction that could achieve an equivalent result of
the exhaust gas cleaning system, see supra Section 4.1.1.2.

8 Chapter 13, Sections 18-22 of SJOFS 2005:8. For comments on the requirements
of the original MARPOL 73/78 Annex VI 1997, see supra Section 4.1.1.2.
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terrestrial uses of fuels, Forordning (1998:946) om svavelhaltigt
brénsle (‘Ordinance (1998:946) on sulphurous fuel’).%>

Apart from some provisions regarding matters linking to the main
sulphur regulation in the Revised MARPOL 73/78 Annex VI 2008%°
still partly left in the Swedish Transport Agency’s instructions,”’ the
essential requirements for all types of marine fuels defining maximum
allowed sulphur content in fuels, including HFOs, were gradually
moved to Forordning (1998:946) om svavelhaltigt brdnsle. This order
also contained the specific EU requirements following from Dir.
1999/32/EC with amendments.®”® The latest update of provisions
reflecting international and EU law most recently appear in
Svavelforordning (2014:509) (‘the Sulphur Ordinance (2014:509)”).%%

4.2 Conclusions

As was described above, regulating air pollution at sea from ships is
related and linked to the regulation of the same emissions from
terrestrial sources. In addition, similar impracticalities of relying on
classic principles of State responsibility for solving conflicts is present

%53 SFS 1998:946. The order, with reference to Dir. 1999/32/EC, at this stage (SFS
1998:946 as updated via SFS 2000:372) only partly applied to marine gas oil by
stating that the fuel limits in SFS 1998:946 did not apply to fuels contained in the fuel
tanks of vessels or aircraft crossing a frontier between a third country and a Member
State. For more comments about this particular order in its most recently updated
form, see infra Chapter 6, Section 6.3.

%% Art. 14 of the Revised MARPOL Annex VI 2008.

57 The regulations in TSFS 2010:96 as most recently updated via TSFS 2016:128,
with matters linking to the main sulphur regulation, Art. 14 of the Revised MARPOL
73/78 Annex VI 2008, regards so-called equivalents, the International Air Pollution
Prevention Certificate (IAPP Certificate), fuel changeover, fuel availability and
quality. For further comments about all of these regulations in the Revised MARPOL
73/78 Annex VI 2008 and how they have been implemented in current Swedish law,
see infra Chapter 6 Section 6.3.

88 . g. the ‘at berth’ and the passenger ship requirements, see supra Section 4.1.3.1.
859 SFS 2014:509. For more comments about this particular order, see infra Chapter 6
Section 6.3.1. See also reference to the aforementioned sulphur ordinance in Section
34 of TSFS 2010:96, most recently updated via TSFS 2016:128, where it is stated that
provisions regarding allowed sulphur content in marine fuels are to be found in the
sulphur ordinance.
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both in the setting of regulating air pollution from terrestrial and
marine sources. Arguably, it could be held that the situation at sea is
even more complicated. Not only are the long-range transfrontier
effects of emissions to air present, the difficulty to pinpoint the exact
emission source coupled with moving vessels operating in shifting
jurisdictions, often flying ‘flags of convenience’ creates a difficult
regulatory problem to solve. A general strategy, like in the case of
SO, emissions from terrestrial sources, has therefore been to find
solutions that reduce the share of emissions from all ships.

Looking at the history of the regulation of SO, emissions from ships, a
couple of factors regarding the use of HFO on ships in the period post
World War II are particularly important to mention. At first glance, it
is easy to assume that is was the regulation of SO, emissions from
terrestrial sources, and a diminished market on land for HFO that
started the trend of using this kind of fuel at sea, subsequently
increasing vessel-source emissions inter alia of SO,. At a closer look
however, it appears to have been a combination of at least two other
factors than terrestrial regulation causing this trend. Accordingly, the
increased use of residual fuels at sea and their later regulation can not
only be explained because terrestrial regulation was tightened in the
1980s and forwards, but because it became technically possible
already in the 1950s to use HFO on ships. With time, this also became
a cheap way to cut ship running costs, which unfortunately increased
SOy emissions to air as a result of the high sulphur content present in
the fuel.

On the international level, a core question in connection to regulating
SO, emissions during the years has been whether there should be only
a global maximum sulphur cap for ships or if ‘special areas’ where
stricter limits apply should also complement this global limit. As has
been described, since the MARPOL 73/78 1997 Protocol and the
original version of Annex VI, a combination of a global cap and
SECAS/ECAs have lasted. The first Annex VI from 1997 was a
disappointment to many States, especially since the global 4,5%
sulphur limit was regarded as practically meaningless. This later
became one of the reasons for why the entry into force of Annex VI
was delayed until May 2005, when arguments were already being
raised for a revision of the same annex.
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Looking specifically at the history of air emission regulation for ships
in the EU, this started relatively late. The heritage of regulating
vessel-source air pollution can nevertheless be found in the regulation
of liquid fuels used in terrestrial emission sources that started in the
mid-1970s. The beginning of the 1980s saw the introduction of EU air
quality legislation targeting sulphur and other air pollutants, and
several important events for the regulation of air pollution in the EU
took place during the 1990s. It was however not until the amendment
of directive Dir. 1999/32/EC via Dir. 2005/33/EC that the important
heavy fuel oil used in marine applications was regulated in Europe.
The amendment directive principally introduced parallel requirements
in the EU for those limits already applying according to the original
MARPOL 73/78 Annex VI 1997, however with some additional EU
specific arrangements.

In retrospect, it seems that the amendments via this directive going
further than the requirements of the original MARPOL 73/78 Annex
VI 1997 marked an official standpoint of the EU ambition to move
further in its air pollution abatement from ships. This had more or less
started with the consolidation of EU air pollution policy in the mid-
1990s and the amendment directive was only a first step in an ongoing
process to reduce marine emissions, a process that would be
reinforced by EU Member States’ coordinated positions at IMO.

Finally, in a broader view, EU initiatives have continued to support
work with air emissions. For example air quality is still a priority in
the 7™ EAP, and the relatively recent EU ‘Clean Air Quality Package’
considers the contribution of shipping to air emissions in the EU. For
example, the new strategy document ‘A Clean Air Programme for
Europe’ has taken shipping into consideration in connection to the
revision of the directive on national emission ceilings.

From a historical perspective, the Swedish regulation of marine
environmental protection has developed partly according to specific
national needs, and partly according to the requirements of
international agreements that Sweden has joined. National regulation
regarding different aspects of the marine environment can be traced
back to early Swedish fisheries regulation from the mid-1700s, but air
pollutants were not discussed in relation to regulation until the late
1970s. However, it was not until amendments of the relevant
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instructions in 2005, coinciding with the entry into force of the
original MARPOL 73/78 Annex VI 1997, that air pollution provisions
were included in the instructions. Since 2005, the Swedish Maritime
Administration, and more recently, the Swedish Transport Agency has
updated these instructions, inter alia implementing the revised
requirements of MARPOL 73/78 Annex VI 2008.

Parallel with the requirements regarding SO emissions expressed in
the mentioned instructions as regards marine gas oils, the instructions
have at the same time referred to a general Swedish ordinance on
sulphurous fuel applying both to the marine and terrestrial use of
fuels. Today this ordinance not only implements the Revised
MARPOL 73/78 Annex VI 2008 requirements, but also the specific
EU requirements following from Dir. 1999/32/EC with amendments.
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‘Ambient air pollution kills about

3 million people annually and is
affecting all regions of the world,
although Western Pacific and South
East Asia are the most affected.
About 90 % of people breathe air

that does not comply with the WHO
2660

Air Quality Guidelines.
5 Current Regulation of SO, Emissions from Terrestrial
Sources

This chapter discusses current regulation of SO, emissions from
terrestrial sources focusing on current applicable regulation at the
international, regional and Swedish scales. The chapter commences
with an examination of the 1979 LRTAP Convention and its currently
applicable Gothenburg Protocol. The chapter then continues with a
presentation of the regional regulatory scale, including currently
applicable EU legislation regarding SO, emissions from stationary
and mobile sources, ambient air quality and national emission
ceilings. The examination of regional regulation of SO, emissions
from terrestrial sources is followed by a presentation of currently
applicable Swedish national regulation of SO, emissions from
terrestrial sources. Finally, the chapter ends with some conclusions.

9 WHO (2016) p. 49.
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5.1 International Regulation of SO, Emissions
from Terrestrial Sources

5.1.1 The 1979 Convention on Long-range
Transboundary Air Pollution

At the international scale, the LRTAP Convention, which to some
extent has already been discussed above,”' stands out as an
instrument forming the fundament for international air pollution
regulation. Drafted as a framework convention, it contains objectives
and general principles for the prevention, reduction and control of air
pollutiéczlsl,662 as well as means for negotiating amendments to the
treaty.

As regards SO, emissions, the LRTAP Convention itself only
mentions sulphur,’® but does not contain any specific provisions
about this group of pollutants. However, before looking at the specific
undertakings for abating SO, emissions found in the protocols to the
convention, some words ought to be said about how the LRTAP
Convention defines air pollution and how it formulates its objectives
and general principles for the prevention, reduction and control of air
pollution in general.

Starting with definitions, the convention takes a broad approach to air
pollution defining it as:

‘...the introduction by man, directly or indirectly, of substances or
energy into the air resulting in deleterious effects of such a nature as
to endanger human health, harm living resources and ecosystems and

8! Supra Chapter 3 Sections 3.1.2-3.1.3.

862 preamble and fundamental principles in Arts. 2-5 of the LRTAP Convention. See
also Art. 6.

863 Art. 12 of the LRTAP Convention.

64 Preamble of the LRTAP Convention, mentioning ’the development through
international cooperation of an extensive programme for the monitoring and
evaluation of long-range transport of air pollutants, starting with sulphur dioxide and
with possible extension to other pollutants’, emphasis added.
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material property and impair or interfere with amenities and other
legitimate uses of the environment’®®

This is a common point of departure for other wider encompassing
definitions of pollution that today also can be found in treaties
protecting the marine environment.®®® As the LRTAP Convention was
not drafted to apply to short-range air pollution even when crossing
borders, it further also defines ‘long-range transboundary air
pollution’ as follows:

‘...air pollution whose physical origin is situated wholly or in part
within the area under the national jurisdiction of one State and which
has adverse effects in the area under the jurisdiction of another State
at such a distance that it is not generally possible to distinguish the
contribution of individual emission sources or groups of sources’*’

Like the definition of ‘air pollution’, this is broadly formulated. The
core of the definition relates to the transboundary nature of air
pollution and its legal implications. Air pollution can in most cases
not be handled effectively under a single jurisdiction. Additionally,
when it has travelled long distances it is generally not possible to
pinpoint its precise source or group of sources.

A relevant question that has been raised is what kind of long-range
transboundary air pollution the definition applies to? One view is that
it applies to all forms of transboundary air pollution, including nuclear
pollution.®® Another view holds that this is going too far considering
the purpose of the negotiations of the LRTAP Convention. The
convention was drafted to reduce the kind of air pollutants causing
acid rain, especially SO, and NO, emissions. Therefore, the definition
of air pollution was meant to include these pollutants only, as it was
formulated against a specific background.®” Notwithstanding these

865 Art. 1(a) of the LRTAP Convention.

866 £ g Art. 1(1.)(4) of the LOSC and Art. 2 of the 1992 Convention on the Protection
of the Marine Environment of the Baltic Sea Area (1992 Helsinki Convention).

87 Art. 1(b) the LRTAP Convention.

568 L ammers (1990) p. 265.

59 Okowa (2000) pp. 25-26.
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different interpretations, it is safe to assume that the definition at least
covers SO, emissions.

The essential provisions of the LRTAP Convention are found among
the ‘fundamental principles’. In particular, it is held that:

‘The Contracting Parties ... shall endeavour to limit and, as far as
possible, gradually reduce and prevent air pollution’®’

Moreover, the contracting parties shall:

‘by means of exchanges of information, consultation, research and
monitoring, develop without undue delay policies and strategies
which shall serve as a means of combating the discharge of air
pollutants, taking into account efforts already made at national and
international levels*®”!

Additionally, to achieve these objectives the parties shall:

‘develop the best policies and strategies including air quality
management systems and, as part of them, control measures
compatible with balanced development, in particular by using the best
available technology which is economically feasible and low- and
non-waste technology’®’?

Given these formulations, the contracting parties have been left with a
lot of room to decide how the obligations shall be achieved.’”> The
parties shall endeavour to limit and gradually reduce, and prevent air
pollution by developing policies and strategies, however in harmony
with a balanced development and the best available technology which
is economically feasible.

The convention further contains an article on exchange of information
between states, inter alia when major changes in policy and industrial

70 Art. 2 of the LRTAP Convention, emphasis added.

71 Art. 3 of the LRTAP Convention.

72 Att. 6 of the LRTAP Convention, emphasis added.

573 Birnie et al. (2009) p. 345. See also Okowa (2000) pp. 26-27.
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development are likely to cause significant changes in long-range
transboundary air pollution.®”*

Against the background of these loosely held provisions in the
LRTAP Convention, it is perhaps no surprise that the legal qualities of
the provisions have historically been put into question.’”” Looking at
the criticism in present time, some of it must however be viewed in
light of the time it was articulated. Possibly, early commentators of
the convention would be less critical if they could have glanced into
the future to see the results of the convention and its protocols today.
Although it can still be held that the LRTAP Convention contains
provisions of weak language that may be criticized, there are also
several good arguments that counter the critique. For example,
suggestions that the open obligations in the convention are no more
than a political commitment lacking legally binding effect has been
opposed by explanations of among other things the political
background at the time of negotiations, scientific uncertainties, and a
generally accepted flexibility in formulations when environmental
obligations are phrased.®

In retrospect, it has been stated that the convention’s ‘real value is that
it has provided a successful framework for cooperation and the
development of further measures of pollution control’ and that ‘the
weakness of its obligations is deceptive’.®”’ Additionally, with a
starting point in the framework of the LRTAP Convention, more
extensive commitments are possible.””® Not only have several

674 Specifically Art. 8 (b) of the LRTAP Convention.

7 . g. Gindling (1986) pp. 21-23 and 30-31.

676 As Okowa puts it *The generality of provisions is not so much a lack of intention
to create legal relations, but rather the result of an attempt to accommodate the
different interests of the states parties who were reluctant to accept more definite
commitments’, Okowa (2000) p. 28. See also pp. 27-33 same source, for other
challenges and counter-arguments.

877 Birnie et al. (2009) p. 345.

78 This approach has proved to be successful also in other cases. An oft-cited
example is the 1985 Vienna Convention on Substances that Deplete the Ozone Layer
and its 1987 Montreal Protocol. The latter has been described as ’a landmark
international environmental agreement’, Sands et al. (2012) p. 265.
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protocols been added despite many difficult negotiation rounds,*” the
convention’s Executive Body has also followed up and is still
following the contracting parties’ implementation of the convention
with recurring reviews.”” Thus, taking this into account and that the
protocols have led to concrete air pollution reductions during the last
30 years with international cooperation that still functions well today,
it is probably not an overstatement to call the LRTAP Convention
‘one of the most successful and highly developed of the older

. . 681
environmental regimes’.

5.1.2 The Gothenburg Protocol and the Revised
Gothenburg Protocol 2012

As already described above,™ after the addition of two protocols to
the LRTAP Convention regulating SO, emissions, the Gothenburg
Protocol was added in 1999. This protocol not only ended up covering
SO, emissions and acidification. It further regulated emissions of
nitrogen, ammonia and VOCs, affecting eutrophication and the
formation of ground-level ozone.

Regarding the substantive content of the Gothenburg Protocol, it can
initially by noted that this multi-effect and multi-pollutant approach
can be seen in its key provisions. For instance, the protocol states that
its objective is to:

‘control and reduce emissions of sulphur, nitrogen oxides, ammonia
and volatile organic compounds that are caused by anthropogenic

57 Lidskog, Sundqvist (2007) p. 187.

680 See Art. 10 of the LRTAP Convention for a description of the Executive Body’s
functions. A subsidiary body, the Implementation Committee, was created by the
Executive Body in 1997. This subsidiary body reviews the contracting parties’
reporting  obligations  periodically. For a list of reviews, see <
http://www.unece.org/environmental-
policy/conventions/envlrtapwelcome/convention-bodies/implementation-
committee.html>.

881 Birnie et al. (2009) p. 344. In numbers, one report celebrating the 30th anniversary
of the LRTAP Convention mentions overall reductions of SO, emissions in Europe by
nearly 70% and about 35% in the United States between the years 1990 and 2004,
UNECE (2009) p. 6.

882 Supra Chapter 3 Section 3.1.3 and 3.1.5.
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activities and are likely to cause adverse effects on human health,
natural ecosystems, materials and crops, due to acidification,
eutrophication or ground-level ozone as a result of long-range
transboundary atmospheric transport”**?

Additionally, the same article also states that a stepwise approach is to
be taken in order not to exceed critical loads and levels of the
specified compounds.

The main obligations of the Gothenburg Protocol are found in Article
3. Among other things, each party is to reduce and maintain annual
emission reductions following the emission ceilings and dates for each
State specified in Annex II of the protocol.®® Here, binding national
emission ceilings for 2010 with 1990 as a base year are set, inter alia
for SO, emissions.”” These ceilings were revised in 2012, but the
revisions, which will be commented on immediately below, have not
yet entered into force.

The Gothenburg Protocol also includes obligations specifying
emission limit values not only for stationary emission sources, and the
sulphur content for fuels (gas oils) used therein.*®*® Limit values for
fuels (petrol and diesel) in mobile sources are also included.®®’
Additionally the Gothenburg Protocol formulates subsidiary process
standards as sulphur removal efficiency percentages in certain cases
where the emission limit values for stationary sources can not be
fulfilled.®® The protocol furthermore, requires certain process

83 Att. 2 of the Gothenburg Protocol, emphasis added.

684 Art. 3 (1.) of the Gothenburg Protocol and Annex II of the same protocol.

685 Annex II of the Gothenburg Protocol.

68 E g emission limit values for boilers given in Table 1., Annex IV of the
Gothenburg Protocol. In the same table, sulphur removal efficiency requirements as
alternatives to the emission limit values were also given. See also the sulphur limit
values for gas oils given in Table 2., Annex IV of the Gothenburg Protocol.

887 Art. 3 (5.) of the Gothenburg Protocol referring to Annex VII and VIII with time
and limit value specifications. Among the regulated compounds, sulphur was but one,
see the Gothenburg Protocol Annex VIII, Tables 8-11 where specifications for
sulphur content in fuels are given.

88 Table 1, Annex IV of the Gothenburg Protocol.
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standards in the form of sulphur recovery rates for specific industrial

689
processes.

In 2012, a revised Gothenburg protocol was adopted, but at the time
of writing the substantive parts of this protocol, including the revised
emission ceilings, have not yet entered into force.®® This section will
all the same provide some comments on the Revised Gothenburg
Protocol 2012.

Generally, the revised protocol continues to build on the structure
originally laid down in the Gothenburg Protocol as adopted in 1999.
As expressed in the Preamble of the revised protocol, the parties are
still resolved to take a multi-effect and multi-pollutant approach to
prevent and minimize the exceedances of critical loads and levels of
the regulated compounds. The regulated compounds are still sulphur,
nitrogen oxides, ammonia and volatile organic compounds, but the
Revised Gothenburg Protocol has also been extended to cover
particulate matter (PM2.5), including black carbon as a component of
PM2.5.%"

Like in the original Gothenburg Protocol, the multi-effect and multi-
pollutant approach is reflected in the key provisions. For instance, the
protocol states that its objective is to:

‘control and reduce emissions of sulphur, nitrogen oxides, ammonia,
volatile organic compounds and particulate matter that are caused by
anthropogenic activities and are likely to cause adverse effects on
human health and the environment, natural ecosystems, materials,
crops and the climate in the short and long term, due to acidification,

5% Point 11. in Annex IV of the Gothenburg Protocol.

9 1999 Protocol to Abate Acidification, Eutrophication and Ground-level Ozone to
the Convention on Long-range Transboundary Air Pollution, as amended on 4 May
2012 (Revised Gothenburg Protocol 2012), not yet in force. A revised annex has
nevertheless entered into force. However, changing the main commitments require
ratifications by two thirds of the Parties, see
<http://www.unece.org/env/Irtap/multi_h1.html>.

81 Art. 2 of the Revised Gothenburg Protocol 2012. See also specifically Table 6,
Annex II of the Revised Gothenburg Protocol 2012.
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eutrophication, particulate matter or ground-level ozone as a result of
long-range transboundary atmospheric transport’®?

Moreover, the same article still states that a stepwise approach is to be
taken in order not to exceed critical loads and levels of the regulated
compounds as specified in the annexes of the protocol.

The main obligations of the Revised Gothenburg Protocol 2012 are
found in Article 3. Among other things, the parties shall reduce and
maintain reductions of its annual emissions following the so-called
national emission reduction commitments defined in Annex II.%"
Thus, Annex II in its revised state instead of emission ceilings now
contains emission reduction commitments, which are expressed as
percentage reductions for each State to be achieved in 2020 and
beyond. These emission reduction commitments are based on the
contracting parties’ 2005 emissions levels.*”* As before, the set
commitments are based on information given from each party, inter
alia regarding critical loads of sulphur.®”

What the requirements actually mean in numbers is that for instance
SOy emissions in Sweden have drop by 22% in 2020 and by 59% in
the EU altogether.”® The set emission reductions commitments are the
totals for each pollutant and are linked to demands for both stationary
and mobile emission sources further defined in the annexes. As
regards stationary sources and sulphur emissions, emission limit
values (ELVs) are specified for combustion plants. Moreover,

82 Art. 2(1.) of the Revised Gothenburg Protocol 2012, emphasis added. It can be
noted that the Revised Gothenburg Protocol 2012 has been extended to include
particulate matter in its multi-pollutant approach. Furthermore, the link between air
pollution and climate change in the long and short term is now also more
acknowledged, even though reference to this link has existed in earlier LRTAP
protocols, see e.g. Preamble of the Second Sulphur Protocol 1994. For more
information about air pollution and climate change interactions, see generally Pleijel
et al. (2009).

893 Art. 3(1.) of the Revised Gothenburg Protocol 2012. See also Annex II of the same
protocol.

%% For SO, emission reduction commitments, see Table 2, Annex 1I of the Revised
Gothenburg Protocol 2012.

% F.g Amnex I, 1., Art. A.(1.) of the Revised Gothenburg Protocol 2012.

% Table 2, Annex II of the Revised Gothenburg Protocol 2012.
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demands for certain sulphur recovery rates for specific industrial
processes and sulphur fuel limits for gas oil used in stationary sources
are also specified.”’

Sulphur limits for mobile sources are set via environmental
specifications for engine type and the fuels used in these engines. The
maximum sulphur content for fuels used in vehicles both with petrol
and diesel engines are set at 10 mg/kg or 0,001% sulphur content.®”®

In the Revised Gothenburg Protocol 2012, certain flexibilities have
been included in the provisions. One provision allows flexible
transitional arrangements that make it possible to extend the times for
which the different emission limit values must be met. This provision
has been included to facilitate for so-called SEECCA-countries to join
the Revised Gothenburg protocol.®” The flexibilities vary depending
on pollutant and type of source, but for SO, emissions for instance,
the timescales for existing stationary sources may be postponed up to
fifteen years after the date of entry into force of the protocol for a
party, and for fuels, up to five years.”” Another flexibility included in
the protocol is that parties under listed circumstances may make
adjustments to their emission reduction commitments or to their base
year emission requirement. Adjustments like these are however
limited to special cases such as when new emission source categories
are identified that were earlier not accounted for or if there are
significant or unforeseen changes to emission factors.™"

97 Tables 1, 3 and 2, Annex IV of the Revised Gothenburg Protocol 2012. In any gas
oil used in stationary sources the maximum allowed sulphur content is < 0,10%
sulphur.

5% Tables 13 and 14, Annex VIII of the Revised Gothenburg Protocol 2012.

9 Acid News No. 2 2012 pp. 3 and 5. SEECCA-countries stand for countries in
Southern and Eastern Europe, the Caucasus and Central Asia that mainly were
previously part of the then Soviet Union.

"0 Art. 3 of the Revised Gothenburg Protocol 2012 and Annex VI of the same
protocol.

U Art. 3(2) of the Revised Gothenburg Protocol 2012 and Paras. 4-5, Annex II of the
same protocol.
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5.2 Regional Regulation of SO, Emissions from

Terrestrial Sources

As mentioned earlier,”” the LRTAP Convention and its protocols is in

a sense a regional treaty arrangement as it covers air mass of the
Northern hemispheric region. There are however other examples of air
pollution regulation that are regional in a more traditional sense of the
word in that they include states that are actually regionally close
geographically.

In the following, EU air pollution regulation, which is linked to and
co-exists with the LRTAP Convention, will be examined in more
detail. However, before delving into EU law, a Nordic treaty
instrument partly covering air pollution is also worth mentioning.

5.2.1 The 1974 Nordic Environmental Protection
Convention

In 1974, The Nordic Environmental Protection Convention (NEPC)
covering Sweden, Denmark, Finland and Norway was signed.”” The
convention takes a broad approach to regulating environmental
protection and defines environmentally harmful activities as follows:

‘For the purpose of this Convention environmentally harmful
activities shall mean the discharge from the soil or from buildings or
installations of solid or liquid waste, gas or any other substance into
water courses, lakes or the sea and the use of land, the seabed,
buildings or installations in any other way which entails or may entail
environmental nuisance by water pollution or any other effect on
water conditions, sand drift, air pollution, noise, vibration, changes in
temperature, ionizing radiation, light etc.””"*

A harmful activity in the form of gas discharge causing air pollution
that is performed either on land or at sea is not further defined than

2 Supra Chapter 3 Section 3.1.2.

793 The Nordic Environmental Protection Convention, Stockholm 19 February 1974.
For some comments about the convention, see Koivurova (1997). See also Larsson
(1999) pp. 339-342 with further references.

7 Art. 1 of the NEPC.
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this in the convention. SO, emissions as such are not mentioned, and
neither are other typical air pollutants. SO, emissions all the same
seem to fit within the definition of environmentally harmful activities
of the convention.

A great deal has been said about the NEPC since its adoption and it
has inter alia been hailed as a model treaty for the protection of the
environment and the settlement of environmental disputes between
states.”” Nevertheless, as has also been noted by several legal
scholars, the actual application of the convention has been rather
sparse. Only one case involving the convention, settled outside of
court, is cited in literature.”® Consequently, with only one known
case,””’ the practical effect of the convention has been questioned.
However, one view in legal literature is that a lack of cases should not
necessarily be interpreted as a lack of effect. Rather, the actual
existence of the convention can have worked as a disincentive for
states to act contrary to the ideas of the convention, and the lack of
cases could therefore also be a sign of a well working treaty.””
Another view is that the content and the possibilities of the convention
are so little known that it has not given rise to much case law. Thus, it
could further also be argued that the convention has a large unused
potential.”” In conclusion, the NEPC takes a broad approach on
environmental protection and regulates environmentally harmful
activities, including air pollution. However, as to yet it has not been
used in court in an air pollution dispute between the contracting
parties, although the possibility exists.

5.2.2 Introduction to EU Air Policy and Legal Acts, and
the Legal Basis for EU Environmental Measures

The international control of air pollution spans a large area of legal
and other measures. The approach taken by the European union when
it comes to regulating air is no exception. On the contrary, the

" . g Okowa (2000) p. 49 and Koivurova (1997) p. 505.

796 1 arsson (1999) p. 341. See also Birnie et al. (2009) p. 307.
707 Dstberg, @ (1994) for some comments about the case.

% Okowa (2000) p. 49.

™ Larsson (1999) p. 342 with further references.
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measures found on the international regulatory scale are both reflected
in and connected to the EU regulatory scale.”'® Additionally, the EU’s
work with air quality since the early 1970s encompasses measures that
further expand the mass of regulation concerning air pollution in
general and sulphur emissions in particular.”'' A point of departure
that has been sketched out in the context of the then EC and now EU
air policy and law, is that a number of basic factors strongly affect the
policies, strategies and measures created.””* Even though discussed in
the European context in this part, these decisive factors arguably
analogously also hold true outside the EU area.

First, the combustion of fuels and varying energy policies among the
EU member states is a factor. That is, a predominant part of emissions
to air originate from the combustion of fuels. Adding on to this,
different states rely on different energy sources like coal, lignite, gas
and nuclear power, and this to varying degrees.”” Second, emissions
to air is not a problem that can be isolated from other environmental
problems. For instance, relying on a non-combustion energy source
like nuclear power to avoid producing air emissions may seem to be a
solution on some level, but it is all the same associated with other
problems such as nuclear waste handling, risk of accidents,
vulnerability to terrorist attacks and acceptance by the population.”
Third, the output of air emissions are not evenly dispersed across the
EU, but varies a lot from one country to another depending inter alia
on the level of economic development. To take uniform air pollution

9 Jans, Vedder (2012) p. 419, where EU legislation on air pollution is introduced
against the background of European obligations stemming from international
agreements in the area, inter alia the LRTAP Convention.

" According to the European Commission, air quality is one of the environmental
areas in which the EU has been most active, see
<http://ec.europa.eu/environment/air/index_en.htm>.

12 Kriimer (2015) pp. 300-301.

13 Kridmer (2015) pp. 300-301.

"4 Krémer (2015) pp. 300-301. Furthermore, Krimer argues that with the exception
of France, nuclear energy is not an economically competitive market within the EU.
Looking at the EU 27, France’s use of nuclear power still significantly stood out in
energy statics compared to the other EU countries, see European Commission (2010)
p. 64 and Kramer (2015) same pages as above.
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abatement measures all across Europe is thus complicated.”” Finally,
it has been argued that there is a lack of genuine will to change
lifestyles in Western Europe to more environmentally friendly ones,
judging among other things from private passenger transport patterns
and the subordinate role of renewable energy sources in the EU.”'

At a glance, the EU’s regulation of air may be divided into the
following categories: ambient air quality, stationary source emissions,
regulation of volatile organic compounds (VOCs), national emission
ceilings and transport and the environment.”"” However, not all of
these categories will be dealt with in the following, since the
regulation of SO, emissions is not present in all categories.

Before examining applicable EU air pollution legislation regarding
SO, emissions, some comments about the wider context of EU
environmental law ought to be included. In the case of EU
environmental law, it is initially worth noting that the EU legal acts
presented in the following sections of the current chapter and in
Chapter 6, belong to EU secondary law and have a legal base in
primary EU law, that is the EU Treaties. For the purposes of this
thesis, it is not necessary to elaborate extensively on possible different

15 Kriamer (2015) pp. 300-301. When it comes to national differences in Europe,
consider for example the lignite fired power plant Maritsa 2 in Bulgaria. According to
2007 data this plant alone emitted as much SO, as ten other European countries, see
Acid News No. 4 (2009) p. 3.

16 Krmer (2015) pp. 300-301. Krimer argues that renewable energies only recently
has led to more focused efforts in the (then) European Community and that it still
plays a limited role by referring to European Commission documents COM(96) 576
final and COM(97) 599 final, both treating renewable sources of energy. Lately,
however, some new initiatives have been taken, e.g. the renewable energy road map
for the 21st century EU in document COM(2006) 848 final and Dir. 2009/28/EC on
the promotion of the use of energy from renewable sources. Nevertheless, in a
communication from late 2010, the European Commission stated that *The quality of
National Energy Efficiency Action Plans, developed by Member States since 2008, is
disappointing, leaving vast potential untapped. The move towards renewable energy
use and greater energy efficiency in transport is happening too slowly. While we are
broadly on track for the 20% target for renewable, we are a long way from achieving
the objective set for energy efficiency’, COM(2010) 639 final, emphasis added.

"7 This is the European Commission’s own rough categorization which is further
divided into sub-categories, see <http://ec.europa.eu/environment/air/legis.htm>.
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legal bases of EU environmental law.”"® Suffice it therefore here to
say that most of EU the legal acts commented on below, and in
Chapter 6 have a legal base in primary law under the Environment
title, Title XX of the Treaty on the Functioning of the European Union
(TFEU).””

Here, Articles 191-193 TFEU (formerly 174-176) define the
environmental objectives and principles, the legislative procedure, and
the remaining scope for national autonomy for keeping or introducing
environmental measures after the EU has legislated.”

Briefly put, Article 191 TFEU states a number of environmental
objectives that should be pursued via the EU environmental policy,
for example ‘preserving, protecting and improving the quality of the
environment’, ‘protecting human health’ and ‘promoting measures at
the international level to deal with regional or worldwide
environmental problems...”.””' Furthermore, Article 191 TFEU
elaborates on the importance of several environmental principles,
inter alia the principle of a high level of protection in EU policy on
the environment, the precautionary principle, the preventive principle
and the polluter pays principle.””

Article 192 TFEU concerns the legislative procedure regarding EU
environmental measures. The standard procedure for environmental
measures is the ‘ordinary legislative procedure’ as regulated in Article
289 TFEU.” This procedure requires a joint adoption of proposed
environmental measures by the European Parliament and the Council.
In the procedure, the Council takes decisions by qualified majority,
and the procedure also includes the European Parliament in a dual
consultation where it has the final rule as to rejecting or adopting a

"8 See instead generally e.g. Jans, Vedder (2012), Krdamer (2015) and Lee (2014).

e Treaty on the Functioning of the European Union, Consolidated version (2012).

0 1 ee (2014) p. 1.

2 Art. 191(1.) TFEU.

22 Art. 191(2.) TFEU. See also Lee (2014) pp. 3-15 and Jans, Vedder (2012) pp. 41-
51.

3 Art. 192(1.) and Jans, Vedder (2012) p. 59. Note however also the special
legislative procedure referred to in Art. 192(2.) and discussed by Jans, Vedder (2012)
pp- 59-64.
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measure.””* Most of the EU legal acts analysed in this thesis (EU
directives) refer to the environmental legal base in Article 192 TFEU,
earlier represented by the equivalent Article 175.

Finally, Article 193 TFEU concerns the remaining scope for national
autonomy for keeping or introducing environmental measures after
the EU has legislated. The environment title provides only for
legislation with a level of minimum harmonisation to reach
environmental objectives. The EU Member States are therefore
allowed to introduce more stringent environmental measures than the
EU measures, as long as the measures do not infringe on other rules of
the TFEU, including such basic rules as the free movement of
goods.”” Additionally, if a Member State wishes to maintain or
introduce more stringent environmental measures, it must notify the
Commission.”®

5.2.3 EU Law - Stationary Source Emissions

As regards stationary emission sources, the earlier IPPC Directive was
recast and merged with six waste and emissions directives in 2010
into one industrial emissions directive, the IED. The IED is now the
principal legal act for environmental effects of industrial
installations.””” The main idea of the IPPC Directive was however
kept; namely to take a holistic or integrated approach to minimising
pollution from various industrial sources throughout the European
Union.” This aim is to be achieved mainly via four components of

4 Jans, Vedder (2012) p. 59 and Lee (2014) p. 16.

25 Lee (2014) p. 17. See also Jans, Vedder (2012) pp. 113-122.

26 Art. 193 TFEU. For a discussion regarding more stringent environmental measures
and the connection to the principle of a high level of protection, see Langlet,
Mahmoudi (2016) pp. 49-51.

™7 Dir. 2010/75/EU. The directive took effect on 6 January 2011 and had to be
transposed into national legislation by EU member states by 7 January 2013. The IED
replaced the IPPC Directive (Dir. 2008/1/EC) and five directives (Dir. 78/176/EEC,
Dir. 82/883/EEC, Dir. 92/112/EEC, Dir. 1999/13/EC, Dir. 2000/76/EC) as of 7
January 2014, with the exception of the Large Combustion Plants Directive
(2001/80/EC) where the final date of replacement was set to the 1 January 2016.

"8 Ppreamble (3) and (2) of Dir. 2010/75/EU. Furthermore, Art. 1 regarding the
directive’s subject matter reflects a holistic approach by stating that the ’Directive
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the directive, namely the permit, emissions limit values, best available
techniques, and environmental quality standards.”

Industrial operators covered by Annex I of the directive have to apply
for integrated permits issued by authorities in their respective EU
countries.”® The integrated permits shall consider the entire
performance of the industrial installation by accounting for emissions
to water, land and air, but also other factors such as the generation of
waste, the use of raw materials and energy efficiency, all with the aim
of pro;lsilding a high level of protection for the environment as a
whole.

When it comes to emission limit values for pollutants to air, water and
land in the individual permits, these are specified partly as emission
limit values in the annexes of the IED. For SO, emissions to air, which
is one of the substances listed in Annex II, emission limit values must
be included in the requirements of a permit.””> Emission limit values
can for instance be found for waste incineration and for installations
producing titanium dioxide.””> Emission limit values in permits are
however also dependent on the best available techniques. More
specifically, permit conditions regarding emission limit values must
be specified based on so-called BAT conclusions for the type of
industrial activity in question.”*

As regards environmental quality standards, the IED may also in some
instances require a permit to include emission limit values that are

lays down rules on integrated prevention and control of pollution arising from
industrial activities. It also lays down rules designed to prevent or, where that is not
practicable, to reduce emissions into air, water and land and to prevent the generation
of waste, in order to achieve a high level of protection of the environment taken as a
whole’.

7 Jans, Vedder (2012) p. 365.

7 Art. 5, 10 and Annex I of Dir. 2010/75/EU.

7l Art. 5and 11 and 1 of Dir. 2010/75/EU.

32 Art. 14(1.)(a) and Annex 11, 1. of Dir. 2010/75/EU.

7 Part 3, Annex VI and Part 2, Annex VIII of Dir. 2010/75/EU.

34 Art. 15(3.) of Dir. 2010/75/EU. For a definition of Best Available Technology
Conclusions (BAT) conclusions, see Art. 1(12) of Dir. 2010/75/EU. For further
details about the relation between BAT, BAT conclusions, and the specification of
emission limit values in permits, see Langlet, Mahmoudi (2016) pp. 200-203.
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stricter than those values mandated by the best available techniques.
This in a situation where an environmental quality standard would not
be complied with, even though emission limit values according to
BAT have been included in a permit for a specific industry.”
‘Environmental quality standard’ as defined in the IED include those
standards specified in Union law, which for example means those
defined by the directive on ambient air quality, Dir. 2008/50/EC."°

On the 1 January 2016, the IED repealed the directive on large
combustion plants (LCP Directive), which regulated SO, emissions.”’
Currently, the equivalent parts of the IED in Chapter III applies to
large combustion plants with a rated thermal input equal to or greater
than 50 MW, irrespective of the type of fuel used; solid, liquid or
gaseous.”” Furthermore, the IED applies both to new and existing
combustion plants. Plants permitted before 7 January 2013 and put
into operation no later than 7 January 2014 have to comply with those
emission limit values inter alia for SO, emissions that are specified in
Annex V.” Those plants that are licensed after 7 January 2014 have
to comply with stricter emission limit values also specified in Annex
V."* Additionally, for the combustion of indigenous solid fuel, the
IED specifies minimum rates of desulphurization as an alternative to
the emission limit values. These minimum rates of desulphurization
apply to plants within both of the mentioned intervals.”"

As a part of the revision of EU air policy, a new directive on the
limitation of emissions of certain pollutants into the air from medium
combustion plants (MCPs) has been adopted.”*” The directive aims to
fill the gap in EU legislation applying to combustion plants by
targeting plants with a rated thermal input from 1 to 50 MW. As
regards pollutants, the directive aims at reducing emissions inter alia

35 Art. 14(1.) and 18 of Dir. 2010/75/EU.

36 Art. 3(6) of Dir. 2010/75/EU and Lee (2014) p. 111.
37 Dir. 2001/80/EC.

3% Art. 28 of Dir. 2010/75/EU.

39 Art. 30(2.) and Part 1, Annex V of Dir. 2010/75/EU.
™9 Art. 30(3.) and Part 2, Annex V of Dir. 2010/75/EU.
™! Art. 31 and Part 5, Annex V of Dir. 2010/75/EU.

™2 Dir. (EU) 2015/2193.
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of SO, emissions to air from MCPs in order to avoid potential risks to
human health and the environment from such emissions.”® The
directive has been drafted in a manner not to overlap with the rules
already existing for large combustion plants in the IED.”* Emission
limit values for SO, emissions are set out in an annex to the directive
applying to both existing and new MCPs.”

Finally, apart from the pollution sources falling within the scope of
the IED, some stationary pollution sources have all the same been
subject to the type of fuel quality requirements that have been
employed for mobile pollution sources. In the latter case, the quality
of petrol and diesel fuels for vehicles using positive-ignition and
compression-ignition engines are separately regulated in Directive
98/70/EC commented on below. However, Directive (EU) 2016/802,
a consolidating act replacing the ‘sulphur directive’, Directive
1999/32/EC  with amendments, also contains fuel quality
requirements, and regulates the reduction of sulphur content of certain
liquid fuels used on land. As the text of the new directive stands
today, its purpose is to:

‘reduce the emissions of sulphur dioxide resulting from the
combustion of certain types of liquid fuels and thereby to reduce the
harmful effects of such emissions on man and the environment ...
[and] ... Reductions in emissions of sulphur dioxide resulting from
the combustion of certain petroleum-derived liquid fuels shall be
achieved by imposing limits on the sulphur content of such fuels as a
condition for their use within Member States' territory, territorial seas
and exclusive economic zones or pollution control zones’’*®

For the purposes of land applications, the directive’s definitions of
‘heavy fuel oil” and ‘gas oil’ are relevant. In both cases, the fuels are
defined as ‘any petroleum-derived liquid fuel, excluding marine fuel’
falling within the specified range given in combined nomenclature

™ Art. 1 of Dir. (EU) 2015/2193.

™ Art. 2 of Dir. (EU) 2015/2193.

™5 Annex II of Dir. (EU) 2015/2193. See also Art. 6 of the same directive.
™8 Art. 1(1.)-(2.) of Dir. (EU) 2016/802.

193



codes (CN codes).”” In practice, what Directive (EU) 2016/802
prescribes when it comes to stationary terrestrial installations is that
any liquid sulphur containing fuel used on land, for example for
heating and for industrial engines and boilers, has to fulfil the sulphur
quality requirements of the directive. According to the directive,
currently a maximum of 1,00% or 1000 mg/kg sulphur content in
heavy fuel oil,”* and 0,10% or 100 mg/kg sulphur content for gas oil
is allowed.”

5.2.4 EU Law - Ambient Air Quality

Apart from directives like the IED, applying to air pollution from
industrial installations, legislation that forms a fundamental part of EU
air regulation is also found in the area of air quality legislation or air
quality standards. In essence, the current directive on ambient air
quality and cleaner air for Europe maintains the overarching aim or
aims already set in the 1996 air quality framework directive,”’
although with the inclusion of two additional aims. One of these aims
is that the measures of the directive now also seeks to ‘monitor long-
term trends and improvements resulting from national and
Community measures’ and the other is that ‘increased cooperation
between the Member States in reducing air pollution’ is promoted.”'

As regards definitions, Directive 2008/50/EC defines ‘ambient air’ as:

‘outdoor air in the troposphere, excluding workplaces as defined by
Directive 89/654/EEC ... where provisions concerning health and

™7 Art. 2(a)-(b) of Dir. (EU) 2016/802, emphasis added.

™8 Art. 3(1.) of Dir. (EU) 2016/802. See however applicable derogations in relation to
heavy fuels used in combustion plants in Art. 3(2.) of the same directive.

™ 4 of Dir. (EU) 2016/802.

0 e to ‘avoid, prevent or reduce harmful effects on human health and the
environment as a whole ... assess the ambient air quality in Member States on the
basis of common methods and criteria ... [to make information] available to the
public ... [and to] maintain ambient air quality where it is good and improve it in
other cases’, Art. 1 of Dir. 96/62/EC.

U Art. 1(3.) and 1(6.) of Dir. 2008/50/EC as most recently amended by Dir. (EU)
2015/1480. See also Art. 1 of Dir. 96/62/EC. In the following, when references are
made to Dir. 2008/50/EC, these are references to the directive as most recently
amended by Dir. (EU) 2015/1480.
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safety at work apply and to which members of the public do not have
regular access’’

Further, ‘pollutant’ is defined as ‘any substance present in ambient air
and likely to have harmful effects on human health and/or the
environment as a whole’,”” which thus aptly applies to typical air

pollutants like SO, emissions.

When it comes to obligations and scope, one of the basic obligations
in Directive 2008/50/EC demands that ‘Member States shall establish
zones and agglomerations throughout their territory’, further it is held
that ‘Air quality assessment and air quality management shall be
carried out in all zones and agglomerations’.”>* What is meant by
‘territory’ is not defined in the directive but ‘zone’ is defined as ‘part
of the territory of a Member State, as delimited by that Member State
for the purposes of air quality assessment and management’ and
‘agglomeration’ as ‘a zone that is a conurbation with a population in
excess of 250000 inhabitants or, where the population is 250000
inhabitants or less, with a given population density per km2 to be
established by the Member States’.”

Other basic obligations of the directive inter alia concern the regime,
criteria and sampling points for the assessment of air quality for
different pollutants.”® The directive furthermore contains regulations
formulating basic requirements for the management of air quality.”’
A dedicated article is also found concerning cooperation between
Member States in the case that transboundary air pollution causes
exceedances of ‘any alert threshold, limit value or target value plus

any relevant margin of tolerance or long-term objective’.”®

52 Art. 2(1.) of Dir. 2008/50/EC.

33 Art. 2(2.) of Dir. 2008/50/EC, emphasis added.

5% Art. 4 of Dir. 2008/50/EC.

55 Art. 2(16.) and (17.) of Dir. 2008/50/EC.

8 Arts. 5-11 of Dir. 2008/50/EC. The more detailed requirements are however laid
down in separate annexes, see respective annexes referred to in the articles.

7 Arts. 12-22 of Dir. 2008/50/EC.

5% Art. 25 of Dir. 2008/50/EC.
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When it comes to SO, emissions, Directive 2008/50/EC like its
predecessor directive, sets requirements for the protection of human
health as well as for the protection of vegetation. For human health,
average hourly and daily limit values are established.”® A limit value
is defined in the directive as:

‘a level fixed on the basis of scientific knowledge, with the aim of
avoiding, preventing or reducing harmful effects on human health
and/or the environment as a whole, to be attained within a given
period and not to be exceeded once attained’’*

For human health, there are also so-called alert thresholds for among
other pollutants SO, emissions. An alert threshold is defined as ‘a
level beyond which there is a risk to human health from brief
exposure for the population as a whole and at which immediate steps
are to be taken by the Member States’.”" Should an alert threshold for
a specified pollutant be reached ‘Member States shall take the
necessary steps to inform the public by means of radio, television,
newspapers or the Internet’.”® In the case of protection of vegetation,
critical levels inter alia for SOy emissions are set instead of limit

values.”®

7 Section B, Annex XI of Dir. 2008/50/EC.

70 Art. 2 (5.) of Dir. 2008/50/EC. As is apparent from the specific limit values
formulated in Section B, Annex XI of Dir. 2008/50/EC, there is however also a
’margin of tolerance’ for exceedances in amount of sulphur dioxide in air as well as a
tolerance given in numbers of maximum permitted exceedances per year of hourly
and daily average values.

1 Art. 2 (10.) of Dir. 2008/50/EC. For the specific values, see Section A, Annex XII
of Dir. 2008/50/EC.

7 Art. 19 of Dir. 2008/50/EC.

7% Annex XIII of Dir. 2008/50/EC. Critical level is defined as ‘a level fixed on the
basis of scientific knowledge, above which direct adverse effects may occur on some
receptors, such as trees, other plants or natural ecosystems but not on humans’, see
Art. 2 (6.) Dir. 2008/50/EC.
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5.2.5 EU Law - National Emission Ceilings and
Reduction of National Emissions of Certain
Atmospheric Pollutants

Yet another directive that may also be categorized as containing a type
of air quality standards, is the directive on national emission ceilings
(NEC Directive).”™ The NEC Directive, which will be repealed by an
updated directive with effect from 1 July 2018, fixes national
emission ceilings for atmospheric pollutants. The aim of the directive
is to improve the protection of European Union environment and
human health against adverse effects of acidifying and eutrophying
pollutants and ozone precursors. Four air pollutants are targeted
within the territory of Member States and their exclusive economic
zones (however not covering international maritime traffic),”*® namely
sulphur dioxide, nitrogen oxides, volatile organic compounds and
ammonia.”” Reduction of these compounds was to be achieved
stepwise with interim environmental targets that had to be attained in
2010, and the long-term targets are to be attained in 2020.”

For the first targets for 2010, the purpose of the national emission
ceilings was to meet broadly a set of interim environmental
objectives. For example, in the case of acidification the directive
states that ‘The areas where critical loads are exceeded shall be
reduced by at least 50 % ... compared with the 1990 situation’.”®
When it comes to the long-term targets, none of the ceilings for the

pollutants are to be exceeded after 2010.””

The recently adopted directive that will repeal the NEC Directive with
effect from 1 July 2018, is the directive on the reduction of national
emissions of certain atmospheric pollutants (RNE Directive).””' The

% Dir. 2001/81/EC and Kriimer (2015) p. 306.

765 The updated directive is commented on immediately below.

766 Art. 2 of Dir. 2001/81/EC.

67 Art. 4 of Dir. 2001/81/EC. See also Annex I for the specifically formulated country
ceilings, same directive.

768 Arts. 1 and 4 of Dir. 2001/81/EC.

9 Art. 5 of Dir. 2001/81/EC.

0 Art. 1 of Dir. 2001/81/EC.

1 Art. 21 of Dir. (EU) 2016/2284.
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RNE Directive, which also aligns the European emission reductions
with the latest revisions of the Gothenburg Protocol 2012 under the
LRTAP Convention for several pollutants,””” establishes so-called
emission  reduction commitments for the Member States’
anthropogenic atmospheric emissions, inter alia for SO, emissions.

The main objective of the RNE Directive is to ‘move towards
achieving levels of air quality that do not give rise to significant
negative impacts on and risks to human health and the
environment’.”” Five air pollutants will be specifically targeted within
the territory of the Member States, their exclusive economic zones,
and pollution control zones (however not covering international
maritime traffic).”’* These pollutants are: sulphur dioxide, nitrogen
oxides, non-methane volatile organic compounds, ammonia and fine
particulate matter.””

The Member States shall as a minimum, limit their annual
anthropogenic emissions of these compounds according to the
formulated emission reduction commitments applicable from 2020.77
For 2025, intermediate indicative (non-binding) emission levels will
be formulated, and finally, yet other emission reduction commitments
will be applicable from 2030 and onwards,””’ with some possible
flexibilities.””® Like in the Revised Gothenburg Protocol 2012, the
new proposed European emission reduction commitments applying
from 2020 and beyond are expressed as emission reductions that have

72 preamble (5)-(7) of Dir. (EU) 2016/2284.

13 Art. 1(1.) of the RNE Directive.

7 Art. 2 of the RNE Directive.

5 Art. 4(1.) of the RNE Directive. See also Annex II for the specifically formulated
national emission reduction commitments, same directive.

76 The old NEC Directive emission ceilings from 2010 are kept until 2020, when they
will be replaced by the emission reduction commitments, Art. 21 of the RNE
Directive.

717 Arts. 4(1.)-4(2.) of the RNE Directive. See also Annex II of the same directive.

" Art. 5 of the RNE Directive, according to which Member States may apply for
‘Adjustment of national emission inventories’, see also Annex IV Part 4 of the same
directive.
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‘to be delivered in the target calendar year, as a percentage of the total

of emissions released during the base year (2005)’."”

To implement the RNE Directive, the Member States are among other
things required to draw up national programmes, and to report their
emission inventories to the European Commission and the European
Environment Agency to show progress and to verify compliance.”™

5.2.6 EU Law - Mobile Source Emissions

Generally considered, the regulation of transport and the environment
has developed into two discernable main categories today: legislation
of road vehicles, and legislation regarding automotive fuel quality.
The legislation of road vehicles is extensive and encompasses a large
overlapping body of legal acts establishing among other things
common emissions standards and standards for type approval of
technical qualities of different vehicles.”®' Since the 1990s, measures
to abate air emissions from cars have been drafted in the
Commission’s Auto/Oil Programme.” For road vehicles, the
standards go by the name of ‘EURO’ standards followed by Hindu-
Arabic and Roman numerals depending on type of vehicle.”® The

" Art. 3(10.) of the RNE Directive. See also Annex II of the same directive. See also
Table 2, Annex II of the Revised Gothenburg Protocol 2012.

80 Arts. 6 and 10 of the RNE Directive.

8! This large body of legal acts has been described as difficult to penetrate for other
than experts insofar as ’numerous overlapping directives and proposals which use
numerous acronyms, contain extensive technical details, measurements, control and
test rules which all constantly change among themselves, as well as the lack of
consolidating texts have led to a situation in which the legal provisions lack
transparency and cannot really be checked by people other than specialist experts—
which are in industry’, Krdmer (2015) p. 311. Other wheeled vehicles for non-road
use, i.e. tractors for agricultural and forestry use, have been regulated separately, see
Dir. 2000/25/EC as most recently amended via Dir. 2014/43/EU. Polluting emissions
from railway transport and other non-road mobile machinery are also regulated
separately, see Dir. 97/68/EC as most recently amended and repealed by Reg. (EU)
2016/1628.

82 Kramer (2015) pp. 310-311. Auto/Oil 1I started in 1997 and called for adoption or
implementation of different emission standards until 2010, COM(2000) 626 final.

™ Hindu-Arabic numerals are used for light vehicles (e.g. EURO 1 for passenger cars
and light commercial vehicles) and Roman numerals are used for heavy vehicles (e.g.
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emission standards for road vehicles in the EURO 1-6 (or EURO I-
VI) however only concern the four major pollutants of carbon
monoxide (CO), NO,, particles, and hydrocarbons, but not SO
emissions.”™ SO, emissions from road and other vehicles are instead
regulated in legislation regarding automotive fuel quality which is
commented on in the following.

Directive 98/70/EC is the main legal act regulating vehicle fuel
quality by setting specifications for petrol and diesel.”® Moreover, the
directive regulates monitoring and reporting of greenhouse gas
intensity of fuel and energy and sustainability criteria for biofuels.”
As is stated in the preamble, the directive was created both with
market and environmental considerations in mind.”*’ The directive not
only aims to reduce SO emissions, but it additionally aims to abate
pollutants like NO,, unburnt hydrocarbons, particulate matter, and
carbon monoxide, that typically are dealt with through motor
requirements.”**

When it comes to SO, emissions, the directive initially states that ‘the
significant reduction in aromatics, olefins, benzene and sulphur can
permit better fuel quality to be obtained from an air quality

standpoint’.”® The scope of the directive encompasses the setting of:

‘(a) technical specifications on health and environmental grounds for
fuels to be used with positive ignition and compression-ignition
engines, taking account of the technical requirements of those
engines; and

EURO I for lorries and buses). For further details, an extensive archive of reference
documents in the form of directives and regulation of road vehicles can be accessed
via <https://ec.europa.eu/growth/sectors/automotive/legislation/motor-vehicles-
trailers_en>.

8 See <http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:128165> with
further references.

85 I the following, when references are made to Dir. 98/70/EC, these are references
to Dir. 98/70/EC as most recently amended by Dir. (EU) 2015/1513.

786 Art. 7a and 7b and Annex IV of Dir. 98/70/EC.

87 preamble (1)-(3) of Dir. 98/70/EC.

788 preamble (3) of Dir. 98/70/EC.

8 Preamble (12) of Dir. 98/70/EC, emphasis added.
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(b) a target for the reduction of life cycle greenhouse gas
emissions. ™

What the directive practically means today, is that the fuel marketed
for vehicles with positive-ignition engines (gasoline engines) and
compression ignition engines (diesel engines) can have a maximum
sulphur content of 10 mg/kg or 0,001%, although with possibility of
derogation in some cases.””'

5.3 The National Regulation of SO, Emissions
from Terrestrial Sources - Sweden”’>

The following sections give an overview of the current Swedish
regulation of SO, emissions from terrestrial sources. As will become
apparent, the structure of Swedish regulation of SO, emissions from
terrestrial sources in many cases broadly reflects the structure found in
EU legislation as a consequence of Member State obligations to
implement directives, and in some instances, it also simultaneously
implements LRTAP requirements as a consequence of treaty
obligations. This is for example the case for mobile and stationary
emission sources and ambient air quality. All the same, Sweden does
not solely implement EU acts or its international obligations, but also
complements implementing acts with for example soft law measures
like in the case of some of the Swedish environmental objectives that
are linked to national emission ceilings. Like the historical
examination of Swedish regulation of SO, emissions above in Chapter
3, the examined regulation in the sections below are structured
according to themes.

5.3.1 Stationary Source Emissions

As regards SOy emissions from stationary sources, Sweden has since
the 1990s used an approach based on the European framework for

0 Art. 1 of Dir. 98/70/EC.

! Arts. 3 and 4 and Annex I and II of Dir. 98/70/EC.

"2 Like in the national historical section supra Chapter 3 Section 3.1.6, all
translations of titles and text from national legal acts are the author’s own translations,
unless available translations have been found in other sources.
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regulating sulphur and other pollutants. As mentioned above,”” this

framework infer alia builds on integrated pollution prevention control.
Current Swedish regulation regarding stationary source emissions
therefore aims to implement the IED partly via the Swedish
Environmental Code,”* which spells out the basic rules for integrated
permit  application  together with the specifications in
Miljéprovningsforordning (the ‘Ordinance on Environmental
Assessment’).””  Additionally,  Industriutslippsforordning  (the
‘Ordinance on industrial emissions’) aims to implement the IED as
regards BAT-requirements connected to the directive.”® In
Industriutslippsforordning, the BAT-requirements are referred to in
the form of separate commission implementing decisions, establishing
the best available techniques conclusions for different industrial
activiti769:7s under the IED, including references to SOy emission
limits.

Further, like on the EU level, requirements for land installations also
occur in fuel quality regulation. Svavelférordning (2014:509) (the
‘Sulphur Ordinance (2014:509)")™® currently regulates fuel quality
and applies, with some exceptions, to all fuels containing sulphur.”’
Practically, this means that Svavelférordning as a point of departure
applies to all terrestrial uses of fuels containing sulphur. Additionally,

3 Supra Section 5.2.3.

% Chapter 9 of SFS 1998:808. See also references in the bibliographic information of
act SFS 2012:907 amending SFS 1998:808 and its Chapter 9. Here, OJ L334/2010 p.
17 or Dir. 2010/75/EU is inter alia listed as travaux préparatoires.

™ SFS 2013:251. In the bibliographic information, OJ L334/2010 p. 17 or Dir.
2010/75/EU is inter alia listed as travaux préparatoires.

6 SFS 2013:250. The travaux préparatoires listed in the bibliographic information
for this legal act is inter alia OJ L334/2010 p. 17, which is Dir. 2010/75/EU. See also
the travaux préparatoires to SFS 2013:250, given in document Fm 2013:1. Here, SFS
2013:250 is further elaborated and explained.

"7 As regards BAT conclusion references to SOy emission limits under normal
operations, see e.g. the limits given for emissions for the manufacture of glass and
emissions limits for the production of cement, lime and magnesium oxide in
Decisions 2012/134/EU and 2013/163/EU respectively.

"% SFS 2014:509. See also infra Section 5.3.4 for more comments about current
regulation of sulphur content in liquid fuels.

7 Section 11 of SFS 2014:509.

202



in Svavelforordning, the requirements of the aforementioned Dir.
1999/32/EC are simultaneously aimed to be implemented.*” For
instance, in the ordinance, it is prescribed that gas oils for terrestrial
uses can be sold, transferred or used only if the sulphur content does
not exceed 0,10% sulphur content.*”" This is in line with what Dir.
1999/32/EC stipulates.*” However, when it comes to the burning of
heavy fuel oil for terrestrial use, the ordinance goes further and sets a
maximum limit at 0,80% sulphur content.*” This should be compared
to the maximum of 1,00% sulphur content prescribed by Dir.
1999/32/EC.**

A separate section in the ordinance is dedicated to the combustion of
sulphurous fuels used in industrial installations or installations for
energy production. In these cases, the release of sulphur compounds to
air can amount to a maximum of 0,10 grams of sulphur per megajoule
of fuel, or if the total amount of emissions per year surpasses 400 tons
of sulphur, 0,05 grams of sulphur per megajoule of fuel, all measured
in yearly mean value.*” Additionally, a separate article for coal fired
combustion installations prescribes that coal can not be used if its
combustion results in the release of sulphur compounds to air
surpassing 0,05 grams of sulphur per megajoule of fuel, measured in
yearly mean value.**

A related piece of legislation to Svavelforordning, also applying to
stationary emission sources’ release of SO, emissions, is Forordning

89 The travaux préparatoires listed in the bibliographic information for this legal act
is inter alia OJ L121/1999 p. 13, which is Dir. 1999/32/EC. At the time of writing, no
changes have been made in the ordinance as an effect of the consolidating Dir. (EU)
2016/802 replacing Dir. 1999/32/EC. The changes are however, as with consolidating
acts oriented to clarify, and not to change the actual content, which is why the
Swedish ordinance arguably all the same is in conformity also with the new directive
as regards content.

%! Section 13 of SFS 2014:509.

802 Art. 4 of Dir. 1999/32/EC. See also Art. 4 of Dir. (EU) 2016/802.

893 Section 14 of SFS 2014:509. Additional criteria also apply to the combustion
results of sulphur compounds emitted to air from burning heavy fuel according to the
section.

804 Art. 3 of Dir. 1999/32/EC. See also Art. 3 of Dir. (EU) 2016/802.

%% Section 15 of SFS 2014:509.

%% Section 16 of SFS 2014:509.
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(2013:252) om stora forbrdinningsanliggningar (the ‘Ordinance
(2013:252) on large combustion plants’).*”’ This ordinance aims to
implement the IED as regards large combustion plants*” into Swedish
legislation and it inter alia aims to limit the amount of SO, emissions
from large combustion plants with a rated thermal input of 50 MW or
more.* In the ordinance, a combustion plant is defined as ‘technical
equipment in which one or more fuels are oxidised in order to use the
released energy’.*'" Further, specific SOy emission limit values apply
to both new and existing combustion plants.*"' These emission limit
values are given in milligram per cubic meters for released sulphur
dioxides and differ depending on type of fuel used, for example
biomass, peat or liquid fuel.** Yet another ordinance, which applies
to waste incineration, is Forordning (2013:253) om forbranning av
avfall (the ‘Ordinance (2013:253) on incineration of waste’). This
ordinance aims to implement the IED as regards incineration of
waste,”” and among other things specifies SOy emission limits to air

s 814
from waste incinerators.

5.3.2 Ambient Air Quality

When it comes to national regulation of ambient air quality,
Luftkvalitetsforordning (the ‘air quality ordinance’) is the main act
aiming to implement the EU directive on ambient air quality.®”
Additionally, Naturvdrdsverkets foreskrifter om  kontroll av

%7 SFS 2013:252.

8% The directive on medium combustion plants has at the time of writing not yet been
transposed into Swedish law. According to the directive, the date for transposition is
at latest 19 December 2017, Art. 17 of Dir. (EU) 2015/2193.

89 The travaux préparatoires listed in the bibliographic information for this legal act
is inter alia OJ L 334/2010 p. 17, which is Dir. 2010/75/EU (the IED). See also
Sections 1 and 6 of SFS 2013:252.

810 Section 5 of SFS 2013:252. Cf. Art. 1(25) of the IED.

$1' Sections 8-11 of SFS 2013:252.

%12 Sections 44-54 of SFS 2013:252. Cf. Annex V, Part 1 and 2 of the IED.

813 The travaux préparatoires listed in the bibliographic information for SFS
2013:253 is inter alia OJ L 334/2010 p. 17, which is Dir. 2010/75/EU (the IED).

$14 Section 57 of SFS 2013:253.

815 SFS 2010:477. The travaux préparatoires listed in the bibliographic information
for SFS 2010:477 is inter alia OJ L152/2008 p. 1, which is Dir. 2008/50/EC.
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luftkvalitet (‘The Environmental Protection Agency’s instructions on
control of air quality’) works as a supplementary act, also aiming to
implement the EU directive on ambient air quality as regards
measurement methods.*'®

Initially, the Luftkvalitetsforordning clearly states that it has been
enacted on the basis of the general rules on environmental quality
standards laid down in Miljébalk, the Swedish Environmental Code.
To this end, the environmental quality standards formulated in
Luftkvalitetsforordning specify the levels of pollution that must be
complied with according to Miljobalk.*"" With respect to allowed
levels of SO, emissions in air to protect human health,
Luftkvalitetsforordning sets slightly stricter levels than Dir.
2008/50/EC. For an average period of one hour, a limit value is set at
200 pg/m’ compared to 350 pg/m’ in the directive and for a daily
average of one day, a limit value is set at 100 pg/m’ compared to 125
pg/m’ in the directive.®® However, the levels of allowed exceedances
are at the same time more generous in the Luftkvalitetsforordning than
in Dir. 2008/50/EC. The hourly limit value may be exceeded up to
175 times a calendar year compared to 24 times a calendar year in the
directive and the daily average may be exceeded up to 7 times a
calendar year compared to 3 times a calendar year in the directive, all
as long as the exceedances never pass the maximum allowed
exceedance limits specified in the directive.*” For the protection of
vegetation from SOy emissions, the Luftkvalitetsforordning sets the
same critical levels given in the directive.*

More details on the regulation of control of air quality is not given in
Luftkvalitetsférordning, but as initially mentioned in an instruction
that supplements the ordinance, Naturvdrdsverkets foreskrifter om

816 The travaux préparatoires listed in the bibliographic information for NFS 2016:9
is inter alia OJ L152/2008 p. 1, which is Dir. 2008/50/EC.

817 Sections 8 and 9 of SFS 2010:477. See also Section 2, Chapter 5 of SFS 1998:808.
818 Section 12 of SFS 2010:477 and Section B, Annex XI of Dir. 2008/50/EC.

819 Section 12 of SFS 2010:477. See also Section B, Annex XI of Dir. 2008/50/EC.

820 J e. a critical level of 20 pg/m’ sulphur dioxide in air, in an averaging period of a
calendar year and in winter (1 October to 31 March), see Section 13 of SFS 2010:477.
See also Annex XIII of Dir. 2008/50/EC.
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kontroll av luftkvalitet.**! Here, the specifics are given concerning

measurements, modelling techniques, common assessment criteria and
reporting of results of air quality assessment for outdoor air. The
. . . . . 822

instruction addresses all responsible counties in Sweden.

5.3.3 National Emission Ceilings

As mentioned above, the NEC Directive and the recently adopted
RNE Directive fixes national emission ceilings and national emission
reductions for atmospheric pollutants. Its aim is to improve the
protection of European Union environment and human health against
adverse effects of acidifying and eutrophying pollutants and ozone
precursors. To implement the directive, the Member States are
required to draw up national programmes.

In Sweden, Forordning om nationella utsldppstak for luftfororeningar
(the ‘Ordinance on national emission ceilings for air pollutants’)** is
aimed as one part of the implementation of Dir. 2001/81/EC.*** The
ordinance establishes a primary responsibility for the Swedish
Environmental Protection Agency to compile a foundation for the
formulation of national programmes. In this responsibility lies also a
task to collect basic data from other authorities needed for the
formulation of the same programmes.*” The ordinance does not
contain any specific limits itself, however it refers back to Dir.
2001/81/EC.%

Another part aiming to implement Dir. 2001/81/EC is performed via
Sweden’s environmental objectives.*”” Briefly explained, the Swedish
parliament has adopted 16 environmental quality objectives. Their
purpose is to describe what state and quality of the Swedish

821 NFS 2016:9.

822 Section 1 of NFS 2016:9.

823 SFS 2003:65.

84 The travaux préparatoires listed in the bibliographic information for SFS 2003:65
is OJ L309/2001 p. 22, which is Dir. 2001/81/EC.

825 Section 1 of SFS 2003:65.

826 Sections 1-2 of SFS 2003:65.

827 Naturvérdsverket (2006) p. 1.
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. . . . 828 . .
environment is sustainable in the long term.”” Beside the ordinance

just mentioned, the implementation of Dir. 2001/81/EC has been
realized in three of Sweden’s environmental objectives, namely ‘clean
air’, ‘natural acidification only’ and ‘zero eutrophication’.*” All of
these environmental objectives are nationally based, and to a large
extent follow up on land-sourced pollution activities. Nevertheless,
shipping is also relevant and acknowledged as an emission factor.**
Generally, in the case of SO, emissions to air, the objectives ‘clean
air’ and ‘natural acidification’ are of main interest.*”!

Each of the 16 environmental objectives are specified with milestone
targets that may contain more concrete values like for example in the
case of ‘clean air’, which inter alia specifies that ‘The level of 5
micrograms/m* for sulphur dioxide as an annual average must be
attained in all municipalities in 2005°.** Likewise for the objective
‘natural acidification only’ it is stipulated that ‘In 2010, emissions in
Sweden of sulphur dioxide into the air shall have been reduced to 50
000 tonnes’.® On a county level, it is allowed to establish tailored

828 Swedish Environmental Protection Agency (2011) p. 2. These 16 environmental
objectives are in turn subordinate to the ‘generation target’, which is guiding Swedish
environmental policy. It states that ‘The overall goal of environmental policy is to
hand over to the next generation a society in which the major environmental problems
are solved, without causing increased environmental and health problems outside of
Sweden’, Prop. 2009/10:155 p. 21, own translation. See also p. 17 same source.

829 Naturvardsverket (2006) p. 1. English translation of environmental objectives
taken from Swedish Environmental Protection Agency (2011).

80 See e.g. the discussion about shipping relating to the environmental objective *zero
eutrophication’ at < http://www.miljomal.se/Miljomalen/Alla-
indikatorer/Indikatorsida/Fordjupning/?iid=91&pl=1&t=Land&I=SE>.

8! The target zero eutrophication’ focuses specifically on nitrogen oxides and
nutrient outlets and not on emissions of sulphur oxides, Naturvardsverket (2011) p.
87. See also the discussion about shipping relating to the environmental objectives
‘natural acidification only’ and “clean air’ at:
<http://www.miljomal.se/Miljomalen/Alla-
indikatorer/Indikatorsida/Fordjupning/?iid=126&pl=1&t=Land &1=SE> and <
http://www.miljomal.se/Miljomalen/Alla-
indikatorer/Indikatorsida/Fordjupning/?iid=125&pl=1&t=Land&1=SE>.

832 Naturvéardsverket (2006) p. 28, own translation.

833 Naturvérdsverket (2006) p. 29, own translation. See also Swedish Environmental
Protection Agency (2011) p. 2.

207



regional targets that specify the national environmental objectives and
their respective milestone targets.*”* These regional targets could
potentially be transformed into binding and enforceable
environmental quality standards guided by what is needed in each
county. However, no examples of this exist in Sweden as to yet
according to the author’s knowledge.*”

5.3.4 Mobile Source Emissions

The Swedish legislation on emissions to air from mobile sources
basically follow the same separation pattern of different air pollutants
found in the EU legal acts. For instance, the regulation of NOj
emissions is handled via rules regarding type approval and technical
qualities of wvehicles in Avgasreningslag (the ‘exhaust emission
control act’)* and Avgasreningsforordning (the ‘exhaust emission
control ordinance’).*”” Moreover, these legal acts refer to the relevant
EU-acts connected to the different EURO vehicle emission
standards.®*

However, like in the case of EU legislation, SO, emissions from road
and other vehicles®’ in Sweden are regulated in legislation regarding
automotive fuel quality. Drivmedelslag (the ‘fuel act’)** and
Drivmedelsforordning (the ‘fuel ordinance’)™' regulate vehicle fuel

834 See e.g. Linsstyrelsen Vistra Gétalands 14n Beslut 2008-03-17 (2008) p. 5, which
stipulates a county objective that ’In 2010 the emissions of sulphur dioxide in the
county of Véstra Gotaland have been reduced to 4200 tonnes or less’, own translation.
This is a specification of the national milestone target stating that ‘In 2010, emissions
in Sweden of sulphur dioxide into the air shall have been reduced to 50 000 tonnes’,
see p. 5 same source.

835 See however Dahlhammar (2008) p. 86 for some comments about the possibilities
to strengthen Sweden’s environmental objectives by transforming milestone targets
into binding environmental quality standards.

3 SFS 2011:318.

7 SFS 2011:345.

3% Article 2 of SFS 2011:318.

39 SFS 1998:1707, Lag om dtgirder mot buller och avgaser frdn mobila maskiner
(the ‘act on measures against noise and exhaust emissions from mobile machinery’)
covers other vehicles such as tractors and terrain vehicles.

9 SFS 2011:319.

1 SFS 2011:346.
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quality, inter alia by setting specifications for petrol and diesel. With
an aim ‘to prevent that fuels for engine operation injures or causes
harm to health or the environment’,*” the Drivmedelslag applies not
only to petrol and diesel but also to biofuels.*”® When it comes to
sulphur limits, Drivmedelslag specifies the limits which are based on
and reflects the limits set in the main EU directive on automotive fuel
quality, Dir. 98/70/EC.** What this means in practice is that
irrespective of automotive fuel type, if sulphur occurs in the fuel
composition, it can at a maximum have a 10,0 mg/kg or 0,001%
sulphur content.** Thus, Drivmedelslag prescribes the same sulphur
limits as the current Dir. 98/70/EC, which is a maximum of fuel

sulphur content of 10,0 mg/kg or 0,001% sulphur.**

5.4 Conclusions

Current international regulation of SO, emissions from terrestrial
sources can be found within the framework of the LRTAP
Convention. A revised version of the 1999 Gothenburg Protocol was
adopted in 2012 with new emission reduction commitments for 2020
and beyond. Although not yet in force, the Revised Gothenburg
Protocol 2012 continues to build on the multi-effect and multi-
pollutant approach of the 1999 Gothenburg Protocol to prevent and
minimize the exceedances of critical loads and levels of the regulated
compounds, including sulphur. Like before, a stepwise approach is to
be taken to reduce emissions. The new emission reduction
commitments are set based on information given from each party,
inter alia regarding critical loads of sulphur. These commitments are
the totals for each pollutant and are linked to emission limits for both
stationary and mobile emission sources further defined in the annexes.
A difference from the earlier 1999 Gothenburg Protocol is that the

#2 Section 1 SFS 2011:319.

83 Section 2 of SFS 2011:319.

84 The travaux préparatoires listed in the bibliographic information for this legal act
is inter alia OJ 1L350/1998 p. 58, which is Dir. 98/70/EC.

85 See Arts. 4 (10.), 5 (8.), 6 (10.), 8 (7.) and 12 (12.) setting sulphur limits for
different fuels as well as different classes of fuels.

846 Arts. 3 and 4 and Annex I and II of Dir. 98/70/EC.
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Revised Gothenburg Protocol 2012 does not set emission ceilings for
each pollutant. Instead, it specifies emission reduction commitments
for 2020 and beyond in terms of percentage reductions counted from
the base year 2005.

As regards regional instruments regulating terrestrial air pollutant
emissions from the perspective of this thesis, the 1974 Nordic
Environmental Protection Convention should initially be mentioned.
The convention takes a broad approach in regulating environmental
protection and environmentally harmful activities such as gas
discharges causing air pollution. Typical air pollutants are not
mentioned in the convention, but SO, emissions all the same seem to
fit within the definition of environmentally harmful activities of the
convention. As to yet, the actual application of the convention is
rather sparse, although the possibility of using it in disputes between
contracting parties remains.

When it comes to EU air pollution legislation, several categories that
cover air pollution from terrestrial sources can be identified. Starting
with stationary emission sources, the main act for industrial emissions
is the industrial emissions directive, the IED. The IED aims to take a
holistic or integrated approach to minimising pollution from various
industrial sources throughout the European Union. The structure of
the directive rests on the four basic components the permit, emissions
limit values, best available techniques, and environmental quality
standards. Industrial operators covered by Annex I of the IED have to
apply for integrated permits issued by authorities in their respective
EU countries. These permits shall consider the entire performance of
the industrial installation inter alia by accounting for emissions to
water, land and air. The IED specifies both minimum emission limit
values and also connects permits to emission limits based on the best
available technique conclusions for specific industries, for example
for sulphur emissions. In some instances, where an environmental
quality standard would not be complied with, the IED may require a
permit to include emission limit values that are stricter than those
values mandated by the best available techniques.

The IED also regulates large combustion plants with a rated thermal
input of 50 MW and more with emission limits values, both applying
to existing and new plants. As a part of the revision of EU air policy, a
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new directive on the limitation of emissions of certain pollutants into
the air from medium combustion plants, MCPs, has been adopted. The
new directive targets plants with a rated thermal input from 1 to 50
MW.

The reduction of sulphur content of certain liquid fuels used on land is
currently regulated in Dir. (EU) 2016/802, which recently replaced the
old ‘sulphur directive’, Dir. 1999/32/EC. For the purposes of
terrestrial applications, a maximum of 1,00% or 1000 mg/kg sulphur
in heavy fuel oil, and 0,10% or 100 mg/kg sulphur for gas oil is
allowed.

As regards ambient air quality, the EU legislation aims at avoiding,
preventing or reducing harmful effects on human health and the
environment as a whole. Furthermore, its aims include assessment of
ambient air quality in member states on the basis of common methods
and criteria as well as maintaining ambient air quality where it is good
and improving it in other cases. The latest air quality directive, Dir.
2008/50/EC, bundles a number of previous directives on air quality,
and like in the case of the older directives it sets limit and threshold
values among other things for sulphur dioxides that are to be
respected in zones and agglomerations.

As regards national emission ceilings, the NEC Directive currently
fixes national emission ceilings for atmospheric pollutants. Its aim is
to improve the protection of European Union environment and human
health against adverse effects of acidifying and eutrophying pollutants
and ozone precursors. Among other things, the pollutant sulphur
dioxide is targeted within the territory of member states and their
exclusive economic zones. With goals to be attained at specific dates,
the NEC Directive stipulates reduction of specified compounds in a
stepwise manner. A revision of the NEC Directive linked to the
LRTAP’s Revised Gothenburg protocol 2012 has recently led to the
adoption of a new directive that will repeal the NEC Directive with
effect from 1 July 2018. This new directive is a directive regulating
the reduction of national emissions of certain atmospheric pollutants,
the RNE Directive. The RNE Directive, establishes so-called emission
reduction commitments for the Member States’ anthropogenic
atmospheric emissions, inter alia for SO, emissions. The main
objective of the RNE Directive is to ‘move towards achieving levels
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of air quality that do not give rise to significant negative impacts on
and risks to human health and the environment’.*’ Five air pollutants,
including SO emissions, will be specifically targeted within the
territory of the Member States, their exclusive economic zones, and
pollution control zones (however not covering international maritime

traffic).

The Member States shall as a minimum, limit their annual
anthropogenic emissions of these compounds according to the
formulated emission reduction commitments applicable from 2020,
2025 (intermediate non-binding emission levels), and from 2030 and
onwards.

As regards mobile source emissions and the EU, Directive 98/70/EC
is the main legal act regulating vehicle fuel quality by setting
specifications for petrol and diesel. When it comes to sulphur, the
directive sets out rules for fuel marketed for vehicles with positive-
ignition engines (gasoline engines) and compression ignition engines
(diesel engines) at a maximum sulphur content of 10,0 mg/kg or
0,001%, although with possibility of derogation in some cases.

When it comes to current Swedish regulation of terrestrial sulphur
emissions, its structure broadly reflects the structure found in EU
legislation as a consequence of Member State obligations to
implement directives, and in some cases also simultaneously
implementing Swedish LRTAP requirements. For stationary source
emissions, Sweden has aimed to implement the European framework
regulating SO, emissions. This has partly been done in
Industriutslippsforordning implementing the IED. Fuel quality
requirements for sulphurous fuels when burnt on land are formulated
in Svavelférordning. Additional emission limit values for large
combustion plants are formulated in Forordning (2013:252) om stora
forbrdinningsanldggningar.

87 Art. 1(1.) of the RNE Directive.
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For ambient air quality, Sweden has mainly aimed to implement Dir.
2008/50/EC in two separate legal acts. With some minor differences,
the Luftkvalitetsforordning basically reflects the EU directive. In
Naturvdardsverkets foreskrifter om kontroll av luftkvalitet, specific
requirements are set concerning measurements, modelling techniques,
common assessment criteria and reporting of results of air quality
assessment for outdoor air.

As regards national emission ceilings, Sweden has aimed to
implement the NEC Directive, partly by creating an ordinance,
Forordning om nationella utsldppstak for lufifororeningar, pointing
out the Swedish Environmental Protection Agency as having the
primary responsibility for information gathering and the establishment
of national programmes according to the directive. Partly, the
implementation of the NEC Directive is however also performed by
linking Sweden’s (non-binding) environmental objectives to the
requirements of the directive. These objectives cover the national
level as well as regional parts of Sweden.

Finally, when it comes to SOy emissions from mobile terrestrial
sources, road and other vehicles in Sweden are regulated in legislation
regarding automotive fuel quality. The main acts are Drivmedelslag
and Drivmedelsforordning that regulate vehicle fuel quality, inter alia
by setting specifications for petrol and diesel. When it comes to
sulphur limits, Drivmedelslag specifies the limits which are based on
and reflects the limits set in the main EU directive on automotive fuel
quality, Dir. 98/70/EC.
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‘The reductions in sulphur oxide
emissions resulting from the lower
global sulphur limit are expected
to have a significant beneficial
impact on the environment and on
human health, particularly that of
people living in port cities and

coastal communities, beyond the

existing emission control areas’***

6 Current Regulation of SO, Emissions from Marine
Sources

Following Chapter 5 presenting current regulation of SOy emissions
from terrestrial sources, the present chapter describes current
regulation of SO, emissions from marine sources. This chapter is at
the same time the last of four chapters, Chapters 3-6, of Part II -
BRIDGE, where the historical and current regulation of SOy
emissions from both terrestrial and marine sources is presented with a
view to provide a fundament for the coming analysis in Chapter 7.

As regards content, this chapter commences by examining the
regulation of SO, emissions from marine sources at the international
scale by presenting the Law of the Sea Convention, the LOSC, and
MARPOL 73/78. Furthermore, the specific air pollution annex, Annex
VI of MARPOL 73/78 is presented with a focus on provisions
regarding SO, emissions. The chapter then continues with a
presentation of the regional regulatory scale, including currently

¥ IMO Secretary-General Kitack Lim as quoted in IMO Briefing 27, 28 October
(2016).
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applicable EU legislation regarding SO, emissions marine sources.
This examination is followed by a presentation of currently applicable
Swedish national regulation of SO, emissions from marine sources.
Finally, the chapter ends with some conclusions.

6.1 International Regulation of SO, Emissions
from Marine Sources

6.1.1 The United Nations Convention on the Law of the
Sea

At the international scale, the United Nations Convention on the Law
of the Sea, the LOSC, with its ‘constitutional’ nature lays out the
fundamental legal framework for the most basic matters of the law of
the sea, including protection and preservation of the environment.

As regards SO, emissions, the LOSC does not contain specific
provisions, but as will be elaborated in the following, the more
explicit sulphur regulation in other instruments at the international
level builds on the legal foundations laid out in the LOSC. Looking at
the regulation of air pollution at sea from the perspective of the LOSC
first requires a look at the core provisions for protecting and
preserving the marine environment, since these articles form a base
for other more specific articles. Although references to marine
environmental protection are found in the preamble and in several
articles spread across the LOSC, the core provisions in this area are
found in the dedicated Part XII, entitled ‘Protection and Preservation
of the Marine Environment’. The current section will focus on the
LOSC articles relevant to describing the general principles
underpinning States’ duties to protect and preserve the marine
environment.

At the outset, it can be mentioned that the duty to protect the marine
environment predates the expression it is given in the LOSC. Rather,
it is part of an obligation resting also on regional treaties and other
multilateral instruments that have been created since 1954.** Given

89 Birnie ef al. (2009) p. 387.
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this historical and legal instrument backdrop, it has been suggested
that the articles on marine environmental protection in the LOSC
could be considered as agreed codifications of principles of customary
international law. This, firstly because various international
instruments preceding the LOSC, like the 1972/1996 London
Dumping Convention and MARPOL 73/78, enjoyed a high level of
acceptance in their regulation of marine environmental protection.
And secondly, because there was a strong acceptance surrounding the
importance of marine environmental provisions when this part of the
LOSC was formulated.®

Looking more closely at the articles of Part XII of the LOSC, the first
section lays out the general provisions, Articles 192-196, and sets a
framework for the rest of the provisions on the protection and
preservation of the marine environment.*>' These articles are often
considered and referred to as a package that elaborates principles
regarding the protection of the marine environment.*” As has been
noted though, this first part ‘formulates a series of legal principles ...
without imposing specific obligations or conferring quantifiable rights

853
on States’.

Article 192 starts by expressing that ‘States have the obligation to
protect and preserve the marine environment’.** It is addressed to
States generally and not only to ‘States parties’. This formulation has
been described as a proclamation ‘in general and universal terms what
is regarded as the right or the duty of every State as a general principle
of international law’.*” The extent of this fundamental and general

obligation is further developed in Article 193.

In Article 193 it is held that ‘States have the sovereign right to exploit
their natural resources...” however, this right must be exercised
‘pursuant to their environmental policies and in accordance with their

850 Birnie ef al. (2009) p. 387. See also Nordquist ez al. (1991) p. 3.

851 Nordquist ez al. (1991) p. 36.

82 E.g. Churchill, Lowe (1999) p. 338, Birnie et al. (2009) p. 387. and Rothwell,
Stephens (2016) pp. 370-371.

853 Nordquist ez al. (1991) p. 36.

854 Art. 192 of the LOSC.

855 Nordquist ez al. (1991) p. 39.
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duty to protect and preserve the marine environment’.*® Read

together, the two articles thus imply that the sovereign right of States
to exploit their natural resources is subordinate to their duty to protect
and preserve the marine environment.*”’ Additionally, the basic
obligation to protect and preserve the environment expressed in
Article 192 has a broad extent in application. The duty concerns the
whole of the marine environment, which becomes clearer when the
article is read in the light of Article 194.

In Article 194 it is firstly provided that:

‘States shall take, individually or jointly as appropriate, all measures
consistent with this Convention that are necessary to prevent, reduce
and control pollution of the marine environment from any source,
using for this purpose the best practicable means at their disposal and
in accordance with their capabilities, and they shall endeavour to
harmonize their policies in this connection’®*®

This is an expression of the concept or principle of due diligence.*
Moreover, Article 194 requires that:

‘States shall take all measures necessary to ensure that activities under
their jurisdiction or control are so conducted as not to cause damage
by pollution to other States and their environment, and that pollution
arising from incidents or activities under their jurisdiction or control
does nggot spread beyond the areas where they exercise sovereign
rights’

53 Art. 193 of the LOSC.

857 Rothwell, Stephens (2016) p. 370. See also Birnie et al. (2009) p. 387.

858 Art. 194(1.) of the LOSC.

89 According to Birnie et al., this particular formulation is a bit more flexible and
with slightly more discretion than usual formulations as a result of interests of
developing countries in the formulation of the LOSC. The reference to ‘take all
measures necessary’, which is a usual expression of the principle, is specifically
formulated in the LOSC since the requirement is coupled with the phrase that States
shall use the ‘best practicable means at their disposal and in accordance with their
capabilities’ where the marine environment in general is in risk of damage, Birnie e?
al. (2009) p. 389.

860 Art. 194(2) of the LOSC, emphasis added.
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This passage, together with Article 193, elaborates on the original
Trail Smelter doctrine and incorporates what is stated in Principle 21
of the Stockholm Declaration, and Principle 2 of the Rio Declaration.
The obligation not only includes the prevention of serious harm by
pollution to another State’s territory. It also extends the duty to
prevent damage to areas beyond national jurisdiction, like the global
common area of the high seas.*®' An important related note here is
also what is actually protected according to this duty. Birnie et al.
argues that States’ duty to protect the environment does not only
concern ‘economic interests, private property or the human use of the
sea’, as implied by the LOSC definition of ‘pollution’.*”* The duty
additionally extends to the protection of ‘rare and fragile ecosystems
as well as the habitat depleted, threatened, or endangered species and

. 1.5 863
other forms of marine life’.

Article 195 lays down that States ‘shall act so as not to transfer,
directly or indirectly, damage or hazards from one area to another or
transform one type of pollution into another’.*®* This article regards
States’ obligation to secure that pollution is not transferred from one
part of the sea to another or that pollution is not taken care of simply
by transforming it from one kind of pollution to another.** Finally,
the last of the general provisions, Article 196, regulates States’
obligation to take necessary measures preventing, reducing and
controlling pollution of the marine environment associated with the
use of technologies and introduction of alien or new species.*®

Even though not situated among the general provisions, another
article, which is principally important to the protection of the marine
environment, shall lastly also be mentioned. This is Article 197,
stipulating a duty among States to cooperate:

8! Birnie et al. (2009) p. 387 and Rothwell, Stephens (2016) p. 371.
82 Birnie et al. (2009) p. 388. See also Art. 1(1.)(4) of the LOSC.
863 Art. 194(5) of the LOSC.

864 Art. 195 of the LOSC.

865 Nordquist ez al. (1991) p. 70.

866 Art. 196 of the LOSC.
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‘on a global basis and, as appropriate, on a regional basis, directly or
through competent international organizations, in formulating and
elaborating international rules, standards and recommended practices
and procedures consistent with this Convention, for the protection and
preservation of the marine environment, taking into account
characteristic regional features”*”’

State cooperation is a necessary condition for successful protection of
the marine environment, since vessels move between jurisdictions and
pollution, from vessels or from terrestrial areas, can easily transcend
national boundaries.*® This position has also been affirmed in case
law of the International Tribunal for the Law of the Sea (ITLOS).*”

Having commented on the more general provisions on the protection
of the marine environment in the LOSC, another section is worth
specific attention. This is the fifth section of Part XII, entitled
‘International Rules and National Legislation to Prevent, Reduce and
Control Pollution of the Marine Environment’. The articles in Section
5, Articles 207-212 of the LOSC, are linked to the basic Article 194 in
that they ‘indicate the relationship that is to be maintained between
international rules and national legislation in respect of the various
sources of marine pollution’.*”” That is to say, these articles point out
what States shall legislate about at the national level regarding marine
pollution, for example if it occurs via emissions to air. At the same
time, the articles open up for incorporation by reference of present and
future instruments regarding pollution.*”!

%7 Art. 197 of LOSC.

868 Tanaka (2015) p. 277.

89 The MOX Plant Case (Ireland v. United Kingdom) para. 82 where the tribunal
stated that ’the duty to cooperate is a fundamental principle in the prevention of
pollution of the marine environment under Part XII of the Convention and general
international law’. See also Case Concerning Land Reclamation by Singapore in and
Around the Straits of Johor (Malaysia v. Singapore) para. 92, Dispute Concerning
Delimitation of the Maritime Boundary Between Ghana and Céte d'Ivoire in the
Atlantic Ocean (Ghana/ Cote d'Ivoire) para. 73, and Rothwell, Stephens (2016) p.
371.

870 Nordquist et al. (1991) p. 127.

8! The LOSC intentionally links to other existing conventions and even to future
possible not yet drafted legal instruments via the so-called ‘rules of reference’. This is
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In Section 5 of Part XII, six more precise kinds of marine pollution
are recognized in the articles. These are: pollution form land-based
sources, pollution from seabed activities subject to national
jurisdiction, pollution from activities in the Area, pollution by
dumping, pollution from vessels, and pollution from or through the
a‘cmosphere.872 Two of these articles, Article 211 and 212, will be
specifically commented on in the following since they bear relevance
to pollution from vessels in general, and to the topic of air pollution in
particular.’”” It should however also be recalled that the general
provision defining ‘pollution of the marine environment’ is found in
Article 1(1.)(4) of the LOSC, a broad and flexible provision that
applies to various kinds of pollution, including air pollution in from
marine sources.®”*

Article 211 is the more specific legal basis addressing vessel-source
pollution. The article completes the basic obligation of States
formulated in Article 194 (3.)(b), which in its more general manner
inter alia requires States to take measures ‘designed to minimize to
the fullest possible extent ... pollution from vessels’.*” Broadly
speaking, the extensive Article 211 has been described as having two

main functions.

Firstly, it demands that States ‘acting through the competent
international organization ... shall establish international rules and
standards to prevent, reduce and control pollution of the marine
environment from vessels’.*’® In this case, it is clear that the
competent international organization is IMO, although this is not

always the case when similar reference phrases are used in the

a dynamic feature of the LOSC that gives the convention better possibilities to stand
the test of time. Environmental standards change over time, but by referring to other
instruments, the LOSC itself can avoid the risk of being outdated quickly when
environmental standards change, Harrison (2011) p. 171.

$72 Arts. 207-212 of the LOSC.

873 For further comments about the other articles in Section 5, see Nordquist et al.
(1991) pp. 125-213.

87 Art. 1 1.(4) of the LOSC. See also Nordquist ef al. (1991) pp. 41-42.

875 Nordquist et al. (1991) p. 180. See also Art. 193(3.)(b) of the LOSC.

876 Art. 211(1.) of the LOSC, emphasis added. See also Rothwell, Stephens (2016) pp.
376-377.
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LOSC.*" In the language of Article 211, regulation for flag States
shall ‘at least have the same effect as that of generally accepted
international rules and standards established through the competent
international organization’,*”® which is an obligation of result at a
minimum regulation level. Secondly, Article 211 lays down a
jurisdictional framework that allows for these standards to be used,
not only by flag States, but also by coastal and port States.®”
However, here the standards are the ‘maximum level for regulation by

coastal states who wish to protect their coasts and coastal waters’.**

Article 212 regards pollution from or through the atmosphere of the
marine environment. The article completes the basic obligation of
States formulated in Article 194(3.)(a), to take measures designed to
minimize to the fullest possible extent ‘the release of toxic, harmful or
noxious substances, especially those which are persistent, from land-
based sources, from or through the atmosphere or by dumping’.®
Even though Article 211 of the LOSC applies to vessel-source

pollution in general, Article 212 is the suitable legal basis for

87 LEG/MISC/8 (2014) p. 123. In the commentary to Art. 211 it is stated that ‘IMO is
the competent international organization’ as opposed to commentaries to other articles
where it is stated that ‘IMO is a competent international organization’, emphasis
added.

878 Art. 211(2.) of the LOSC, emphasis added. See also Tan (2006) p. 179. As regards
the meaning and content of ‘generally accepted international rules and standards’
(‘GAIRS’), some short comments should be added. A common view in scholarly
publications is that GAIRS should be interpreted as including the rules and standards
of those legal instruments that enjoy a high level of State acceptance, Tan (2006) pp.
195-196. Here, the first two mandatory annexes of MARPOL 73/78 with its wide
acceptance has been mentioned as an example. Another view as regards GAIRS holds
that the central factor deciding its content is related to whether the rules and standards
have reached a status of customary international law, Harrison (2011) p. 172 and 174.
In any event, the exact meaning and content of GAIRS remains uncertain.

879 Rothwell, Stephens (2016) p. 376.

80 Ringbom (1999) p. 22 and Tan (2006) p. 180. See also Art. 211(5.) and Art.
211(6.) of the LOSC.

881 Nordquist et al. (1991) p. 208. See also Art. 194(3.)(a) of the LOSC.
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regulation regarding air pollution from ships rather than Article
211.%%

In the wording of Article 212(1) ‘States shall adopt laws and
regulations to prevent, reduce and control pollution of the marine
environment from or through the atmosphere, applicable to the air
space under their sovereignty and to vessels flying their flag or vessels
or aircraft of their registry, taking into account internationally agreed
rules, standards and recommended practices and procedures and the
safety of air navigation’.*® This statement inter alia indicates that
legislation on the national level regarding vessels’ pollution from or
through the atmosphere must take into account internationally agreed
regulations.®® In the case of air pollution,” these are IMO
instruments like the subsequently created regulations added through
the MARPOL 73/78 1997 Protocol.** IMO’s mandate to regulate air
pollution for ships is more particularly based on Article 212(3) of the
LOSC. According to Article 212(3),

‘States, acting especially through competent international
organizations or diplomatic conference, shall endeavour to establish
global and regional rules, standards and recommended practices and
procedures to prevent, reduce and control [pollution of the marine
environment from or through the atmosphere]”®"’

882 As Ringbom points out, Art. 212 explicitly applies to ships, and the article does so
under the specifying article heading of ‘Pollution from or through the atmosphere’,
Ringbom (2008) p. 431.

883 Art. 212 of the LOSC, emphasis added.

884 Article 212, like Article 211, thus also contains a rule of reference. However, in
the case of Article 212, this phrase includes a weaker undertaking since it holds that
States shall adopt laws and regulations ‘taking into account internationally agreed
rules, standards and recommended practices and procedures ... .

885 Art. 212(1) and 212(3) have also been linked to instruments and work of IMO
relating to climate change, for example Resolution A.963(23), see LEG/MISC.8 p.
126.

886 1 EG/MISC.8 p. 126.

887 Art. 212(3) of the LOSC. See also e.g. Preamble of Res. A.926(22) referring to the
legal base of Art. 212 of the LOSC in relation to developing legally binding measures
for the reduction of air pollution from ships.
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A relevant question to pose in the air pollution context is whether
Article 212 of the LOSC can be linked via its reference to ‘rules,
standards and recommended practices and procedures’ to other
instruments regarding air pollution, like the LRTAP Convention
regulating emissions from land-based sources?

Looking again at the wording of Article 212, ‘States shall adopt laws
and regulations to prevent, reduce and control pollution of the marine
environment from or through the atmosphere, applicable to the air
space under their sovereignty ...’ This in more precise terms
includes ‘the airspace over its land territory, its internal waters and its
territorial seas’ but not the airspace above the exclusive economic
zone.™ Compared to the LRTAP Convention, which also regulates
airspace, Article 212 of the LOSC specifically regulates pollution of
the marine environment from or through the atmosphere, while the
LRTAP Convention concerns pollution of the atmosphere as such.*°
It has been proposed that Article 237 of the LOSC, regarding
‘Obligations under other conventions on the protection and
preservation of the marine environment’, ‘provides an opening for
linking ... [Article 212(3)] with other aspects of environmental
control of the atmosphere’.*! Furthermore, there are other articles in
the LOSC suggesting that ‘the atmosphere itself can be regarded as a
component of the marine environment, at least to the extent that there
is a direct link between the atmosphere in superjacent airspace and the

natural qualities of the subjacent ocean space’.*”

888 Art. 212(1) of the LOSC, emphasis added.

89 This is derived from Arts. 2 and 49 (in the case of an archipelagic State) read
together with Arts. 58 and 78 of the LOSC. See also Nordquist et al. (1991) pp. 208-
209.

80 Nordquist et al. (1991) p. 212.

81 Art. 237 of the LOSC and Nordquist et al. (1991) p. 213.

82 Nordquist et al. (1991) p. 67, mentioning for example that Art. 56(1)(a) of the
LOSC inter alia provides a coastal State with sovereign rights that can be exercised
for the production of energy from winds. It is also noted that ‘Article 194, paragraph
3(a), together with articles 212 and 222, thus also constitutes a link between the law
relating to the marine environment, and the law relating to the atmosphere as such,
whether or not over the oceans’, see same source p. 67. Relating this to Article 222 of
the LOSC and its reference to States’ implementation of ‘applicable international
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6.1.2 MARPOL 73/78 and the Revised MARPOL 73/78
Annex VI 2008

While the LOSC can be described as the highest-level instrument
providing a broadly accepted ‘constitutional’ frame for protecting the
oceans, MARPOL 73/78 is the highest-level instrument for the
prevention of pollution originating from ships, both when this
pollution is operational and accidental.*”

Before commenting on the regulation of SOy emissions under
MARPOL 73/78, some comments about the general articles are
necessary. Regarding articles of MARPOL 73/78, and the general
framework regarding vessel-source pollution, it should first be
recalled that Article 211(1) of the LOSC is the foundation on which a
general obligation for States is based, to establish international rules
and standards regarding vessel-source pollution, and to re-examine
them from time to time, as necessary. This is to be done through the
competent international organization, in this case IMO, or through a
general diplomatic conference.” In this regard, MARPOL 73/78 is
considered to be the main linked instrument specifying in closer detail
the generally formulated environmental requirements for ships in the
LOSC, especially those of Article 211 of the LOSC commented on

rules and standards established through competent international organizations or
diplomatic conference to prevent, reduce and control pollution of the marine
environment from or through the atmosphere ...” it has finally also been suggested
that these rules and standards could include the LRTAP Convention. Nordquist et al.
(1991) p. 319 mentions that ‘Article 222 does not envisage any single international
organization as being competent’ but then also mentions the Economic Commission
for Europe and its creation of the LRTAP Convention in 1979 as an example. In
summary, it therefore seems that there is some support for linking Article 212 to other
instruments surrounding air pollution, although in conjunction with other articles of
the LOSC and with the aid of some interpretation.

83 preamble of MARPOL 73, stating that the convention desires to achieve ‘the
complete elimination of intentional pollution of the marine environment by oil and
other harmful substances and the minimization of accidental discharge of such
substances’, and Art. 2(3) of MARPOL 73 stating that ‘’Discharge” in relation to
harmful substances or effluents containing such substances, means any release
howsoever caused from a ship and includes any escape, disposal, spilling, leaking,
pumping, emitting or emptying’, emphasis added. See also LEG/MISC.8 pp. 58-59.
84 Art. 211(1) of the LOSC.

225



above.*” In the drafting of the LOSC, links to MARPOL 73/78 where
furthermore established via the LOSC’s rules of reference and
compatibility criteria,*” links that were intentionally planned so as to
avoid conflicts with already established instruments, like MARPOL
73/78.%7

In Article 2(2) of MARPOL 73, a definition of ‘harmful substance’
can be found. Here it is stated that a ‘harmful substance’ means ‘any
substance which, if introduced into the sea, is liable to create hazards
to human health, to harm living resources and marine life, to damage
amenities or to interfere with other legitimate uses of the sea, and
includes any substance subject to control by the present Convention’.
Further, in Article 2(3) of MARPOL 73 ‘discharge’ is defined. It is
stated that ‘in relation to harmful substances or effluents containing
such substances, [discharge] means any release howsoever caused
from a ship and includes any escape, disposal, spilling, leaking,
pumping, emitting or emptying’. Read together, these provisions can
be compared with the general definition of ‘pollution of the marine
environment’ in Article 1 (1.)(4) of the LOSC. MARPOL 73’s
definition of ‘harmful substances’ is compatible with the LOSC
definition of pollution, since it also applies to ‘actual or potential harm
to living resources and marine life, hazards to human health,

85 LEG/MISC.8 p- 58. As stated in LEG/MISC.8, other IMO instruments also exist
that ‘exclusively relate to the prevention of marine pollution, irrespective of whether
the introduction of polluting substances into the sea is the result of an accident
involving a ship or derives from ship-related operational discharges’, p. 56 same
source. These instruments are among others the International Convention Relating to
Intervention on the High Seas in Cases of Oil Pollution Casualties, Convention on the
Prevention of Marine Pollution by Dumping of Wastes and Other Matter,
International Convention on Oil Pollution Preparedness, Response and Cooperation,
1990, as amended and the International Convention on the Control of Harmful Anti-
fouling Systems on Ships, 2001. For the full list, see LEG/MISC.8 p. 56-57.

86 An example of links between MARPOL 73/78 and the LOSC is Art. 211(2) and its
reference to ’generally accepted international rules and standards established through
the competent international organization’, in this case MARPOL 73/78. Since Atrt.
211 is a provision in PART XII of the LOSC, the special compatibility clause in Art.
237 of the LOSC is applicable to how other international instruments should be
applied in relation to the LOSC. See also the general compatibility clause in Art. 311
of the LOSC and the comments in LEG/MISC.8 pp. 57-58 and p. 138.

87 LEG/MISC.8 p. 11.
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. . . .. 898
hindrance to legitimate uses of the sea, and reduction of amenities’.

However, regarding how the harm is done, the LOSC definition of
‘pollution of the marine environment’ has a wider application. Two
differences can be noted here. Firstly, the LOSC definition covers
substances or energy, while MARPOL 73 only covers ‘harmful
substances’. Secondly, MARPOL 73 only applies to ‘discharges’
when occurring from ships,”’ while the LOSC definition applies to all
sources of marine pollution introduced by man.””

Even though MARPOL 73/78 applies to both operational and
accidental discharge of substances in the different annexes, its
provisions mainly regulate the limits of allowed intentional
operational pollution.””" The technical annexes of MARPOL 73/78 lay
down the substantive content of the convention, and regulate
discharges of harmful substances organised under six categories: the
prevention of pollution by oil (Annex I), noxious liquid substances in
bulk (Annex II), harmful substances carried by sea in packaged forms
(Annex III), sewage from ships (Annex 1V), garbage (Annex V), and
air pollution from ships (Annex VI). The last annex, which is of
special interest for the present section, was also extended to cover
GHGs in 2011 via the addition of a chapter regulating mandatory

8% L EG/MISC.8 p. 58.

89 More specifically, as is stated in Art. 3(1) of MARPOL 73, the convention applies
to ’(a) ships entitled to fly the flag of a Party to the Convention; and (b) ships not
entitled to fly the flag of a Party but which operate under the authority of a Party’. It
can nevertheless be noted that this does not apply to warships, naval auxiliary or other
ships owned or operated by a State and used only on government non-commercial
service, see Art. 3(3) of MARPOL 73.

% 1 EG/MISC.8 p. 58. Cf Art. 1 1.(4) of the LOSC and Art. 2(2) and 2(3) of
MARPOL 73.

%! de la Rue, Anderson (2009) pp. 821-823. As the authors state, the predecessor to
MARPOL 73, the 1954 International Convention for the Prevention of Pollution of
the Sea by Oil (OILPOL 1954) was primarily created to reduce intentional oil
pollution associated with practices such as tank cleaning and deballasting. MARPOL
73 was drafted with the intention to update OILPOL 1954 to how practices at sea had
changed.
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energy efficiency measures for international shipping.”” The first five
annexes will not be further commented in the following.””

Focusing on Annex VI, the original content was added to MARPOL
73/78 in 1997 via a protocol.”™ As stated above,”” shortly after the
entry into force of this protocol in 2005, a revision process of Annex
VI was initiated. This resulted in a revised MARPOL Annex VI
adopted via a resolution by the MEPC in 2008.”” Subsequent
amendments of MARPOL Annex VI were, as mentioned, made in
2011 to include energy efficiency measures for ships to control
GHGs.” Thus, looking at the Revised MARPOL 73/78 Annex VI
2008 today, it is not only an annex that limits traditional air pollutants
like SO4 and NOy from ships, but it also includes climate influencing
GHGs. Thus, in practice, the current Annex VI today covers air
emissions, which terminologically encompasses both air pollutants
and GHGs.”

Looking at the substantive content of the Revised MARPOL 73/78
Annex VI 2008, it is firstly relevant for this thesis to examine some of
the general provisions before moving on to the provisions that deal
specifically with SO, emissions. In Chapter 1 of the annex, under the
heading ‘General’ it is firstly stated in Regulation 1 that ‘The
provisions of this Annex shall apply to all ships’, which in this

902 Res. MEPC.203(62).

%3 See instead generally de la Rue, Anderson (2009) pp. 824-847 and Gold (2006) pp.
201-240.

" MARPOL 73/78 1997 Protocol.

95 Supra Chapter 4 Section 4.1.3.2.

% Revised MARPOL 73/78 Annex VI 2008.

97 Res. MEPC.203(62) adding a new chapter 4 to Revised MARPOL Annex VI 2008.
See also the recent Res. MEPC.280(70), changing the final dates of the globally
applicable sulphur limits in Reg. 14 of the Revised MARPOL 73/78 Annex VI 2008.
%% For some comments about historical distinctions between air pollutants and GHGs
in natural science and policy, and the decision to regulate GHGs in Revised
MARPOL 73/78 Annex VI 2008, see Linné (2012). In this context it can be noted that
Annex VI further contains provisions regulating ozone depleting substances in Reg.
12 and prohibition of shipboard incineration of certain products in Reg. 16 of the
Revised MARPOL 73/78 Annex VI 2008.
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context means all ships regardless of flag.”” In the same regulation, a

list is however included of provisions where expressly provided
exceptions in application can be found. These exceptions inter alia
concern emissions connected to emergency situations,” specific
conditions for surveys and the issuing of certificates,”'' specifics for
some emissions and shipboard incineration,”* fuel availability and
quality,”” and particular procedures regarding the Energy Efficiency
Design Index (EEDI) and the Ship Energy Efficiency Management
Plan (SEEMP).”"*

Among the definitions found in Regulation 2, Regulations 2.7-9 are of
particular interest. In Regulation 2.7 ‘emission’ in the sense of Annex
VI is defined as ‘any release of substances ... from ships into the
atmosphere or sea’.’” Further, an ‘emission control area’, or ECA, is

defined in Regulation 2.8 as:

‘an area where the adoption of special mandatory measures for
emissions from ships is required to prevent, reduce and control air
pollution from NOy or SOy and particulate matter or all three types of
emissions and their attendant adverse impacts on human health and
the environment. Emission Control Areas shall include those listed in,
or designated under, regulations 13 and 14 of this Annex’

% The definition of *ship’ is found in Art. 2(4) of MARPOL 73, where it is stated
that ’”’Ship” means a vessel of any type whatsoever operating in the marine
environment and includes hydrofoil boats, air-cushion vehicles, submersibles, floating
craft and fixed or floating platforms’. The notion ’all ships’ does however still not
include warships, naval auxiliary or other ships owned or operated by a State and used
only on government non-commercial service, cf. Art. 3(3) of MARPOL 73.

%19 Reg. 3 of the Revised MARPOL 73/78 Annex VI 2008.

! Regs. 5 and 6 of the Revised MARPOL 73/78 Annex VI 2008.

%12 Regs. 13, 15 and 16 of the Revised MARPOL 73/78 Annex VI 2008.

3 Reg. 18 of the Revised MARPOL 73/78 Annex VI 2008.

4 Regs. 19-23 of the Revised MARPOL 73/78 Annex VI 2008.

oL Cf. ’harmful substance’ as defined in Art. 2(2) of MARPOL 73, ‘any substance
which, if introduced into the sea, is liable to create hazards to human health, to harm
living resources and marine life, to damage amenities or to interfere with other
legitimate uses of the sea, and includes any substance subject to control by the present
Convention’.
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Basically, ECAs are thus areas in which stricter limits are set on
emissions of NOy and SO, emissions, and on particulate matter.
Compliance with these limits is directly connected to which fuel a
ship uses and/or cleaning technology, as well as what kind of engine a
ship is equipped with. In the particular case of SOy emissions, it is
exactly the fuels and their sulphur content, their price and availability,
and the possibilities to comply with stricter sulphur limits that lately
have caused a lot of debate among nations, organizations, cargo
owners and shippers alike.”'®

As can be seen in the definition of ECAs cited above, the ‘attendant
adverse impacts on human health and the environment’ are
mentioned. These impacts are among other things important factors to
be taken into account in the formulation and submission of proposals
for the designation of ECAs.”"” Finally, among the definitions, ‘fuel
oil’ should be noted. This is defined in Regulation 2.9 as ‘any fuel
delivered to and intended for combustion purposes for propulsion or
operation on board a ship, including distillate and residual fuels’.”"®
Once again, this definition points to the core of the problem with
vessel-source air pollution, which to a large extent is affected by what
kind of fuel is used for ship propulsion,”’" in this context, a reminder

918 Supra Chapter 1 Section 1.1.

17 APPENDIX III of the Revised MARPOL 73/78 Annex VI 2008, in particular Para.
1.1.2 and 3.3.1.3 of the mentioned appendix. See also infra, current section, more
discussion about ECAs and their relation to the dedicated sulphur provision, Reg. 14.
of the Revised MARPOL 73/78 Annex VI 2008.

18 As mentioned supra in Chapter 4 Section 4.1.1.2, MARPOL 73/78 Annex VI 1997
did not contain any definitions of ‘fuel oil’. Nor did it make any distinctions between
marine gas oils (MGOs) and marine diesel oils (MDOs) that can be found in
European SO, emissions regulation. This definition of fuel oil mentioning distillate
and residual fuels was thus new.

91 Je. fuels used for ship propulsion cause the most significant amount of air
emissions from ships in general and SO, emissions in particular. However, as Reg.
2.9 is formulated, it does not only apply to fuels used in main and auxiliary engines, it
also covers emissions from other combustion equipment and devices onboard such as
boilers and inert gas generators: ‘any fuel delivered to and intended for combustion
purposes for propulsion or operation on board a ship, including distillate and residual
fuels’, emphasis added.
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of the choice between different fuels such as residual or distillate
fuels.

Leaving the basic definitions, Regulation 4 leaves some room for
flexibility for fulfilling the requirements of the Revised MARPOL
73/78 Annex VI 2008. Under the heading of ‘Equivalents’, this
regulation states that:

‘The Administration of a Party may allow any fitting, material,
appliance or apparatus to be fitted in a ship or other procedures,
alternative fuel oils, or compliance methods used as an alternative to
that required by this Annex if such fitting, material, appliance or
apparatus or other procedures, alternative fuel oils, or compliance
methods are at least as effective in terms of emissions reductions as
that required by this Annex, including any of the standards set forth in
regulations 13 and 14°°%

Upon communication with IMO, it is therefore possible for States to
allow equivalent ways of complying with the demands of the Revised
MARPOL 73/78 Annex VI 2008, as long as these are at least as
effective in terms of emissions reductions.” This flexibility provision
may be compared to how many provisions regarding BAT are usually
constructed. They set some kind of requirement and state that BAT is
to be used, but they do not necessarily prescribe the exact technology,
thus intentionally leaving some room for innovation if the same
results can be achieved by other measures.

Under the heading of ‘Survey, Certification and Means of Control’,
Chapter 2 of the Revised MARPOL 73/78 Annex VI 2008 spells out
the specific conditions for surveys, the issuing of certificates and
controls related to air emissions. Firstly, under Regulation 5 regarding
surveys, it is stated that:

920 Reg. 4 of Revised MARPOL 73/78 Annex VI 2008, emphasis added.
’Administration’ is defined in Art. 2(5) of MARPOL 73 as ’the Government of the
State under whose authority the ship is operating. With respect to a ship entitled to fly
a flag of any State, the Administration is the Government of that State ... ’.
92! For relevant guidelines regarding equivalents, see Res. MEPC.259(68).
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‘Every ship of 400 gross tonnage and above and every fixed and
floating drilling rig and other platforms shall to ensure compliance
with chapter 3 be subject to the surveys specified below’**

The basic qualification for surveys is thus that a ship’s volume is at
least of 400 gross tonnage. Five types of related surveys are specified
in Regulation 5.1, but generally they serve two main purposes. The
first purpose is to ensure a ship’s compliance in terms of equipment,
systems, fittings, and other technical requirements stipulated in
Chapter 3 of the Revised MARPOL 73/78 Annex VI 2008 regarding
the different air emissions. The second purpose is that the surveys are
a decision basis for the issuing of certificates under Regulation 6.”**
Principally, the survey procedures in Regulation 5 prescribe surveys at
regular intervals, to be performed each year during five-year periods,
five years being the time span for which a valid International Air
Pollution Prevention Certificate (IAPP Certificate) can be issued.””

An IAPP Certificate must be on board all ships of ‘400 gross tonnage
and above engaged in voyages to ports or offshore terminals under the
jurisdiction of other Parties’, that is ships engaged in international
voyages when they are put into service after 19 May 2005, the entry
into force date of the original MARPOL 73/78 Annex VI 1997. For
ships constructed before 19 May 2005 a grace period is given for
ships until their first dry-docking, but this period may not stretch
further than three years after MARPOL 73/78 Annex VI has entered

922 Reg. 5.1 of the Revised MARPOL 73/78 Annex VI 2008, emphasis added.

93 These are: ’initial survey’ (Reg. 5.1.1), ’‘renewal survey’ (Reg. 5.1.2),
’intermediate survey’ (Reg. 5.1.3), ’annual survey’ (Reg. 5.1.4) and ’additional
survey’ (Reg. 5.1.5), all found in the Revised MARPOL 73/78 Annex VI 2008.

92 Reg. 5 and Reg. 6.1 of the Revised MARPOL 73/78 Annex VI 2008.

925 Reg. 5.1.2 of the Revised MARPOL 73/78 Annex VI 2008, cf: Reg. 5.1.4, Reg. 6
and Reg. 9 of the Revised MARPOL 73/78 Annex VI 2008. Reg. 5.4 further also
contains instructions for surveys connected to energy efficiency for ships and links to
the issuing of an International Energy Efficiency Certificate according to the
requirements of Regulation 6.4 and Chapter 4 of the Revised MARPOL 73/78 Annex
VI 2008. This will not be further commented in the below.

926 Reg. 6.1 of the Revised MARPOL 73/78 Annex VI 2008. Cf. Res. MEPC.181(59)
Chapter 1 Para. 1.2.1.
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into force for a particular ship’s Administration.”’ It is to be noted

that depending on emission, different time scales apply to what is
controlled and noted in the IAPP Certificate, this since for example
the NO, and SO, requirements are contingent on different factors. The
former on engine performance, and the latter on fiel type.”” Finally,
as a point of departure, ships under the volume of 400 gross tonnage
must still comply with the Revised MARPOL 73/78 Annex VI 2008
generally, but Regulation 5.2 delegates the specifics for these ships to
‘the Administration’ of each State to ‘establish appropriate measures
in order to ensure that the applicable provisions of [Annex VI] are
complied with’.**

The conditions for control of Annex VI requirements are elaborated in
Regulations 10 and 11. Regulation 10 lays out the details regarding
port State control of operational requirements stating that ‘A ship,
when in port ... under the jurisdiction of another Party, is subject to
inspection by officers duly authorized by such Party concerning
operational requirements under [Annex VI]|, where there are clear
grounds for believing that the master or crew are not familiar with
essential shipboard procedures relating to the prevention of air

pollution from ships’.”*" Further, when such a situation is at hand, ‘the

%7 In the normal case, for countries that signed and ratified the original MARPOL
73/78 Annex VI 1997, this would be three years after the entry into force of the
original MARPOL 73/78 Annex VI 1997: 19 May 2008. However, countries that
have signed and ratified MARPOL 73/78 Annex VI at later dates can have time limits
stretching further than 19 May 2008, Reg. 6.2 of the Revised MARPOL 73/78 Annex
VI 2008.

28 See the applicable time limits in Reg. 13 of the Revised MARPOL 73/78 Annex
V12008 and ¢f. Reg. 14 of the Revised MARPOL 73/78 Annex VI 2008. See also the
details for SO, in the IAPP Certificate in Para. 2.3 ‘Sulphur oxides (SOx) and
particulate matter (regulation 14)’ of Appendix I of the Revised MARPOL 73/78
Annex VI 2008.

% E.g. the Swedish instructions TSFS 2010:96 Transportstyrelsens foreskrifter och
allménna rad om dtgdrder mot foérorening fran fartyg (‘The Transport Agency's
instructions and general guidelines on the prevention of pollution from ships’),
Chapter 13 (Air pollution), implementing the Revised MARPOL 73/78 Annex VI
2008, commented on infra Section 6.3.

930 Reg. 10.1 of the Revised MARPOL 73/78 Annex VI 2008, emphasis added. For
some examples of ’clear grounds’, see Chapter 2, Section 2.4.2 of Res. A.1052(27),
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Party shall take such steps as to ensure that the ship shall not sail until
the situation has been brought to order in accordance with the
requirements of [Annex VI].”' If an inspection of a ship indicates a
violation of the Revised MARPOL 73/78 Annex VI 2008, the
Administration of the State where the ship is flagged is to be notified
and reported to according to Regulation 11.*

In Chapter 3 of the Revised MARPOL 73/78 Annex VI 2008, the
substantive provisions regulating various vessels-source air emissions
are found. When it comes to the specific emissions of SO, emissions
and related particulate matter emissions, Regulation 14 is the
dedicated provision. Basically, the provision regulates SO, emissions
by setting limit values for the sulphur content in fuels, but it also
contains instructions for how to comply with the regulation. A part
regarding review of the provision itself is also included.

Looking firstly at how the fuel sulphur limits in the regulation are set,
Regulation 14 builds on defining limits contingent on ship operations
outside ECAs and inside ECAs. Further, these limits are gradually
made stricter according to a time schedule. The limits themselves are
defined in Regulation 14.1 (fuel sulphur limits outside ECAs/global
application), and in Regulation 14.4 (fuel sulphur limits inside
ECAs/regional application), and are set in sulphur weight content per
unit of fuel (% sulphur m/m). As explained earlier in this section,
ECAs are areas where stricter limits of NO,, SO, and PM can be set.
The defined limits, whether outside or inside ECAs, apply to all fuel
oils ‘intended for combustion purposes for propulsion or operation on
board a ship’,”” that is not only when fuel oils are used in main and
auxiliary engines, but also in boilers and inert gas generators. As to
yet, four ECAs have been designated under MARPOL 73/78 Annex
VL In these four ECAs, noted in Regulation 14.3.1-3, specific

regarding applicable procedures for port State control. In the specific case of the
Revised MARPOL 73/78 Annex VI 2008, see also Res. MEPC.181(59).

%! Reg. 10.2 of the Revised MARPOL 73/78 Annex VI 2008.

%32 Regs. 11.2-4 of the Revised MARPOL 73/78 Annex VI 2008.

933 Reg. 2.9 of the Revised MARPOL 73/78 Annex VI 2008.

934 These are the Baltic Sea ECA (SO,) in effect from 19 May 2006 (formerly known
as a sulphur emission control area), the North Sea ECA (SOy) in effect from 22 Nov
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sulphur fuel oil content limits apply.”® Interestingly, when it comes to
ECAs, there are clear connections to terrestrial control of SOy
emissions among the criteria for designating new ECAs. A proposal
for a new ECA shall inter alia include:

‘a description of the control measures taken by the proposing Party or
Parties addressing land-based sources of NOx, SOx and particulate
matter emissions affecting the human populations and environmental
areas at risk that are in place and operating concurrent with the
consideration of measures to be adopted in relation to provisions of
regulations 13 and 14 of Annex VI ...” and ‘the relative costs of
reducing emissions from ships when compared with land-based
controls’**®

Graphically, the fuel oil sulphur limits applying in a given year

interval, outside and inside an ECA may be presented in the following

manner: 97

2007 (formerly known as a SECA), the North American ECA (SOy, and NOy and
PM) in effect from 1 Aug 2012, and the United States Caribbean Sea ECA (SOy, NOy
and PM) in effect from 1 Jan 2014, Reg. 14(3)(a) MARPOL 73/78 Annex VI 1997,
Res. MEPC.132(53), Res. MEPC.190(60) and Res. MEPC.202(62) respectively.

35 For the specific limits applicable to ECAs in the case of SOy and PM, see
Regulation 14.4 of the Revised MARPOL 73/78 Annex VI 2008.

% Paras. 3.3.1.7-8 in APPENDIX III of the Revised MARPOL 73/78 Annex VI
2008, emphasis added.

%7 Sulphur limits as stated in Reg. 14.1 and Reg. 14.4 of the Revised MARPOL 73/78
Annex VI 2008.
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Inside an ECA established to limit SOx and

Qutside an ECA established to limit SOx and N .
particulate matter emissions

particulate matter emissions

4,50% m/m prior to 1 January 2012 1.60% m/m prior to 1 July 2010
3.50% m/m on and after 1 January 2012 1.00% m/m on and after 1 July 2010
0.50% m/m on and after 1 January 2020 0.10% m/m on and after 1 January 2015

Table 6.1 Final fuel oil sulphur limits according to Regulation 14 of
the Revised MARPOL 73/78 Annex VI 2008 as decided by Res.
MEPC.280(70). Source: Adaptation of graphics from www.imo.org

Among the general requirements, where the limits for sulphur content
in fuel oils outside ECAs are defined, a paragraph about sulphur
monitoring is also found in Regulation 14.2. The purpose of this
paragraph is to keep track of worldwide average sulphur levels in fuel
oil supplied for on board use by means of regular monitoring. This
monitoring shall be performed taking into account relevant guidelines.
Originally, these guidelines, like Regulation 14.2, only covered the
monitoring of residual fuels but has now been revised to include the
monitoring of distillates as well.””® This seems sensible since the
Revised MARPOL 73/78 Annex VI 2008 addresses all marine fuels,
including distillate fuels.””* The monitoring of worldwide average
sulphur content in fuels gives an indication of global sulphur content

3% The original guidelines were stated in Res. MEPC.82(43). Cf. Reg. 14.2 of the
Revised MARPOL 73/78 Annex VI 2008, and the latest revised guidelines for sulphur
monitoring in Res. MEPC.192(61). As is stated in Res. MEPC.192(61), *The primary
objective of the Guidelines is to establish an agreed method to monitor the average
sulphur content of fuel oils supplied for use on board ships taking into account the
different sulphur limits as required by regulation 14 of the revised MARPOL Annex
VI,

%39 The definition of *Fuel oil’ in Reg. 2.9 mentions both residual and distillate fuels.
The original MARPOL 73/78 Annex VI 1997 did not contain a definition of fuel oil
and did not mention distillates.
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in fuels and may be seen as a status check for how the sulphur content
limits in Regulation 14 are working.”*

As regards the instructions for how to comply with Regulation 14,
these are found in paragraphs 14.6-7. Regulation 14.6 lays out the
proper procedures for fuel changes when ships using separate fuels
enter or leave an emission control area. Regulation 14.7 stipulates a
‘grace period’ of 12 months from the date of the entry into force of an
amendment designating a new emission control area, in which ships
operating in the area are exempt from the requirements applying to
ECAs. Finally, instructions for a review of Regulation 14.1.3 are
included in 14.8-10. The purpose of the review was until it was
recently done, to determine the availability of lower sulphur fuels at
latest by 2018, to provide a decision basis for determining if going
from a global limit of 3.50% m/m sulphur content in fuel to 0.50%
m/m sulphur content is feasible in 2020.”*' The effective date for the
global sulphur limit has now been set to 1 January 2020, when a
0.50% sulphur limit will apply according to Regulation 14.°%

A last regulation in Annex VI to be commented, concerning both
quality and availability of fuel is Regulation 18. At the outset, it
should be noted that Regulation 18 to a large part is not directed to
ships, but to the suppliers of fuel oil and their control by authorities
apt to make such controls. Many of the paragraphs of Regulation 18
therefore ‘should be seen as supportive of Regulation 14 in respect of
those aspects which are outside the control of the ship owner’.”* As

%0 Both a monitoring and calculation of yearly and three-year rolling averages are
prescribed in the guidelines. These averages are based on testing of supplied fuels
performed by independent companies. In figures, these companies currently analyse
over 100,000 fuel samples annually, which corresponds to between 25% and 35% of
all fuel deliveries, see Annex 1 Para. 3 of Res. MEPC 192(61). An example of yearly
sulphur monitoring, in this case for 2014, can be found in MEPC 68/3/2.

%! Reg. 14.8 of the Revised MARPOL 73/78 Annex VI 2008.

%2 Res. MEPC.280(70) and Reg. 14.1.3 of the Revised MARPOL 73/78 Annex VI
2008.

%3 IMO’s online comments regarding *Fuel oil availability and quality — Regulation
18°, available via <
http://www.imo.org/OurWork/Environment/PollutionPrevention/AirPollution/Pages/F
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has been stated ‘Regulations 18.9 together with regulations 18.1, 18.3,
18.4 and 18.5 in the first instance refer to the local control of fuel oil
suppliers while regulations 18.7, 18.8.2 — and hence appendix VI -
and 18.10 refer to the application of port State controls’*** All of
these paragraphs will not be commented in detail in the below.

As an example of local control of fuel oil suppliers, paragraph 1 of
Regulation 18 under the heading of ‘Fuel oil availability’ starts by
requiring parties to Annex VI to ‘take all reasonable steps to promote
the availability of fuel oils that comply with ... [Annex VI] and
inform the Organization of the availability of compliant fuel oils in its
ports and terminals’.** Paragraph 3 of Regulation 18 under the
heading of ‘Fuel oil quality’ further mandates that ‘Fuel oil for
combustion purposes delivered to and used on board ships to which
this Annex applies shall ... [inter alia] ... be free from inorganic acid;
and ... shall not include any added substance or chemical waste that:
... jeopardizes the safety of ships or adversely affects the performance
of the machinery, or ... is harmful to personnel, or ... contributes
overall to additional pollution’.”*® A paragraph of Regulation 18 that
however focuses on ships is Paragraph 2. This is a ‘fuel oil
availability clause’ for situations when compliant fuels according to
the sulphur limits in Regulation 14 are not locally available. If a ship
owner, despite best efforts, has not been able to obtain compliant fuels
locally, this can be taken into account in an inspection situation given

uel-oil-quality-%E2%80%93-Regulation-18.aspx>. Cf. Reg. 14.5 of the Revised
MARPOL Annex VI 2008.

%% IMO’s online comments regarding *Fuel oil availability and quality — Regulation
18°, available via <
http://www.imo.org/OurWork/Environment/PollutionPrevention/AirPollution/Pages/F
uel-oil-quality-%E2%80%93-Regulation-18.aspx>.

9 Reg. 18.1 of the Revised MARPOL 73/78 Annex VI 2008.

%6 Reg. 18.3.1 of the Revised MARPOL 73/78 Annex VI 2008. See also Reg. 18.3.2
for requirements regarding fuel oils ’derived by methods other than petroleum
refining’. It should be noted that the quality requirements in Reg. 18 does not apply to
’coal in its solid form or nuclear fuels’, Reg. 18.3.4 of the same annex.
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that the ship owner can show that actions have been taken to achieve
fuel compliance and that evidence for this exists.”*’

For the actual control of fuel oil quality via inspections, two aspects
are especially relevant. The first aspect is that the bunker delivery note
shall be subject to the scrutiny of ‘the competent authority of a Party’
at inspection, and the ‘note shall be kept on board the ship in such a
place as to be readily available for inspection at all reasonable
times’.”® The second aspect at inspection for securing compliance
with fuel quality is that the ‘bunker delivery note shall be
accompanied by a representative sample of the fuel oil delivered’, the
so-called ‘MARPOL sample’.”” The MARPOL sample shall be
delivered taking into account guidelines for fuel sampling,” and can
be used for follow up in an inspection situation, together with the
bunker delivery note, in order to verify whether the fuel used on a ship
meetsgstlhe requirements of the Revised MARPOL 73/78 Annex VI
2008.

6.2 Regional Regulation of SO, Emission from
Marine Sources

When it comes to regulating the marine environment on the regional
scale, there are clear connections upwards between regulatory scales
to international undertakings, such as the LOSC, which basically
permits regional variations in marine environment protection and

%7 Reg. 18.2 of the Revised MARPOL 73/78 Annex VI 2008. See also IMO’s online
comments regarding Fuel oil availability and quality — Regulation 18°, available via
<
http://www.imo.org/OurWork/Environment/PollutionPrevention/AirPollution/Pages/F
uel-oil-quality-%E2%80%93-Regulation-18.aspx>.

%% Regs. 18.7 and 18.6 of the Revised MARPOL 73/78 Annex VI 2008.

%9 Reg. 18.8.1 of the Revised MARPOL 73/78 Annex VI 2008 and paragraph 1.1.1 in
Appendix VI of the Revised MARPOL 73/78 Annex VI 2008.

90 For guidelines on fuel sampling, see MEPC.182(59). See also MEPC.1/Circ.508.
%! Reg. 18.8.2 of the Revised MARPOL 73/78 Annex VI 2008. Cf. the verification
procedure described in Appendix VI of the Revised MARPOL 73/78 Annex VI 2008.
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preservation, so long as they do not infringe on the general principles
and objectives of the convention.”

Nevertheless, regulation at the regional scale is not a mere reflection
and implementation of commitments at the international scale, but
constitutes a scale with its own regulatory traits. Regional treaty
arrangements falling both inside and outside of the United Nations
Environment Programme’s (UNEP’s) regional seas programme’> are
tools shaped on the level at which they are to be used. That is to say, a
protected region is many times ‘defined by the context in which the
issue arises’.”” From an ecological point of view, this is sensible,
since variations in ecology and sensitivity will mean different needs in
different parts of the world. For the protection and preservation to be
as effective as possible, taking into account both specific ecology but
for instance also cooperation between States in a region in situations
of pollution emergencies, regional solutions make sense. These may
be the primary reasons for regulation taking specific regional
shapes.”” Nevertheless, there are also other reasons, for example
political ones, for creating regional regulation as well as other benefits
of maintaining it.”

%2 Arts. 122 and 123 of the LOSC defining ’enclosed or semi-enclosed areas’, and
regional cooperation in these areas. In Art. 123 it is infer alia stated that ’States
bordering an enclosed or semi-enclosed sea should cooperate with each other in the
exercise of their rights and in the performance of their duties under this Convention.
To this end they shall endeavour, directly or through an appropriate regional
organization: (a) to coordinate the management, conservation, exploration and
exploitation of the living resources of the sea; (b) to coordinate the implementation of
their rights and duties with respect to the protection and preservation of the marine
environment’, emphasis added. See also Art. 237 of the same convention, allowing for
states to make further agreements on regional marine protection and preservation and
Birnie et al. (2009) pp. 390-393.

953 <http://web.unep.org/regionalseas/>. See also Birnie ez al. (2009) pp. 393-398.

%54 Birnie et al. (2009) p. 391.

%55 Birnie et al. (2009) p. 392.

6 As Birnie et al. notes, a protected region can besides ecology be created for
example due to political factors, mutual interests, or simply geographical closeness.
Another argument for regional arrangements is that regional cooperation may help
formulate stronger environmental standards and create better means for control. This
is equally noted by Frank (2007), who argues that ’regional agreements between
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As has been mentioned before, the particularities of other regulatory
arrangements on the regional scale, appearing as EU regulation, is
likewise a proof that regional regulation not only mimics international
conventions and processes occurring at the international regulatory
scale. The EU regulatory layer on the regional scale contains its own
legal reasoning, regulatory packages and may in itself be a driving
force for what happens both on higher and lower regulatory scales.”’

What will be presented in the below is thus both regional treaty
arrangements taking a more classic international agreement shape, as
well as legal acts originating from regional arrangements with special
constitutional features represented by the EU legal system. In the
latter case, the field of EU marine environmental regulation spans
everything from broadly formulated policy and framework documents
to legal acts regulating sulphur in marine fuels in detail. The historical
development of European marine environmental regulation has
already been discussed above.” The following sections discuss the
current applicable regulation regarding marine environment protection
and conservation, and specifically, SO, emissions from marine
sources.

6.2.1 The 1992 Convention on the Protection of the
Marine Environment of the Baltic Sea Area

On the regional scale, in 1992 the Convention on the Protection of the
Marine Environment of the Baltic Sea Area (1992 Helsinki
Convention)’” replaced an already existing framework established by

states sharing similar interests normally result in a lower level of compromise,
stronger commitments and higher environmental standards compared to global
instruments’. Further, regional treaties can be viewed as voicing broader framework
commitments like the LOSC. Yet another feature of regional cooperation is that it
better fits as a scale for integrated ecosystem and coastal zone management, see
Birnie et al. (2009) pp. 391-393 and Frank (2007) p. 31.

97 Supra Chapter 1 Section 1.3 and Chapter 2 Section 2.2.6.

8 Supra Chapter 4 Section 4.1.2.

%9 The 1992 Helsinki Convention also has important implications for terrestrial
pollution sources. However, the bulk of relevant comments regarding the convention
for this thesis have a maritime focus. It is thus justified to comment on the instrument
in the present chapter and not in Chapter 5.
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its predecessor treaty, the 1974 Convention on the Protection of the
Marine Environment of the Baltic Sea Area. However, the convention
of 1992 introduced a new set of legal principles and concepts as well
as new ambitions for international cooperation in the Baltic Sea
area.”®” Before the 1992 Helsinki Convention is examined in more
detail, some comments about institutional arrangements surrounding
the convention ought to be mentioned. Arguably, the convention
cannot be discussed in a meaningful manner without mentioning its
governing body, the Helsinki Commission (HELCOM).”®' Formed in
1974,°* HELCOM has integral functions for the 1992 Helsinki
Convention. By this token, the convention’s provisions do not merely
address convention parties, but also concern the work to be performed
by HELCOM.’®

Regarding the 1992 Helsinki Convention, on a general level, the
convention has two main functions: namely to lay down provisions for
the protection of the marine environment in the Baltic Sea area, and
further to define ‘the competence of the international institution with
respect to future cooperation and international norm-making’, in this
case HELCOM.”™ As a governing body, the listed formal duties of
HELCOM are to continuously observe the implementation of the
convention,”® to draft recommendations on measures relevant for the
purposes spelled out in the convention,”® to review the contents of the

%0 The 1974 Convention on the Protection of the Marine Environment of the Baltic
Sea Area, and Ebbesson (2000) p. 38. Further, as Birnie et al. notes about the
predecessor convention, *The 1974 Helsinki Convention for the Protection of the
Marine Environment of the Baltic Sea Area was the first regional-seas treaty to cover
control of marine pollution from all sources. It had an important influence on the
formulation of the marine pollution provisions of the 1982 UNCLOS, and of UNEP’s
regional-seas treaties’, Birnie ez al. (2009) p. 395.

%1 About HELCOM, see <http://www.helcom.fi/about-us>.

%2 Art. 12 of the 1974 Helsinki Convention for the Protection of the Marine
Environment of the Baltic Sea Area.

%63 Regarding the position of HELCOM, referred to in the 1992 Helsinki Convention
as ’the Commission’, see Arts. 19-24 of the 1992 Helsinki Convention. See also
further Arts. 30-32 of the same convention.

%4 Ebbesson (2000) p. 40.

95 Art. 20(1.)(a). of the 1992 Helsinki Convention.

96 Art. 20(1.)(b) of the 1992 Helsinki Convention.
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convention and the substances it regulates and to define control
criteria and objectives for reduction of pollution and measures.”’
Further, HELCOM is to promote, in close cooperation with
appropriate governmental bodies, additional measures to protect the
marine environment in the Baltic Sea area inter alia by using
scientific and technological information and working with regional
and international organizations that perform research in these and
other relevant areas.”® Finally, there is also a flexible mandate for
HELCOM stating that the ‘Commission may assume such other
functions as it deems appropriate to further the purposes of this

. 969
Convention’.

Among the formal duties mentioned above, the function of HELCOM
as a drafter of recommendations deserves further scrutiny. Firstly, as
one author puts it, the HELCOM recommendations ‘provide the
formal means for developing environmental cooperation and
furthering the mutual expectation of the parties on measures to be
taken in order to approach the objectives of the Convention’.””
Secondly, these recommendations, which now amount to some 260
since the 1980s,””" shed light on the convention by providing potential
legal arguments for its interpretation. In so doing, the
recommendations can have specifying functions, but may even
potentially develop and further the obligations of the convention.””
Practically, the character and the normative effects and expectations

97 Art. 20(1.)(c)-(d) of the 1992 Helsinki Convention.

968 Art. 20(1.)(e)~(f) of the 1992 Helsinki Convention.

99 Art. 20(2.) of the 1992 Helsinki Convention.

7 Ebbesson (2000) pp. 40-41.

7 <http://www.helcom.fi/helcom-at-work/recommendations/>.

972 Ebbesson (2000) p. 41. As Ebbesson argues, the recommendations ’In conjunction
with the treaty text and the context of the regime’ can provide interpretation
arguments, leading back to Art. 31(3) of the 1969 VLCC. Here it is stated that
account shall be taken to subsequent practice of the parties of a convention. The
recommendations arguably constitute such practice, Ebbesson (2000) p. 41.
Furthermore, the recommendations, although not formally binding could also be said
to represent a fair degree of opinio iuris of the HELCOM parties, since the
recommendations are adopted unanimously, same source p. 40.
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on the recommendations differ, which is contingent on how the actual
issue to be dealt with is regulated in the convention.””

Getting to the substantive content of the 1992 Helsinki Convention,
among the general provisions, a geographical definition of the
‘Convention Area’ is firstly to be found. According to this definition,
the convention applies to the ‘Baltic Sea Area’ determined as ‘the
Baltic Sea Area and the entrance to the Baltic Sea bounded by the
parallel of the Skaw in the Skagerrak at 57° 44.43'N’.”"* The
geographical coverage of the convention not only extends seawards, it
equally applies to the internal waters of the contracting parties.””

The definition of crucial convention terminology follows in Article 2.
At the outset, pollution is defined as:

‘[the] introduction by man, directly or indirectly, of substances or
energy into the sea, including estuaries, which are liable to create
hazards to human health, to harm living resources and marine
ecosystems, to cause hindrance to legitimate uses of the sea including
fishing, to impair the quality for use of sea water, and to lead to a
reduction of amenities””"®

With minor differences, this definition of pollution is basically the
same as the definition of ‘pollution of the marine environment’ found

93 Ebbesson notes three different situations here. The first is where the provisions of
the 1992 Helsinki Convention are clear enough for pointing out the obligations of the
parties. Here the recommendations take on a specifying role for these obligations. A
second situation is where the convention states that the parties shall ‘develop and
apply uniform requirements’ for the provisions of certain installations, e.g. Art. 8(1)
of the 1992 Helsinki Convention. The parties could also be obligated to take
appropriate measures ‘individually and jointly’. In this second situation the
recommendations spell out such uniform requirements or appropriate measures. In a
third situation, the provisions of the convention are more open ended and become a
platform for further measures by HELCOM, however without specifying what kind of
measures that should be taken. This gives room, not merely for specification, but also
for developing and furthering the obligations of the convention, Ebbesson (2000) p.
41.

9 Para. 1 of Art. 1 of the 1992 Helsinki Convention.

% Para. 1 of Art. 1 of the 1992 Helsinki Convention.

976 Art. 2(1.) of the 1992 Helsinki Convention.
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in the LOSC.””” The basic definition of pollution in the 1992 Helsinki
Convention is then supplemented by a dedicated definition of
‘Pollution from land-based sources’ formulated as:

‘pollution of the sea by point or diffuse inputs from all sources on
land reaching the sea waterborne, airborne or directly from the coast.
It includes pollution from any deliberate disposal under the seabed
with access from land by tunnel, pipeline or other means’”"

This complementary provision thus applies to pollution, both from
point and diffuse source inputs, from all sources on land reaching the
Baltic Sea Area, including air emissions in the form of SO,. Closely
tied to the definitions of ‘pollution’ and ‘pollution from land-based
sources’ is the definition of ‘harmful substance’ spelled out as ‘any
substance, which, if introduced into the sea, is liable to cause
pollution®.””

Finally, among the definitions, it can be noted that ‘ship’ is defined as
‘a vessel of any type whatsoever operating in the marine environment
and includes hydrofoil boats, air-cushion vehicles, submersibles,
floating craft and fixed or floating platforms’,”® however with
applicable limitations like in the case of MARPOL 73.°"

In Article 3, the fundamental principles and obligations of the 1992
Helsinki Convention are set out. As is firstly expressed:

‘The Contracting Parties shall individually or jointly take all
appropriate legislative, administrative or other relevant measures to
prevent and eliminate pollution in order to promote the ecological

977 Art. 1(1.)(4) of the LOSC.

78 Art. 2(2.) of the 1992 Helsinki Convention, emphasis added.

o Art. 2(7.) of the 1992 Helsinki Convention. See also further comments
immediately below.

%0 Art. 2(3.) of the 1992 Helsinki Convention.

%1 A “vessel of any type whatsoever’ does not include ‘any warship, naval auxiliary,
military aircraft or other ship and aircraft owned or operated by a state and used, for
the time being, only on government non-commercial service’, Art. 4(3.) of the 1992
Helsinki Convention. Cf. Arts. 2(4) and 3(3) of MARPOL 73. In the cases of both
conventions, the parties shall however still ensure ’that such ships and aircraft act in a
manner consistent, so far as is reasonable and practicable’ with the respective
convention.
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restoration of the Baltic Sea Area and the preservation of its
ecological balance’™®

A general direction or aim of the individual or joint measures is thus
formulated at the outset. This is a broad aim covering both the
obligation to take measures against pollution and to conserve nature
and biological diversity by protection and preservation. All the same,
as has been noted, the objective ‘to promote the ecological restoration
of the Baltic Sea Area and the preservation of its ecological balance’
is ‘couched in ambiguous terms’.”® It is not an easy task to decide
what exactly is needed to preserve the ecological balance of the Baltic
Sea Area, or even what ecological balance really means. Moreover, to
‘eliminate pollution’ altogether is an objective worth of praise, but is

it practically possible?”™

In the same article, references in the context of the convention to some
well-known legal principles and concepts of environmental law are
also to be found. These include the precautionary principle, the
polluter-pays principle,”® as well as the concepts of best available
technology and best environmental practice.”*

The definition of ‘harmful substance’ and its connection to pollution
is already stated in Article 2 of the convention. Nevertheless, a
dedicated provision on harmful substances is also included in Article
5. Here it is stated that

%2 Art. 3(1.) of the 1992 Helsinki Convention, emphasis added.

%83 Ebbesson (2000) p. 43.

%4 Ebbesson (2000) p. 43. As Ebbesson argues, to completely eliminate pollution
would only be possible if "the uses and/or production of the concerned substances are
completely prohibited’, which is rather unlikely. The convention as such further only
prohibits a restricted number of substances completely, see Part 2 on banned
substances in Annex I of the 1992 Helsinki Convention.

%5 Arts. 3(2.) and 3(4.) of the 1992 Helsinki Convention. These principles will not be
discussed further here, see instead Ebbesson (2000) pp. 43-46 for some comments
about these principles in the context of the 1992 Helsinki Convention.

%6 Art. 3(3.) of the 1992 Helsinki Convention and Annex II of the same convention
setting ’Criteria for the use of Best Environmental Practice and Best Available
Technology’. These concepts will not be elaborated further here, see instead Ebbesson
(2000) pp. 46-49 for some comments about these concepts in the context of the 1992
Helsinki Convention.
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‘The Contracting Parties undertake to prevent and eliminate pollution
of the marine environment of the Baltic Sea Area caused by harmful
substances from all sources, according to the provisions of this
Convention and, to this end, to implement the procedures and
measures of Annex I"**’

The closer meaning of ‘harmful substances’ is elaborated in the
devoted Annex I on harmful substances.”® The purpose of the annex
on harmful substances is to give the contracting parties a procedure
for ‘identifying and evaluating harmful substances, as defined in
Article 2, paragraph 7° so as to fulfil the requirements of the
convention.” A harmful substance shall according to the annex be
identified and evaluated based on its inherent properties. These
properties are a substance’s persistency, its toxicity or other noxious
properties and its tendency to bio-accumulate.””® Moreover, the
identification and evaluation of substances shall be based on
‘characteristics liable to cause pollution’, inter alia ‘the ratio between
observed concentrations and concentrations having no observed
effect’, ‘transboundary or long-range significance’ and ‘distribution
pattern (i.e. quantities involved, use pattern and liability to reach the
marine environment)’.””’ Among these intrinsic properties and
characteristics liable to cause pollution, the toxicity of SO, emissions
(both from land and sea-based sources) and their transboundary or
long-range significance is well known. Furthermore, SO, emissions
are liable to reach the marine environment.””

Moving on to the specific articles of the convention, the ecosystemic
ambition of the 1992 Helsinki Convention naturally means that
various activities and pollution sources are regulated. These among
others include industry, agriculture, sewage treatment, dumping and
ships. In the following, only those articles that have a bearing on air
pollution will be commented.

%7 Art. 5 of the 1992 Helsinki Convention.

%8 Annex I of the 1992 Helsinki Convention.

%% Part 1.0, Annex I of the 1992 Helsinki Convention.
9% part 1.1, Annex I of the 1992 Helsinki Convention.
1 part 1.1, Annex I of the 1992 Helsinki Convention.
92 E.g. Corbett et al. (2007)
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Article 6 of the 1992 Helsinki Convention stipulates ‘Principles and
obligations concerning pollution from land-based sources’. As regards
land-based sources,

‘The Contracting Parties undertake to prevent and eliminate pollution
of the Baltic Sea Area from land-based sources by using, inter alia,
Best Environmental Practice for all sources and Best Available
Technology for point sources’®””

The convention parties shall also among other things

‘co-operate in the development and adoption of specific programmes,
guidelines, standards or regulations concerning emissions and inputs
to water and air, environmental quality, and products containing
harmful substances and materials and the use thereof”***

Further details on procedures and measures for land-based sources are
set out in Annex III to the convention. When it comes to air pollutants
in particular, specific requirements for the prevention of pollution
from industry and municipalities mandate that ‘Limit values for
emissions containing harmful substances to water and air shall be
stated in special permits’.”®> Limits for SO, emissions to air could thus

be set in such limit values.

Article 8 of the 1992 Helsinki Convention is the dedicated provision
for the prevention of pollution from ships.””® As is promptly stated in
the article, ‘In order to protect the Baltic Sea Area from pollution
from ships, the Contracting Parties shall take measures as set out in
Annex IV’.*7 Looking at the substantive content in Annex IV
elaborating Article 8, the contracting parties firstly are obliged to co-
operate regarding the protection of the Baltic Sea Area from pollution

993 Art. 6(1.) of the 1992 Helsinki Convention.

94 Art. 6(2.) of the 1992 Helsinki Convention, emphasis added.

995 Reg. 2(5.) Part I, Annex III of the 1992 Helsinki Convention.

9% See however also Art. 9 of the 1992 Helsinki Convention regarding measures to
abate harmful effects of pleasure craft on the marine environment of the Baltic Sea
Area. As it is stated the *measures shall, inter alia, deal with air pollution, noise and
hydrodynamic effects as well as with adequate reception facilities for wastes from
pleasure craft’.

?7 Art. 8(1.) of the 1992 Helsinki Convention.
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from ships. This co-operation shall take place within IMO, ‘in
particular in promoting the development of international rules’ and ‘in
the effective and harmonized implementation of rules adopted by the
International Maritime Organization’.”® With this ambition, it is
natural that Annex IV makes reference to the central instrument
regulating pollution from ships, MARPOL 73/78. In the annex, it is
stated that ‘The Contracting Parties shall apply the provisions of
Annexes I-V of MARPOL 73/78°.*” From an air emission point of
view it should therefore be noted that the air pollution annex of
MARPOL 73/78, Annex VI, is not referred to explicitly in the
convention itself.

Still, the undertaking of the parties ‘to prevent and eliminate pollution
of the marine environment of the Baltic Sea Area caused by harmful
substances from all sources, according to the provisions of this
Convention’ arguably covers emissions of SO, emissions from ships
as a point of departure. Moreover, supplementing recommendations
adopted according to the convention that focuses on SO, emissions
from ships exists. Two of these recommendations were adopted under
the earlier 1974 Helsinki Convention; the first in 1990 ‘to promote
early and effective global measures for minimizing air pollution from
ships”.'""” The second recommendation supplemented the first one in
1992 inter alia by taking into consideration IMO Assembly
Resolution A.719(17) on prevention of air pollution from ships, which
was the call for IMO MEPC to prepare a new draft annex; Annex VI
to MARPOL 73/78.'™" In the same recommendation it is stated that

‘early special interim measures should be taken by the Baltic Sea
States in order to protect the marine environment of the Baltic Sea
Area, the environment in the Baltic Sea States, as well as to contribute
to the global reduction of air pollution from ships’'*

998 Reg. 1(a) and (b) Annex IV of the 1992 Helsinki Convention.
999 Reg. 5(1.) Annex IV of the 1992 Helsinki Convention.

10 HELCOM Recommendation 11/12.

10T HELCOM Recommendation 13/15.

192 HELCOM Recommendation 13/15.
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Already in this recommendation from 1992, five years before the
adoption of the original MARPOL 73/78 Annex VI 1997, the parties
to the Helsinki Convention were recommended to take appropriate
action to:

‘Encourage both the oil industries to supply and the shipowners to use
marine fuel oils with a sulphur content as low as possible, but not
exceeding 1,5% by weight’ and to ‘Conclude bilateral agreements for
ships trading in the Baltic Sea in regular traffic between the two
countries involved to use only marine fuel oils with a sulphur content
not exceeding 1,5% by weight, not later than 1 January 1995°'°”

In yet another recommendation from 2007, the parties of the
convention are, in the context of the revision of the original MARPOL
73/78 Annex VI 1997, introduced to economic incentives that

‘can serve as complements to regulatory measures and thereby may
lead to a larger reduction of pollution compared to that achieved by
traditional regulations and can stimulate technological improvements
and innovations as well as achievement of environmental results at
lower costs’'**

Further, the adoption of this recommendation was linked to a joint
initiative that was put forth as the HELCOM Baltic Sea Action Plan
(BSAP)."" In this plan, as regards air pollution from ships, the
HELCOM contracting states among other things agreed

‘to support efforts within IMO under the ongoing review process of
Annex VI of MARPOL 73/78 to tighten sulphur content in fuel oil at
the global level, by having a joint submission to IMO’'*%

10031 y and 2.) of HELCOM Recommendation 13/15.

1% HELCOM Recommendation 28E/13. By this token, the contracting parties are
then recommended to ‘investigate and, when appropriate, introduce feasible and
effective economic instruments as a possible complement to existing regulations to
further reduce air pollution from shipping’.

1005 BSAP (2007).

1006 BSAP (2007) p. 27. This mentioned joint submission was later on presented to the
MEPC in 2008, before the revision of MARPOL Annex VI as document MEPC
57/4/20.
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All in all, SO emissions from ships are not as explicitly regulated in
the 1992 Helsinki Convention as other emissions. However, in
supplementary documents the question of SO, emissions from ships
lingers and is acknowledged as a problem. Further, the HELCOM
contracting parties have historically worked together to negotiate joint
submissions to IMO, which has inter alia led to the adoption of the
Baltic Sea SECA.'"" Additionally, the contracting states have shown
joint initiative in the BSAP supporting the revision process of
MARPOL 73/78 Annex VI, and the tightening of sulphur limits for
fuels used by ships. Thus, although the regulation of SO, emissions
from ships is not presently clearly stipulated in ‘hard law’ in relating
to the 1992 Helsinki Convention, the HELCOM platform is still
important and potentially open for the regulation of such emissions.

6.2.2 EU Law - The Marine Strategy Framework
Directive

Adopted in 2008, the EU’s Marine Strategy Framework Directive
(MSFD),"™ provides a common European framework and objectives
for the protection and conservation of the marine environment.'™” The
common objectives of the directive are to be pursued via Member
State evaluation of the requirements of marine areas for which they
are responsible. Upon such evaluation, marine strategies shall be
created for each region, in cooperation with other Member States and
third countries, and their application shall then be monitored.

As regards the provisions, the ‘Subject matter’ of the directive is
described in Article 1. Here it is stated that ‘This Directive establishes
a framework within which Member States shall take the necessary
measures to achieve or maintain good environmental status in the

1007 <http://www .helcom.fi/action-areas/shipping/airborne-emissions>

%% Dir. 2008/56/EC.

199" A5 is noted in para. (3) Preamble of Dir. 2008/56/EC, the directive *should, inter
alia, promote the integration of environmental considerations into all relevant policy
areas and deliver the environmental pillar of the future maritime policy for the
European Union’, emphasis added. The directive is also linked to the EU’s 6th
environment action programme, see para. (4) Preamble of the same directive.
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marine environment by the year 2020 at the latest’.'”'° In Article 3, the
meaning of ‘good environmental status’ is explained as:

‘the environmental status of marine waters where these provide
ecologically diverse and dynamic oceans and seas which are clean,
healthy and productive within their intrinsic conditions, and the use of
the marine environment is at a level that is sustainable, thus
safeguarding the potential for uses and activities by current and future
generations...”'""!

The closer meaning of this is that:

‘the structure, functions and processes of the constituent marine
ecosystems, together with the associated physiographic, geographic,
geological and climatic factors, allow those ecosystems to function
fully and to maintain their resilience to human-induced environmental
change. Marine species and habitats are protected, human-induced
decline of biodiversity is prevented and diverse biological components
function in balance’

and it is further held that:

‘hydro-morphological, physical and chemical properties of the
ecosystems, including those properties which result from human
activities in the area concerned, support the ecosystems as described
above. Anthropogenic inputs of substances and energy, including
noise, into the marine environment do not cause pollution effects’'*"?

1919 Art. 1(1.) of Dir. 2008/56/EC, emphasis added. Cf. Art. 14 of the same directive
for a list of exceptions under which a Member States may identify instances where the
environmental targets or good environmental status cannot be achieved in every
aspect through measures pursuant to the directive’s ambitions.

10T Art. 3(5.) of Dir. 2008/56/EC. See also the definition of *environmental status’ in
Art. 3(4.) of Dir. 2008/56/EC, stating that it is "the overall state of the environment in
marine waters, taking into account the structure, function and processes of the
constituent marine ecosystems together with natural physiographic, geographic,
biological, geological and climatic factors, as well as physical, acoustic and chemical
conditions, including those resulting from human activities inside or outside the area
concerned’.

1012 Art. 3(5.)(a)-(b) of Dir. 2008/56/EC.
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What is considered to be ‘good environmental status’ is to be
determined depending on the scales of marine region or subregion,
based on qualitative criteria given in the directive.'”® Moreover,
adaptive management based on the ecosystem approach is to be
applied in order to aim for attaining good environmental status.'®'* As
a point of departure, the directive divides European seas into four
main marine regions with possible subregions. The main regions are
the Baltic Sea, the North-East Atlantic, the Mediterranean and the
Black Sea.'”” In these regions (and their subregions) Member States
must coordinate their work with each other and with the third
countries involved, and where practicable and appropriate via already
existing regional cooperation structures.'®'®

Returning again to the subject matter in Article 1, it is moreover stated
that for the purpose of achieving or maintaining good environmental
status, marine strategies are to be developed and implemented to:

‘protect and preserve the marine environment, prevent its deterioration
or, where practicable, restore marine ecosystems in areas where they
have been adversely affected ... [and to] prevent and reduce inputs in
the marine environment, with a view to phasing out pollution as
defined in Article 3(8), so as to ensure that there are no significant
impacts on or risks to marine biodiversity, marine ecosystems, human
health or legitimate uses of the sea’'*"’

The marine strategies should thus protect and preserve the marine
environment as well as prevent its deterioration, inter alia by

1983 For a definition of marine region or subregion, see Art. 4 of Dir. 2008/56/EC. See
also Annex I of the same directive for *Qualitative descriptors for determining good
environmental status’.

1014 Art. 3(5.) para. 4 of Dir. 2008/56/EC. See also Art. 1(3.) of Dir. 2008/56/EC and
paras. (8) and (44) Preamble of the same directive.

1015 Art. 4(1.) of Dir. 2008/56/EC. For subregions, see Art. 4(2.) of the same directive.
1016 Art. 6 of Dir. 2008/56/EC. See also para. (19) Preamble of Dir. 2008/56/EC,
referring inter alia to regional conventions such as the 1992 Helsinki Convention. See
also para. 24 Preamble of the same directive.

1017 Art. 1(2.)(a)-(b) of Dir. 2008/56/EC, emphasis added. See also para. (43)
Preamble of the same directive.
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preventing and reducing the inputs in the marine environment. In the
directive, ‘pollution’ is defined as:

‘the direct or indirect introduction into the marine environment, as a
result of human activity, of substances or energy, including human-
induced marine underwater noise, which results or is likely to result in
deleterious effects such as harm to living resources and marine
ecosystems, including loss of biodiversity, hazards to human health,
the hindering of marine activities, including fishing, tourism and
recreation and other legitimate uses of the sea, impairment of the
quality for use of sea water and reduction of amenities or, in general,
impairment of the sustainable use of marine goods and services’'*'®
With some minor differences, this corresponds to the LOSC definition
of ‘pollution of the marine environment’,'””” and thus covers
atmospheric inputs into the marine environment, for example in the
form of SO, emissions from ships.

The scope of the directive is formulated in Article 2. Here it is stated
that the directive as a point of departure applies to:

‘all marine waters as defined in Article 3(1), and shall take account of
the transboundary effects on the quality of the marine environment of
third States in the same marine region or subregion’'**°

The term ‘marine waters’ is in turn defined as:

‘waters, the seabed and subsoil on the seaward side of the baseline
from which the extent of territorial waters is measured extending to
the outmost reach of the areca where a Member State has and/or

1018 Art. 3(8.) of Dir. 2008/56/EC.

1019 Art. 1(1.)(4) of the LOSC. See also the open reference to the LOSC obligations of
EU Member States in para. (17) Preamble of Dir. 2008/56/EC, where it is stated that
’The obligations of the Community and its Member States under those agreements
[UNCLOS and the agreement relating to the implementation of Part XI] should ... be
taken fully into account in this Directive’.

1020 Art. 2(1.) of Dir. 2008/56/EC. Exception is made for activities with ’the sole
purpose of which is defence or national security’. However Member States shall still
’endeavour to ensure that such activities are conducted in a manner that is compatible,
so far as reasonable and practicable, with the objectives of this Directive’, Art. 2(2.)
of Dir. 2008/56/EC.
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exercises jurisdictional rights, in accordance with the Unclos, with the
exception of waters adjacent to the countries and territories mentioned
in Annex II to the Treaty and the French Overseas Departments and
Collectivities; and ... coastal waters as defined by Directive
2000/60/EC, their seabed and their subsoil, in so far as particular
aspects of the environmental status of the marine environment are not
already addressed through that Directive or other Community
legislation’'**!

When it comes to the strategies themselves, Member States shall
firstly do an initial assessment analysing the essential characteristics
of their waters, among other things physical and chemical features,
habitat types and animal and plant populations. An analysis shall also
be performed regarding the predominant impacts and pressures, as a
result of human activities, which affect the features of these waters,
for instance the introduction of toxic substances,'®” the level of
eutrophication, smothering or sealing of habitats by construction
work, introduction of non-indigenous species and physical damage
caused by ship anchors. Finally, an economic and social analysis of
the waters and the cost of degradation of the marine environment
should be performed.'"”

After the initial assessment has been made, the Member States shall
use this assessment as a basis for establishing what is ‘good
environmental status’ together with the more specific environmental
indicators and criteria elaborated in the directive’s Annexes.'**
Further, environmental targets shall be established, in order to guide

121 Art. 3(1.) of Dir. 2008/56/EC.

1922 gpecifically Art. 8(1.)(b)(i) of Dir. 2008/56/EC. See further Table 2 of Annex III
which particularly mentions the ’introduction of non-synthetic substances and
compounds (e.g. heavy metals, hydrocarbons, resulting, for example, from pollution
by ships and oil, gas and mineral exploration and exploitation, atmospheric
deposition, riverine inputs) under the heading of ’Contamination by hazardous
substances’, emphasis added. This indicative list reasonably also covers inputs of SOy
emissions into the marine environment.

1923 Arts. 5 and 8(1.) of Dir. 2008/56/EC. See also Table 1 and 2 of Annex III of the
same directive.

1924 Art. 9 of Dir. 2008/56/EC. See also Annex I and Table 1 and 2 of Annex III of the
same directive.
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the progress towards reaching good environmental status in the
marine environment.'”” These targets shall infer alia be used as
reference in the monitoring which the Member States shall
perform.'**

All in all, the MSFD’s requirements on EU Member States to take the
necessary measures to achieve or maintain ‘good environmental
status’ in the marine environment by 2020 could include various
measures to protect and preserve the marine environment, including
strategies to control air pollution. In the case of SO, emissions and the
MSFD, it has been acknowledged that such emissions are already
regulated through the directive setting requirements for the sulphur
content in fuels."”” Nevertheless, the regulation of related air
pollutants in the form of NOy has been proposed in the context of the
MSFD’s requirements.'***

6.2.3 EU Law - The Water Framework Directive

Among the overarching legal acts on the EU level, another directive
should lastly also be mentioned. This is the water framework
directive, adopted in 2000."” However, this directive only partly
covers coastal waters, besides covering inland surface waters,
transitional waters and groundwater.'™® Therefore it will only be

1925 Art. 10 of Dir. 2008/56/EC. See also Table 2 of Annex Il and Annex IV of the
same directive.

1926 Art. 11 of Dir. 2008/56/EC. See also Annex III and Annex V of the same
directive.

127 COM(2016) 617 final p. 4. See also further comments about this directive infi-a
Section 6.2.4.

1928 COM(2016) 617 final p. 4.

192 Dir. 2000/60/EC, most recently updated via Directive 2014/101/EU. In the
following, any references to the former directive are references to it in its most
recently amended form.

130" Art. 1 of Dir. 2000/60/EC. An overlap with the MSFD is acknowledged in para.
(12) Preamble of Dir. 2008/56/EC. Here it is stated that ’Coastal waters, including
their seabed and subsoil, are an integral part of the marine environment, and as such
should also be covered by this Directive, in so far as particular aspects of the
environmental status of the marine environment are not already addressed through
Directive 2000/60/EC ... so as to ensure complementarity while avoiding unnecessary
overlaps’, emphasis added.
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shortly commented on here.'™ Briefly expressed, the water

framework directive creates a framework for water protection and
management. Its purpose is inter alia to establish a framework that
‘prevents further deterioration and protects and enhances the status of
aquatic ecosystems and, with regard to their water needs, terrestrial
ecosystems and wetlands directly depending on the aquatic
ecosystems’.'™  Additionally, its purpose is also to promote
sustainable water usage, to improve aquatic ecosystems and to
mitigate the effects of floods and droughts.'"” Among its several
objectives,'™* one is to achieve ‘good surface water chemical status’
for all Community waters by 2015.'" Practically, all Member States
shall initially identify and analyse European waters, based on the
divisions of individual river basins and districts.'”® The Member
States shall then adopt management plans and programmes of
measures that are adapted to each body of water.'"’

In the protection of further deterioration of waters, combatting
pollution caused by various substances is included. There is a list of
‘priority substances’,'™* which does not include sulphur in particular,
nevertheless, the definitions of ‘pollutant’ and ‘pollution’ are
sufficiently broad to cover the negative effects of sulphur in the
waters protected by the directive.'” Thus, the directive is at least

applicable in principle also to SO, emissions.

181 For more comments about the water framework directive, see instead Jans,
Vedder (2012) pp. 392-400.

1032 Art. 1(a) of Dir. 2000/60/EC.

1933 Art. 1 of Dir. 2000/60/EC.

'%* Art. 4 of Dir. 2000/60/EC.

1935 Art. 4(1.)(a)(ii) of Dir. 2000/60/EC. For a definition of ‘good surface water
chemical status’, see Art. 2(20.) of the same directive.

193¢ Arts. 4 and 5 of Dir. 2000/60/EC.

'%7 Arts. 11 and 13 of Dir. 2000/60/EC.

1038 Art. 2(30.) and Annex X of Dir. 2000/60/EC.

1999 Art. 2(31.) and 2(32.) of Dir. 2000/60/EC. In the former paragraph, *pollutant’ is
defined as ’any substance liable to cause pollution, in particular those listed in Annex
VIII’ and in the latter paragraph ’pollution is defined as ’the direct or indirect
introduction, as a result of human activity, of substances or heat into the air, water or
land which may be harmful to human health or the quality of aquatic ecosystems or
terrestrial ecosystems directly depending on aquatic ecosystems, which result in
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6.2.4 EU Law - Marine Applications of Directive (EU)
2016/802

Getting to the more specific EU acts regulating SOy emissions, the
current main act is Dir. (EU) 2016/802 relating to the reduction in the
sulphur content of certain liquid fuels. This directive sets maximum
sulphur limits for fuels both in the form of gas oils and HFO when
used in land-based applications as well as for marine fuels.'® Since
its creation, the directive regulating the sulphur content of certain
liquid fuels has become the legal vehicle where the sulphur provisions
of MARPOL 73/78 Annex VI 1997 and 2008 have been implemented
in EU law via several amendment directives.'” As the directive
presently stands, amendments have thus aligned it with the Revised
MARPOL 73/78 Annex VI 2008.'°* Nevertheless, the amended and
now consolidated sulphur directive also goes further than what is
mandated by the Revised MARPOL 73/78 Annex VI 2008 regarding
some aspects.1043

Starting from the beginning of the directive, its purpose is to:

‘reduce the emissions of sulphur dioxide resulting from the
combustion of certain types of liquid fuels and thereby to reduce the

damage to material property, or which impair or interfere with amenities and other
legitimate uses of the environment’. See also para. (45) Preamble of Dir. 2000/60/EC.
1% For some comments about terrestrial applications of Dir. (EU) 2016/802, see
supra Chapter 5 Section 5.2.3.

1% See in particular Dir. 2005/33/EC and Dir. 2012/33/EU. The former directive was
partly a result of A European Union strategy to reduce atmospheric emissions from
seagoing ships’ adopted in 2002, which inter alia took into account the new sulphur
regulation for ships in the original MARPOL 73/78 Annex VI of 1997, see para. 2.2
of COM(2002) 595 final.

1942 See particularly the amendments of Dir. 1999/33/EC via Dir. 2012/33/EU.

1 The fact that the directive goes further than its international counterpart in the
form of MARPOL 73/78 Annex VI 2008 is not something new. This was also the
case earlier when Dir. 2005/33/EC mandated an earlier entry into force of the then
North Sea SECA than was prescribed by MARPOL 73/78 Annex VI 1997. Further,
the special provisions for passenger ships had no equivalent in MARPOL 73/78
Annex VI 1997, which is still the case compared to the 2008 revision of Annex VI.
For some comments about Dir. 2005/33/EC going further than international law, see
Ringbom (2008) pp. 264-266 and 427-438.
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harmful effects of such emissions on man and the environment ...
[and] ... Reductions in emissions of sulphur dioxide resulting from
the combustion of certain petroleum-derived liquid fuels shall be
achieved by imposing limits on the sulphur content of such fuels as a
condition for their use within Member States' territory, territorial seas
and exclusive economic zones or pollution control zones’'***

The scope of the directive’s limitations on the sulphur content of
certain petroleum-derived liquid fuels is further defined in a list of
where the directive is not applicable.'® Moreover, in the same article
there is a provision that has the same function as Regulation 4 in
Revised MARPOL 73/78 Annex VI 2008, the provision on
equivalents.'”® In the directive’s provision, it is thus stated that the
limitations on the sulphur content shall not apply, ‘without prejudice
to Article 5, [to] fuels used on board vessels employing emission
abatement methods in accordance with Articles 8 and 10°.'% Article 5
is the provision about maximum sulphur content in marine fuels, and
Articles 8 and 10 regard emission abatement methods and trials of
new emission abatement methods, which can be applied as an
alternative to using low sulphur marine fuels, subject to the conditions
given in the articles.'**

For the purposes of marine applications, the definitions of ‘marine
fuel’, ‘marine diesel oil’ and ‘marine gas oil’ are relevant. In the case
of ‘marine fuel’, this is defined as ‘any petroleum-derived liquid fuel
intended for use or in use on board a vessel, including those fuels

104 Art. 1(1.)-(2.) of Dir. (EU) 2016/802.

195 The directive inter alia does not apply to ‘fuels intended for the purposes of
research and testing ... fuels intended for processing prior to final combustion [and]
... fuels to be processed in the refining industry’, Art. 1(2.)(a)-(c) of Dir. (EU)
2016/802. For the full list of applicable exceptions, see Art. 1(2.)(a)-(h) of the same
directive.

1046 See also comments supra, Section 6.1.2 about the equivalents provision in the
Revised MARPOL 73/78 Annex VI 2008.

197 Art. 1(2.)(h) of Dir. (EU) 2016/802.

1048 Art. 1(2.)(h) and Art. 2(0) of Dir. (EU) 2016/802. It can be noted that Art. 2(0) of
the said directive is almost literally the same as Reg. 4.1 of Revised MARPOL 73/78
Annex VI 2008.
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defined in ISO 8217°.'" In the case of both ‘marine diesel oil’ and
‘marine gas oil’, reference is made to ISO 8217 for fuel characteristics
such as viscosity, density and flashpoint.'”’ However, in both cases
exceptions are made for ‘the reference to the sulphur content’ in the
ISO-standard.'™" This, since Dir. (EU) 2016/802 requires lower
maximum sulphur content than the ISO 8217 fuel standard. This also
has an effect for what fuel quality that is allowed to be sold in the EU
according to the directive. Marine diesel oils placed on the market in
the EU must not exceed 1.50% sulphur content and marine gas oils
placed on the market must not exceed 0.10% in sulphur content.'®

Starting on land and moving seawards, when it comes to the details of
maximum sulphur content limits for ships, the ‘at berth’ provision in
Dir. (EU) 2016/802 mandates a maximum limit of 0,10% sulphur
content in fuel for ships at berth in union ports.'”” This provision has
no equivalent in the Revised MARPOL 73/78 Annex VI 2008.

When it comes to ECAs, the provisions of Dir. (EU) 2016/802 are
parallel with the Revised MARPOL 73/78 Annex VI 2008
requirements. That is, a maximum sulphur content of 0,10% in marine
fuels has applied since 1 January 2015 in EU Member States, ‘in the
areas of their territorial seas, exclusive economic zones and pollution
control zones falling within SOx Emission Control Areas’.'™ As is
stated, the ‘paragraph shall apply to all vessels of all flags, including

vessels whose journey began outside the Union’.'" The requirements

1949 Art. 2(c) of Dir. (EU) 2016/802. For ISO 8217 fuel specifications, see e.g. <
https://www.iso.org/standard/64247 . html>.

1050 Art. 2(d)-(e) of Dir. (EU) 2016/802.

1051 Art. 2(d) and (e) of Dir. (EU) 2016/802.

1052 Art. 6(10.) and Art. 7(3.) of Dir. (EU) 2016/802.

1053 Art. 7 of Dir. (EU) 2016/802. Exceptions from the main rule apply 'whenever,
according to published timetables, ships are due to be at berth for less than two
hours... [and] ... to ships which switch off all engines and use shore-side electricity
while at berth in ports’, see Art. 7(2.) of the same directive. See also Art. 2(1) of Dir.
(EU) 2016/802. for a definition of ’ships at berth’.

1054 Art. 6(2.)(b) and (b) of Dir. (EU) 2016/802.

1955 Art. 6(2.) of Dir. (EU) 2016/802.
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are thus set to apply in principle to all vessels of all flags, even when
they only pass through the coastal zones of EU Member States.'*

A special provision for passenger ships with no equivalent in the
Revised MARPOL 73/78 Annex VI 2008 links to the lower sulphur
limit in ECAs at the EU level. This is a lower maximum limit of
sulphur content that applies to marine fuels used in Member States’

‘territorial seas, exclusive economic zones and pollution control zones
falling outside SOx Emission Control Areas by passenger ships
operating on regular services to or from any Union port if the sulphur
content of those fuels exceeds 1,50 % by mass until 1 January
2020°"

Originally, this special limit for passenger ships was created with the
motivation that passenger ships stood for a significant share in total
air emissions from ships in Europe, and that the ambitions of
European air policy justified a lower sulphur limit for this class of
ships, even when sailing outside SECAs.'"® During the last revision
of Dir. 1999/32/EC it was suggested that passenger ships should still
be linked to the lower ECA limit, which would be 0,10% sulphur in
fuel from 1 January 2015. Nevertheless, a compromise in the revision
process connected to the last amendment directive of Dir. 1999/32/EC
allowed passenger ships to stay at the 1,50% sulphur limit until 2020
when a new global limit will apply (at the time depending on the 2018
feasibility review).'*”

Getting to the sulphur limits outside ECAs for ships that are not
passenger ships, the limit in the EU for marine fuels Member States’
territorial seas, exclusive economic zones and pollution control zones
has been 3,50 % as from 18 June 2014, and will then drop to 0,50 %
as from 1 January 2020, applying to ‘all vessels of all flags, including

195 For a discussion of the possibilities to actually enforce these standards in the
context of international law, see Ringbom (2008) pp. 436-437.

1957 Art. 6(5.) of Dir. (EU) 2016/802. See also Art. 2(i) and (j) for definitions of
’passenger ships’ and 'regular services’.

1058 COM(2002) 595 final Volume I discussed supra Chapter 4 Section 4.1.3.1.

1059 COM(2011) 439 final p. 4. See also Art. 4a(4.) of Dir. 1999/32/EC.
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vessels whose journey began outside of the Union’.'" Finally, a

general limit for sulphur content in marine fuels is set to 3,50% used
within Member State territory ‘except for fuels supplied to ships using
emission abatement methods subject to Article 8 operating in closed

mode’ 1061

6.3 The National Regulation of SO, Emission
from Marine Sources - Sweden'"*

The following section gives an overview of the current regulation of
marine sulphur emission sources in Sweden. The structure of Swedish
regulation of SO, emissions from marine sources broadly reflects the
structure found in international agreements and in EU legislation as a
consequence of the implementation of accompanying obligations.

6.3.1 The Main Acts'*® Regulating Marine Sulphur
Emissions

Apart from some provisions still partly left in the Swedish Transport
Agency’s instructions Transportstyrelsens foreskrifter och allmdnna
rad om dtgdrder mot fororening fran fartyg (the ‘Transport Agency’s
instructions on measures for the prevention of pollution from
ships’),'”* the essential requirements for all types of marine fuels
defining maximum allowed sulphur content in fuels, including HFOs,

1060 Art. 6(1.) of Dir. (EU) 2016/802.

1061 Art. 5 of Dir. (EU) 2016/802. For more details about emission abatement methods
with so-called closed loops, see e.g. Wilewska-Bien et al. (2016) p. 376.

192 I ike previously, all translations of titles and text from national legal acts are the
author’s own translations, unless available translations have been found in other
sources.

193 Some acts on the regional scale commented above that Sweden is bound to, which
are applicable in principle to SOy emissions, but have not yet resulted in concrete
national regulation for such emissions, will not be further commented in the following
section, .i.e. the 1992 Helsinki Convention, the MSFD and the Water Framework
Directive. See instead comments supra Section 6.2.

194 TSFS 2010:96 as most recently updated via TSFS 2016:128. In the following,
when references are made to TSFS 2010:96, these are references to TSFS 2010:96 as
most recently updated via TSFS 2016:128.
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most recently appear in Svavelforordning (2014:509) (the ‘Sulphur
Ordinance (2014:509)").'%

Starting with some sections in the instructions, some matters linking
to the main sulphur regulation in the Revised MARPOL 73/78 Annex
VI 2008 are requirements regarding equivalents,'*® the International
Air Pollution Prevention Certificate (IAPP Certificate),'” fuel
changeover,'" and fuel quality.'®” All of these sections aim to
implement the respective requirements of the Revised MARPOL
73/78 Annex VI 2008 regarding the same matters, and openly refer to
exactly which regulation in Annex VI they intend to implement. The
sections are more or less literal translations of the requirements of the
Revised MARPOL 73/8 Annex VI 2008. Finally, as stated in the
instructions, the specific rules about limits for sulphur in marine fuels
are however contained in Svavelforordning (2014:509)."°

For marine fuels, this order aims to implement the requirements of the
Revised MARPOL 73/78 Annex VI 2008, and the requirements of the
EU sulphur directive, Directive (EU) 2016/802.""" The relevant
sections in Svavelforordning are found under a dedicated heading
concerning ‘Marketing, transfer and use of marine fuels’.'””* Here, it
is stated that marine gas oil may be sold or transferred only if the
sulphur content of the oil does not exceed 0,10 % in sulphur
content.'”” Moreover, marine diesel oil may be sold or transferred
only if the sulphur content of the oil does not exceed 1,50 % sulphur
by welz]%ht.1074 These limits match the EU limits for sulphur in marine
fuels.

1095 SFS 2014:509.

106 Section 2, Chapter 13 of TSFS 2010:96.

1067 Section 3, Chapter 2 of TSFS 2010:96.

1068 gection 35, Chapter 13 of TSFS 2010:96.

108 Sections 46-47, Chapter 13 of TSFS 2010:96.

1070 Section 34, Chapter 13 of TSFS 2010:96.

71 The travaux préparatoires listed in the bibliographic information for this legal act
is inter alia the earlier sulphur directive, Dir. 1999/32/EC.
1972 Sections 17-23 of SFS 2014:509.

1973 Section 17 of SFS 2014:509.

197 Section 18 of SFS 2014:509.

1975 Art. 6(10.) and Art. 7(3.) of Dir. (EU) 2016/802.
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The EU ‘at berth provision’ is reflected in a section stating that the
sulphur content in fuels used in ports may not exceed 0,10 % sulphur
content, mirroring the EU provisions.'"’®

Another article states that the sulphur content in marine fuels may not
exceed 0.10 % when the fuel is used in Swedish inner waters, the
Baltic Sea area, the North Sea area, and the ‘North American
regions’.'””” This provision basically mirrors the content of the EU
provision regulating the maximum allowed sulphur content in ECAs,

. . . . 1078
however without explicitly referring to emission control areas.

An equivalent of the passenger ship provision in the EU sulphur
directive is also found in the Svavelforordning. The given maximum
allowed 1,50% sulphur in fuel for passenger ships operating on
regular services to or from an EU port applies until the 31 December
2019."” Furthermore, the same date applies to other vessels than
passenger ships with the limitation that such ships may use marine
fuels with up to 3,50% sulphur content.'”™ From the 1 January 2020 a
limit of 0,50% applies sulphur content applies to all ships.'®' These
requirements correspond with the EU requirements in Dir. (EU)
2016/802.""* Additionally, the general requirement of a maximum of
3,50% sulphur content in marine fuel applies, like in the EU directive,
with the exception for fuels used together with emission abatement
methods in closed mode.'**

1976 J ¢ sufficient time shall be allowed for the crew to complete any necessary fuel-
changeover operation as soon as possible after arrival at berth and as late as possible
before departure, and fuel-changeovers are to be recorded in a ships' logbook. A ship
may also use another fuel if according to published timetables, ships are due to be at
berth for less than two hours, Section 21 of SFS 2014:509. See also Art. 7 of Dir.
(EU) 2016/802.

1977 Section 20 of SFS 2014:509. Definition of all of these areas are found in Sections
7-9 of the same ordinance.

1078 " Art. 6(2.) of Dir. (EU) 2016/802. References to emission control areas can
however be found in TSFS 2010:96.

107 Section 23(1.)(a) of SFS 2014:509.

1080 Section 23(1.)(b) of SFS 2014:509.

1081 Section 23(2.) of SFS 2014:509.

1982 Art. 6(1.) of Dir. (EU) 2016/802.

1083 Section 24 of SFS 2014:509 and Art. 5 of Dir. (EU) 2016/802.
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For the actual control of fuel oil quality and delivery,
Svavelforordning, like the EU sulphur directive, applies the procedure
mandated by Regulation 18 of the Revised MARPOL 73/78 Annex VI
2008: a control via bunker delivery note and a sealed representative
oil sample.'”

Finally, Svavelforordning also contains a fuel availability clause,
where compliant fuel has not been available, despite best efforts.'"®
This clause reflects the fuel availability requirements both found in
the Revised MARPOL 73/78 Annex VI 2008, and Dir. (EU)
2016/802.'

6.4 Conclusions

At the international scale, the legal base for the current framework
regulating SO, emissions from marine sources is principally found in
international treaties. Here, the United Nations Convention on the
Law of the Sea, the LOSC, establishes the fundamental legal
framework for States’ activities at sea, including protection and
preservation of the environment from air pollution. There are no
specific provisions on SO, emissions in the LOSC itself, but the core
provisions under the environment title in Part XII provides some
important principles underpinning States’ duties to protect and
preserve the environment.

When it comes to the more specific obligations regarding air pollution
from ships, MARPOL 73/78 is the primary instrument, and
particularly the provisions found in the Revised MARPOL 73/78
Annex VI 2008. Today, this annex covers air emissions, which
terminologically encompasses both air pollutants like SO, and NOy,
and GHGs. Regarding SO, emissions, Regulation 14 of the Revised
MARPOL 73/78 Annex VI 2008 is the dedicated provision.
Regulation 14 builds on defining fuel sulphur limits contingent on

1084 Sections 19 and 34 of SFS 2014:509, Art. 6(9.)(b) of Dir. (EU) 2016/802, and
Reg. 18 of the Revised MARPOL 73/78 Annex VI 2008.

1985 Section 29 of SFS 2014:509.

198 Reg. 18 of the Revised MARPOL 73/78 Annex VI 2008 and Art. 6(8.) of Dir.
(EU) 2016/802.
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ship operations outside and inside ECAs. These limits have gradually
become stricter according to a time schedule. The fuel sulphur limits
outside ECAs that have global application and the limits inside ECAs
that have regional application are both set in sulphur weight content
per unit of fuel (% sulphur m/m). The defined limits, whether outside
or inside ECAs, apply to all fuel oils. The set limits for sulphur in fuel
oil apply in a given year interval, outside and inside an ECAs.'®’

As regards the regional regulatory scale and the regulation of SO
emissions from marine sources, the framework of the LOSC basically
permits regional variations in marine environment protection and
preservation so long as they do not infringe on the general principles
and objectives of the convention. Regulation at the regional scale is
however not a mere reflection and implementation of commitments at
the international scale, but also constitutes a scale with its own
regulatory features.

Although the 1992 Helsinki Convention has the ambition to ‘to
prevent and eliminate pollution in order to promote the ecological
restoration of the Baltic Sea Area and the preservation of its
ecological balance’,'™ the specific regulation of SO, emissions from
ships is not among the central issues dealt with in the convention. SOy
emissions are covered in principle by the definition of ‘pollution’ and
‘harmful substance’ in the convention, but the convention neither
specifically mentions sulphur, nor includes a reference to MARPOL
73/78 Annex VI. Links to MARPOL 73/78 Annex VI can however be

found in supplementary documents to the convention.

The EU regulatory layer on the regional scale contains more specific
rules regarding the regulation of sulphur emissions from marine
sources. These rules are to be found in Dir. (EU) 2016/802 relating to
a reduction in the sulphur content of certain liquid fuels. The directive
sets maximum sulphur limits for fuels both in the form of gas oils and
HFO when used in land-based applications as well as for marine
purposes. After revision, this directive has become the main legal
vehicle where the sulphur provisions of MARPOL 73/78 Annex VI

187 For a graphical presentation of these limits, see supra Section 6.1.2.
1988 Art. 3(1.) of the 1992 Helsinki Convention, emphasis added.
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have been incorporated via amendment directives. As the directive
presently stands, the amendments have aligned it with the
requirements of the Revised MARPOL 73/78 Annex VI 2008.
However, Dir. (EU) 2016/802 still goes further than what is mandated
by IMO regulation regarding some aspects. The ‘at berth’ provision in
Dir. (EU) 2016/802 mandates a maximum limit of 0,10% sulphur
content in fuel for ships at berth in union ports without an equivalent
in the Revised MARPOL 73/78 Annex VI 2008. Likewise, the special
EU passenger ship provision with no equivalent in the Revised
MARPOL 73/78 Annex VI 2008, originally linked to the lower
sulphur limits in ECAs, demands passenger ships to use fuel oil with a
maximum 1,50% sulphur limit even outside ECAs until 2020, when a
new global limit of 0,50% will apply.

When it comes to the national scale and regulation of SO, emissions
from ships, some provisions are found in the Swedish Transport
Agency’s instructions Transportstyrelsens foreskrifter och allmdnna
rad om dtgdrder mot fororening fran fartyg. Here, provisions
regarding equivalents, the International Air Pollution Prevention
Certificate (IAPP Certificate), fuel changeover, and fuel quality are
spelled out. All of the sections regarding such matters in the
instructions aim to implement the respective requirements of the
Revised MARPOL 73/78 Annex VI 2008. However, the essential
requirements for all types of marine fuels defining maximum allowed
sulphur content in fuels, including HFOs, most recently appear in
Svavelforordning. For marine fuels, this order basically aims to
implement the fuel sulphur requirements of the Revised MARPOL
73/78 Annex VI 2008, and simultaneously the requirements of the
basic EU sulphur directive just mentioned, including the EU specific
provisions.
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PART III - CLOSURE
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‘sometimes at night the deep waters of the
sea have grown clear and phosphorescent,
to grant me glimpses of the ways beneath.
And these glimpses have been as often of the
ways that were and the ways that might be,
as of the ways that are; for ocean is more

ancient than the mountains, and freighted

with the memories and the dreams of Time.”'®

7 Standard-Setting in the Regulation of SO, Emissions
from Terrestrial and Marine Sources — An Analysis

7.1 Introduction

It will be recalled that the purpose of this study is to identify and
examine differences between standard-setting in the regulation of SOy
emissions from terrestrial sources and the regulation of SO, emissions
from marine sources with the intention of identifying the underlying
rationales for the key differences in standard-setting, their effect, and
the possibilities of improvement of SO, emissions regulation in the
marine setting. In other words, the point of this thesis is to examine
what can be learned for standard-setting in the regulation of SOy
emissions from marine sources from standard-setting in the regulation
of SO, emissions from terrestrial sources.

Previous chapters have discussed at length the development and
content of SOy regulations in both the terrestrial and the marine
contexts and across the international, regional (mainly EU) and

189 Lovecraft, H.P. (1919) The White Ship as appearing  on
<http://www .hplovecraft.com/writings/texts/fiction/ws.aspx>.
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national (Swedish) regulatory scales. From the examination of the
predominant form of regulation for the control of SO, emissions from
terrestrial and marine sources, CAC regulation, it has been shown that
the regulation of such emissions has undergone various regulatory
phases in the respective setting. These phases have among other
things been influenced by factors such as type of emission source,
scientific and technological advances, political developments and
economic considerations. Within the context of CAC regulation, one
of the central components is that of standard-setting. Importantly, as
has been stated above,'™" the chosen type of standard, and how this is
concretely articulated often provides ‘the most tangible and precise
expressions of the judgements that underlie environmental
policies’.'”" Moreover, the choice of regulatory standard decides a
number of crucial aspects of regulation.

With a point of departure in what has been presented above in
Chapters 3-6, the function of the current chapter is to develop the
main analysis of standard-setting in the regulation of SO, emissions
from terrestrial and marine sources. In so doing, this chapter answers
the core research questions of this study, which require a closer
analysis of regulation via the study of standard-setting.'®

Furthermore, this chapter aims to answer such matters as whether
standard-setting in regulation is expressed in an instrumental or goal-
oriented fashion and what effects this may have, for instance for how
the abatement of SO, emissions may proceed given a certain standard,
and what the choice of standard can reveal about the regulations’
accuracy in so doing. Finally, this chapter is expected to reveal
whether the regulation of marine SO, emissions could be improved
regarding standard-setting against the background of the largely
successful terrestrial regulation of SO, emissions, and in extension,
potentially lead to overall better regulation.

In terms of structure, this chapter begins with a demonstration of the
method used for analysis of standard setting in environmental CAC

190 Supra Chapter 1 Section 1.2.
1T RCEP (1998) p. 3.
192 Supra Chapter 1 Section 1.2.1.
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regulation. Next, two graphical matrices of historical and currently
applicable standards in the regulation of SO, emissions from
terrestrial and marine sources are presented. Using these matrices as a
starting point for discussion, the research questions regarding
standard-setting in SO, emissions regulation are then answered one by
one under dedicated subsections, including separate conclusions for
each question.

7.2 A Demonstration of the Method Used for
Analysis of Standard-Setting in
Environmental CAC Regulation

The present section exemplifies an application in practice of the main
method used for analysis of standard-setting in CAC regulation for the
control of SO, emissions from terrestrial and marine sources. As was
explained in Chapter 2, the use of methods in this study can be
described as a process of three methodological steps, where the
method for analysis of standard-setting is only one part of the
chain."™ Thus, this part of the chain rests both on a ground of
theoretical concepts and methods previously presented in Chapter 2.

As a matter of recapitulation, the three methodological steps described
in Chapter 2 were (1) identifying, (2) analysing, and (3) systematising.
The current section focuses on explaining the application of the
method in step (2) analysing, where the suitable legal and other
material has thus already been identified in the first step, that is, in
Chapters 3-6. The second analytical part in turn paves the way for the
third step, (3) systematising, which is also commented on to some
extent at the end of the current section. It should be noted that going
through the different methodological steps is not done in a closed
linear and finite order, like described above for pedagogical
purposes.'® That is, in practice, analysis can be followed by a
systematisation, which in turn serves to provide yet more ‘identified’
material for analysis in a sort of feedback loop. A good example of

193 Supra Chapter 2 Section 2.2.1.
194 Supra Chapter 2 Section 2.2.1.
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this is how the current chapter progresses. It initially presents
graphical matrices of the identified and examined material in Chapters
3-6. These matrices aid both the analysis and systematisation of the
information from these chapters. At the same time, the chapter
progresses with an analysis of the newly identified information in
order to explain why the different types of regulatory standards have
been plotted in the matrices as belonging to certain standards, and
then continues with further analysis of what can be concluded from
the matrices in relation to the research questions.

Returning to the actual application in practice of the method for
standard-setting analysis, it may be recalled that the analysis in step
two has dual purposes: first, to consider whether the regulation of SOy
emissions from terrestrial and marine sources in the identified legal
material could indeed be categorized as CAC regulation? And second,
to consider which type of standard-setting is used in the identified
CAC regulation?'™”

Bearing in mind these two purposes, an example of the kind of
analysis of SOy emissions regulation performed later in section 7.4
will now be demonstrated. Choosing from one of the three regulatory
scales (international, regional, and national), and the two settings
(terrestrial and marine), the application in practice of the method for
analysing standard-setting in SOy emissions regulation will be
performed in this section on a legal instrument from the international
scale in the historical marine regulatory setting. The example below
does however not illustrate when the method is used for excluding
material from analysis. Suffice it to say here that in relation to
exclusion, the method is used according to the principle that every
methodological step must be fulfilled. Should one of the
methodological steps not be applicable, this will lead to the exclusion
of a certain legal instrument from further examination, for instance in
the case where a piece of legislation is not categorized as CAC
regulation.'®*

195 Supra Chapter 2 Section 2.2.1.
1% See also the positions taken regarding scope and delimitations, supra Chapter 1
Section 1.3.
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Regarding the first purpose of verifying that CAC regulation has
indeed been located, the following can be stated. Initially, it should be
known that this verification has already been done before the current
chapter, after the identification of relevant legal material in step
one.'”” However, for pedagogical purposes, the demonstration of the
method for analysis of standard-setting also includes an explanation of
this step, since the identification of CAC regulation is a prerequisite
for a later analysis of standard-setting in CAC regulation. As an
example, the historical regulation of SO emissions from marine
sources at the international scale found in MARPOL 73/78 Annex VI
1997 can be used. For the sake of order and consequence, another
preceding step will however firstly also be accounted for: namely, the
step of verifying whether this international convention can pass as
regulation at all according to the definition of regulation presented in
Chapter 2?2'" Put differently, does this international instrument
include the basic functions of regulation as expressed by the generic
trio of regulation?

Since MARPOL 73/78 Annex VI 1997 contains provisions with
requirements inter alia for SOy emissions (standard-setting),'®”
provisions for a system for surveys, certification, inspection and
means of control (information-gathering),"' and finally, provisions
for procedures of detection of violations and enforcement (behaviour-
modification),'”" this legal instrument passes the fundamental test for
being labelled as regulation according to the generic trio presented in
Chapter 2.

Then, what about the test whether the instrument can also pass as
CAC regulation? Again, considering the definitions of CAC

197 I e. since this thesis is limited to analysing CAC regulation, the test as to whether
a certain piece of regulation belongs to this category has been done before it is
commented on in this chapter when the material to be included in Chapters 3-6 was
sifted through.

198 Supra Chapter 1 Section 2.2.4.

199 Reg. 14 of MARPOL 73/78 Annex VI 1997.

1% Regs. 5-10 of MARPOL 73/78 Annex VI 1997.

101 Reg. 11 of MARPOL 73/78 Annex VI 1997.
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regulation explained above,''” it was stated that the common national
take on CAC regulation''” captures the core features of several
definitions. It was moreover added that this principal idea of CAC
regulation operating through ‘rule-based coercion’, backed by State
authority, in a direct and often detailed manner, can be transferred to
regulatory scales above and beyond the national scale mutatis
mutandis. Thus, the international counterparts of the core features
typically found in national scale CAC regulation are what is sought
for in MARPOL 73/78 Annex VI 1997, notwithstanding the fact that
these features may not be identically expressed when compared to
national regulation.

Assessing MARPOL 73/78 Annex VI 1997 in light of the definitions
explained in Chapter 2, it can be concluded that it is a binding
international undertaking between States, building on a direct and
detailed prescriptive approach commanding its addressees how to
behave, for example regarding the abatement of SO, emissions.
Additionally, its regulations are supported by the imposition of some
negative sanction, the control, in this case clearly expressed in
regulation for procedures of detections of violations and
enforcement."'™ As a complementary observation, it can further
likewise be noted that the mechanism or modality mainly driving
behavioural change in a wanted direction in MARPOL 73/78 Annex
VI 1997 is command-based. That is, the provisions generally build on
‘traditional legal commands’, as opposed to for instance regulation
including provisions relying on economic mechanisms like
competition or market-based modalities as a central means for
affecting the behaviour of regulatees."'” In view of the above,
MARPOL 73/78 Annex VI 1997 thus also passes the test as CAC
regulation according to the definitions in this study.

192 ¢,pra Chapter 1 Section 2.2.6.

10 Explained by Morgan, Yeung (2007) p. 80 as ‘the state promulgation of legal
rules prohibiting specified conduct, underpinned by coercive sanctions (either civil or
criminal in nature) if the prohibition is violated’.

1% Supra Chapter 1 Section 2.2.6.

195 ypra Chapter 1 Section 2.2.5.
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Having completed the first purpose of the analysis with the method
for standard-setting analysis, the second purpose is to identify which
type of standard-setting is used in the now identified and confirmed
CAC regulation. For this examination, it is necessary to look closer at
the substantive''” SO, emission provision in MARPOL 73/78 Annex
VI 1997. Looking at this historical piece of regulation, it can be
concluded that this specific provision is found in Regulation 14 of
MARPOL 73/78 Annex VI 1997, which inter alia provides the
following:

‘Sulphur Oxides (SOx)
General requirements

(1) The sulphur content of any fuel oil used on board ships shall not
exceed 4.5% m/m.

...Requirements within SO, Emission Control Areas

...(4) While ships are within SO, Emission Control Areas, at least one
of the following conditions shall be fulfilled:

(a) the sulphur content of fuel oil used on board ships in SO,
Emission Control Areas does not exceed 1.5% m/m;

(b) an exhaust gas cleaning system, approved by the
Administration taking into account guidelines to be developed
by the Organization, is applied to reduce the total emission of
sulphur oxides from ships, including both auxiliary and main
propulsion engines, to 6.0 g SO/kWh or less calculated as the
total weight of sulphur dioxide emission ...

(c) any other technological method that is verifiable and
enforceable to limit SO, emissions to a level equivalent to that
described in sub-paragraph (b) is applied. These methods
shall be approved by the Administration taking into account
guidelines to be developed by the Organization.”""’

1% A stated supra Chapter 1 Section 1.3, only the substantive standards in regulation
are analysed in Chapter 7 as regards type of standard.
1o7 Reg. 14 of MARPOL 73/78 Annex VI 1997, emphasis added.
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Applying the definitions of regulatory standards as elaborated in
Chapter 2''® to Regulation 14, it can firstly be concluded that both the
global limit in Regulation 14(1) of an allowed maximum of 4,5%
sulphur content in fuel, and the SO, emission control area (SECA)
limit in Regulation 14(4)(a) of a maximum of 1,5% sulphur content
are basically product standards, although with different geographical
scope. This is so, because they target the sulphur content in fuel oil as
a product to reduce SOy emissions. Thus, they sufficiently correspond
to the description given above of a typical product standard, to the
extent that they ‘specify the properties or characteristics of design of a

1109
product’.

With respect to SECAs specifically, Regulation 14(4)(b) however also
contains the possibility to fulfil the requirements by means of
following an emission standard for an exhaust gas cleaning system
with a specified acceptable total emission limit of 6.0 grams of SOy
emissions per kWh. This formulation qualifies as an emission
standard according to the description above since it specifies ‘levels
for pollutants or nuisances that are not to be exceeded from
installations or activities’."""” In contrast to the standards targeting the
sulphur content in fuel oil, this source-related standard thus instead
targets SOx emissions by specifying limit values for grams of SOy

emissions per kWh emitted from ships.

Finally, Regulation 14(4)(c) provides that the requirements in SECAs
may also be fulfilled ‘by application of another technological method
for emission reduction that could achieve an equivalent result of the
exhaust gas cleaning system’. This flexible and open formulation does
not express a specific standard in the same sense as the formulations
already examined. Rather, the possibility of wusing another
technological method for emission reduction that could achieve an
equivalent result of the exhaust gas cleaning system could potentially
be any ‘self-imposed’ source-related standard in the form of for

1% ¢ypra Chapter 2 Section 2.2.8.
1% Supra Chapter 2 Section 2.2.8.
M0 §ypra Chapter 2 Section 2.2.8.
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example a product, process, or emission standard.'"'" As long as the
technological method has been ‘approved by the Administration
taking into account guidelines to be developed by the Organization’,
the requirements surrounding its use could thus potentially be
formulated in several ways. Therefore, this final open and flexibly
expressed standard will be categorized as a standard in the residual

category ‘other standards’.''"?

Since there are several identified standards in Regulation 14, a
consecutive question is also whether there is a priority in application
between these standards? As regards application, the product standard
specifying a maximum of 4,5% sulphur content in fuel is a primary
standard, while the three other identified standards (product, emission,
and the ‘other standard’) can all be followed in SECASs as alternatives
or equivalents to each other, because Regulation 14(4) states that
‘While ships are within SO Emission Control Areas, at least one of
the following conditions shall be fulfilled’."'"

" n this particular case, it is difficult to imagine an alternative/equivalent standard
being a non-source specific quality standard formulated by reference to the target
being protected, i.e. air. Instead, the provision’s formulation is arguably limited to
source specific standards demanding technological abatement methods that may well
be expressed either as a product, process or emission standard.

"2 ¢upra Chapter 2 Section 2.2.8.

"3 The terms “alternative’ and ‘equivalent’ are somewhat ambiguously commented
on in guidelines to MARPOL 73/78 Annex VI 1997. For instance, in Res.
MEPC.130(53) p. 15, it is stated that the emission standard in Reg. 14(4)(b) is ‘an
alternative to that given in regulation 14(4)(a), not an equivalent’, emphasis added. At
the same time, Reg. 14(4) of MARPOL 73/78 Annex VI 1997 does not denote the
three different SECA requirements as alternatives or equivalents, but as ‘conditions’.
Reg. 14(4)(c) of the same instrument does however mention ‘any other technological
method that is verifiable and enforceable to limit SO, emissions to a level equivalent
to that described in sub-paragraph (b)’, emphasis added. Additionally, Reg. 4 of
MARPOL 73/78 Annex VI 1997, with the heading *Equivalents’, similarly opens up
for fulfilling other requirements by stating that *The Administration may allow any
fitting, material, appliance or apparatus to be fitted in a ship as an alternative to that
required by this Annex if such fitting, material, appliance or apparatus is at least as
effective as that required by this Annex’, emphasis added. Later updated guidelines
state that Reg. 4 allows ’with the approval of the Administration, the use of an
alternative compliance method at least as effective in terms of emission reductions as
that required by the Annex’, Annex 1 Res. 259(68) p. 2, emphasis added. All in all,
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Now the results of the analysis in the second methodological step can
easily be plotted in a matrix, which can thereafter be used as a start for
the third methodological step: (3) systematising. Visually, a part of the
final matrix with the plotted historical standards, which is introduced
in section 7.3, can then be presented as follows:

propuct |  RE& -
NAT. -
INT. 5
PROCESS | "¢ -
NAT. o
INT. °
EMISSION | & -
NAT. -
INT. o
ENV. akG. i
QUALITY
NAT. 5
INT. °
OTHER REG. - o
NAT. -

® = Primary standard ¥ = Subsidiary standard ® = Alternative/equivalent standard - = Standard absent

Table 7.1 Four plotted types of standards in the historical regulation of SOy
emissions from marine sources.

As can be seen in this partially plotted matrix, there is thus one default
or primary product standard with general application outside SECAs.
Within SECAs, there are three standards that are
alternative/equivalent, subject to specific conditions: a product
standard, an emission standard, and another flexible and open
standard other standard that could potentially take on a variety of

the terms ’alternative’ and ’equivalent’ are arguably used more or less
interchangeably. In the following, these kind of standards will be commented as
alternative/equivalent standards to include both terms.

280



forms, depending on what self-imposed standard an Administration
proposes as an equivalent, ‘taking into account guidelines to be
developed by the Organization’.'"™* As a final part of this subsection,
it is useful, once again, to remind the reader of the delimitations
surrounding the analysis of standard-setting before turning to the
presentation of the full graphical matrices and the analysis below.''"

First, this chapter’s examination of standard-setting on different
regulatory scales is performed to draw distinctions between regulatory
scales. It is not performed to engage in a comparative study of for
example conflicts of norms between regulatory scales or different
States’ legal systems, but to identify differences concerning one
function (standard-setting) of regulatory design between the three
defined regulatory scales.

Second, the analysis of standard-setting in historical and current
regulation is only performed on standards in force, expressed in the
substantive provisions dedicated to controlling SO, emissions. Thus,
any provisions in regulation that only incidentally relate to SOy
emissions, or are merely supportive of the dedicated main provisions,
will not be analysed with regard to standard-setting, although such
provisions have been commented on to some extent in Chapters 3-6 to
provide context.

Third, the drawing of distinctions focuses only on the key differences
in standard-setting between the regulation of SO, emissions from
terrestrial and marine sources, and thus not all possibly identifiable
differences. This reasoning likewise applies to the ambition of tracing
the main rationales or the most plausible explanations for these key

1% Here, the general equivalents regulation in Reg. 4 of MARPOL 73/78 Annex VI
1997, could also be marked as an ’other standard’, since it similarly opens up for
alternative or equivalent standards by stating that 'The Administration may allow any
fitting, material, appliance or apparatus to be fitted in a ship as an alternative to that
required by this Annex if such fitting, material, appliance or apparatus is at least as
effective as that required by this Annex’. This standard is however not marked in the
matrix above since it is a duplicate of an ’other standard’ in the same analysed legal
instrument.

15 For the full applicable delimitations, see however supra Chapter 1 Section 1.3.
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differences, based on the perspectives and materials presented in the
previous chapters of this thesis.

Fourth, the form or type of standard is the centre of attention in the
examination of differences instead of the specific numerical
formulation in a regulatory standard, its stringency, or how the
standard was arrived at. Here, the types of standards are analysed
against the main four mentioned basic categories, and the possible
fifth residual category.

Fifth, the plotted standards in the matrices will not be used for a
quantitative evaluation of standard-setting, but are instead mainly
used for qualitative evaluations. The matrices presented below are
thus used to aid the examination of the variation of forms or types of
standard-setting used in regulation, and their ‘qualities’ or traits, as for
instance primary or subsidiary standards, or alternative/equivalent
standards. To this end, the plotting itself foremost aims to visualize
the variety of different types of standards that can be identified in
substantive SO, emissions regulation.'"'® When it comes to temporal
delimitations, the plotting of standards is limited to historical and
currently applicable standards. Standards in regulation that have been
adopted but have not yet entered into force, are not plotted and
analysed, although they are still commented on to some extent
below."""” In some cases, the same standards may be plotted in both of
the matrices for historical and current standard-setting. These cases
are when a historical legal act contains a standard which remains and
therefore is still the currently applicable standard.

Finally, the ambition to improve SO, emissions regulation in the
marine setting is delimited to potential improvements against the
background of the key differences and the main rationales for these

16 As stated supra Chapter 1 Section 1.3, regarding standards, there may be standard
duplicates in a single piece of regulation. In such cases, and where the exact same
type of standard is expressed several times over the course of amended legal acts, the
standards will only be plotted as representing one type of standard. Hence, this is yet
another aspect of the quality, i.e. the type, being the centre of attention and not the
quantity of a certain type of standard. Note however, that the same type of standard in
two different legal acts is all the same plotted as two standards in the matrices below.
"7 Infra Section 7.4.2.4.
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differences identified in the analysis of terrestrial and marine
standard-setting. Consequently, the ambition to ameliorate regulation
does not purport to include all potential improvements in general.

7.3 A Graphical Presentation of Standard-
Setting in the Regulation of SO, Emissions
from Terrestrial and Marine Sources

As a bridge to the closer analysis of standard-setting in SO, emissions
regulation in the sections below, the following tables present an initial
identification of standards from the materials presented in Chapters 3-
6. At the same time, the matrices aid the analysis and the
systematisation of the identified standards. The order in this chapter,
that is, to first reveal part of the results used for later analysis, and
then explain them further in detail, is intentional. This is so, because it
is believed that keeping the matrices below in mind during the rest of
the current chapter will be beneficial for the development of analysis
and arguments. The matrices present both the regulation of SOy
emissions from terrestrial and marine sources in a historical and a
current context. Historical and current standard-setting is however
presented in separate matrices. Based on the materials from Chapters
3-6, the examples of identified historical standard types can be
visually presented as follows:
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proDUCT | &€ - "
NAT. - uEe
INT. v o
PROCESS REG. v -
NAT. - o
INT. I' - [ ]
EMISSION |  RE& OC -
NAT. .: - [ ]
INT. (] o
ENV. REG. mm -
QUALITY ’
NAT. m-m -
INT. -
OTHER REG. 2
NAT. -

® = Primary standard ¥ = Subsidiary standard ® = Alternative/equivalent standard - = Standard absent

Table 7.2 Plotted types of standards in the historical regulation of SOy
emissions from terrestrial and marine sources.

Moreover, based on the same chapters, the examples of identified and
analysed current applicable standard types can be visually presented
as follows:
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INT. n -
proDUCT | € .. "
NAT. l' [ ] |}
INT. ny -
PROCESS | & % -
NAT. - o
INT. ] o
EmMISSION| &€& 0 -
NAT. .' -’ [ -
INT. [] -
ENV. REG. -nm -
QUALITY :
NAT. -n -
INT. -
OTHER REG. -
NAT. -

® = Primary standard ¥ = Subsidiary standard ® = Alternative/equivalent standard - = Standard absent

Table 7.3 Plotted types of standards in the current regulation of SOy
emissions from terrestrial and marine sources.

The following sections will now turn to explain why the standards in
the matrices have been plotted in a certain square. Furthermore, a
closer analysis according to the research questions will be performed.
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7.4 Differences in Standard-Setting in the
Terrestrial and Marine Contexts

From the departure of the graphical matrices presented in the previous
section, the main differences in standard-setting will now be examined
according to the requirements of the research questions. The first
subsection, section 7.4.1, considers whether there are any differences
in standard-setting in the historical regulation of SOy emissions from
terrestrial and marine sources, and if so, what these main historical
differences are. The second subsection, section 7.4.2, then proceeds to
consider whether there are any differences in current standard-setting
in the regulation of SO, emissions from terrestrial and marine sources,
and if so, what those differences are. Both of the subsections are
rounded off with sections drawing some conclusions.

Although the plotting of standards was demonstrated with an example
in section 7.2 above, section 7.4.1 below will initially also refer back
to the definitions of standard types in Chapter 2 Section 2.2.8 for the
sake of clarity. However, to avoid repetition, after these references the
definitions will not be repeated at every instance of explaining the
standard-plotting. As regards the analysis of standard type in the sense
of primary, subsidiary or alternative/equivalent standards, it is only
the subsidiary or alternative/equivalent nature of standards that is
specifically discussed below. If nothing else is mentioned, it is
implied that a standard applies as a primary standard, and is thus the
default standard.

7.4.1 Historical Differences in Standard-Setting in the
Regulation of SO, Emissions from Terrestrial and
Marine Sources

7.4.1.1 International Regulation of SO; Emissions from
Terrestrial and Marine Sources

At the international scale, the historical standards in the regulation of
SO, emissions from terrestrial sources are found in two protocols to
the LRTAP Convention. In the First Sulphur Protocol, adopted in
1985, the standards were set as a single flat rate reduction, where each
party agreed to achieve at least the fixed reduction of SO, emissions
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of 30% as soon as possible, but no later than 1993, with 1980 as
reference year. The 30% reduction requirement, which applied
regardless of emission source, was set as an emission standard
specifying an acceptable limit of SOy emissions, or ‘levels for
pollutants or nuisances that are not to be exceeded from installations
or activities’."""® This standard is therefore plotted as a historical
emission standard for terrestrial sources on the international scale. In
the Second Sulphur Protocol of 1994 however, a new approach that
focused on the sensitivity to acidification of the environment was

introduced. This new approach included the concept of critical load.

The concept of critical load could be translated into national emission
ceilings for SO, emissions, which basically meant that the standard in
the Second Sulphur Protocol was formulated as a kind of
environmental quality standard, since it formulated a quantitative
estimate of an exposure to SO, emissions below which significant
harmful effects on the environment did not occur, regardless of
emission source. Or, put differently, the standard fits the definition of
environmental quality standards since these ‘prescribe the levels of
pollution, nuisance or environmental interference which are permitted
and which must not be exceeded in a given environment or particular
environmental media’.'""® Thus, the standard is plotted as a historical
environmental quality standard for terrestrial sources on the
international scale. The Second Sulphur Protocol however also
included emission standards in the form of emission limits values for
major stationary combustion sources, product standards in the form of
sulphur content limits for gas oils (diesel for on-road vehicles and
other fuels) specifying ‘the properties or characteristics of design of a
product’,""® and in some cases, subsidiary process standards in the
form of desulphurization rate requirements for major stationary
combustion sources ‘which determine the requirements to be met in

. . . 1121 -
the course of the operation of installations’, in cases were the

"8 ¢ypra Chapter 2 Section 2.2.8.
"9 Supra Chapter 2 Section 2.2.8.
120 ¢ypra Chapter 2 Section 2.2.8.
121 Supra Chapter 2 Section 2.2.8.
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parties could not fulfil the primary standards.''** All of these standards
are plotted as standards on the international scale in their respective
category.

Looking at the historical standards in the regulation of SO, emissions
from marine sources, these are found in the original MARPOL 73/78
Annex VI 1997. As was stated earlier in Chapter 4, these standards
mainly focused on setting limits for the sulphur content in fuels used
on board ships. As such, both the then global limit of an allowed
maximum of 4,5% sulphur content in fuel, and the SECA limit of a
maximum of 1,5% sulphur content were basically product standards,
although with different geographical scope, targeting the sulphur
content in fuel oil as a product. These two standards are both plotted
as product standards on the international scale, however with the
difference that the standard which applied in SECAs is marked as an
alternative or equivalent standard.

The SECA standard is an equivalent, because there were other
possibilities in the original MARPOL 73/78 Annex VI 1997 to fulfil
the requirements for SECAs as well. The requirements could also be
fulfilled by following an emission standard for an exhaust gas
cleaning system with a specified acceptable total emission limit of
grams of SOy emissions per kWh, or by application of another
technological method for emission reduction that could achieve an
equivalent result of the exhaust gas cleaning system. These two
standards are plotted in the categories of international emission
standard, and an other standard. The latter because the open
formulation of applying another technological method with equivalent
result is flexible enough to host various regulatory solutions building
on different standards.''> Both of these two categorized standards are

122 ¢, pra Chapter 3 Section 3.1.3.

"3 Here, the general equivalents regulation in Reg. 4 of MARPOL 73/78 Annex VI
1997, could also be marked as an other standard, as it similarly opens up for
alternative or equivalent standards by stating that 'The Administration may allow any
fitting, material, appliance or apparatus to be fitted in a ship as an alternative to that
required by this Annex if such fitting, material, appliance or apparatus is at least as
effective as that required by this Annex’. This is however not marked in the matrix
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also marked as alternative/equivalent, since they were two of three
SECA standards that could possibly be followed as alternatives to
each other.

7.4.1.2  Regional Regulation of SOy Emissions from Terrestrial
and Marine Sources

At the regional scale, in the regulation of SO, emissions from
terrestrial sources, gas oils used in some terrestrial stationary
installations were targeted already in the mid-1970s with product
standards defining maximum sulphur content limits for fuels.'”
These product standards were later on expanded to include a greater
variety of sources and types of fuels, including heavy fuel oils with
the introduction of Dir. 1999/32/EC. In the end of the 1990s, the
quality of petrol and diesel fuels was also regulated in a directive for
automotive fuel quality for vehicles with petrol and diesel engines.
The directive, Dir. 98/70/EC, inter alia introduced requirements for
SOy emissions by specifying sulphur content limits for petrol and
diesel fuels that were formulated as product standards. These two
standards are plotted as two historical regional product standards for
terrestrial SO, emission sources.

Starting in the mid-1980s, limit values for SO, emissions were
specified for industrial plants, including large combustion plants and
waste plants."'” These limit values were formulated as different
emission standards targeting specified industrial activities.
Furthermore, in some cases, subsidiary process standards specifying
rates of desulphurization were stipulated. All of these standards are
plotted in their respective categories as historical regional standards
for terrestrial SO, emission sources.

Beginning with the first directive on SO, emissions and particulates in
1980, the then European Economic Community for the first time
introduced environmental quality standards, inter alia for SOy

above since it is a duplicate of an other standard in the same analysed legal
instrument.

124 ¢upra Chapter 3 Section 3.1.4.

125 Supra Chapter 3 Section 3.1.4.
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emissions.''?® Later on, during the mid-1990s, the more concerted EU

air quality policy efforts continued formulating air quality standards
with an air quality framework directive and daughter directives,
including limit values for SO, emissions.''>” Additionally, in 2001, the
NEC Directive transposed the requirements of the 1999 Gothenburg
protocol into EU law infer alia for SOy emissions.''”® The national
emission ceilings for SO, emissions, modelled after the Gothenburg
Protocol, was likewise formulated as a kind of environmental quality
standards. Both the standards in the air quality directive (amended
over time) and in the NEC Directive are plotted as historical regional
environmental quality standards for terrestrial SO, emission

sources. 1129

Regarding historical regulation of SO, emissions from marine sources
on the regional scale, most requirements were found in the European
directive regulating the sulphur content of certain liquid fuels, Dir.
1999/32/EC with amendments. As was stated earlier in Chapter 4, this
directive covered terrestrial uses of fuels and was gradually expanded

126 ¢ypra Chapter 3 Section 3.1.4.

127 Supra Chapter 3 Section 3.1.4.

128 ¢upra Chapter 3 Section 3.1.5.

129 It is a fact that environmental quality standards, typically and by their very nature
do not sort inputs affecting the environment according to emission source in the sense
of terrestrial or marine emission sources. Indeed, this is the whole point of
environmental quality standards: to protect for example the air regardless of the
source from where the harming pollutant originates. All the same, the context in
which the EU ambient air quality legislation targeting SO, emissions was originally
formulated in 1980, was arguably mainly a terrestrial pollution context. It was not
until the early 2000s that the attention was turned to ship emissions’ effects for air
quality in Europe. Furthermore, this was done in discussions where it was more or
less understood that IMO had the main mandate to regulate air pollution from
international maritime traffic. Likewise, the regulation of air pollution from ships, and
particularly SO, emissions, has been realized in other legal acts targeting the sulphur
content in liquid fuels. In sum, although the standards in EU legislation on ambient air
quality apply to ship emissions in principle, they are all the same plotted as a
‘terrestrial’ environmental quality standard. The same applies to the environmental
quality standards expressed in the NEC Directive, which principally applies to air
pollution from national maritime traffic, but excludes emissions from international
maritime traffic, supra Chapter 4 Section 4.1.3.1.
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also to include fuels used for marine applications.'® Since 2005, the
sulphur limits applying to marine fuels specified in the amendment
directive, Dir. 2005/33/EC, set maximum sulphur content limits for all
marine fuels in liquid form, introducing parallel requirements in the
EU to those originally specified in the original MARPOL 73/78
Annex VI 1997."%" This more specifically meant an introduction of
particular fuel specifications for SECAs, but also EU specific fuel
requirements for passenger ships and for ships at berth. Additionally,
the sulphur limits were also specified in terms of maximum allowed
sulphur content in marine distillates (MGOs and MDOs) placed on the
EU market. Moreover, the directive also stipulated allowed
alternatives to the abovementioned limits for fuel oils by means of an
approved emission abatement technology achieving emission
reductions with an equivalent result of the specified fuel sulphur
limits.

The approaches of the different requirements of Dir. 1999/32/EC
(with revisions) were to target the fuels used by ships to achieve
emission reductions by defining product standards. These standards
set maximum allowed sulphur content limits for marine fuels as
products, albeit the standards varied contingent on some additional
criteria, like for instance ship class. All the same, these standards are
represented by a plotted historical product standard on the regional
scale for marine emission sources. The possibility to employ an
approved emission abatement technology achieving an equivalent
result is plotted as a historical and alternative/equivalent other
standard for marine emission sources on the regional scale, since it is
openly formulated and could be realized in requirements formulated
as several different standards as an alternative to the product standard.

1130 ¢ypra Chapter 4 Sections 4.1.2-4.1.3.

31" As mentioned supra in Chapter 4 Section 4.1.1.2, the original MARPOL 73/78
Annex VI 1997 did not contain any definitions of ‘fuel oil’. Nor did it make any
distinctions between marine gas oils (MGOs) and marine diesel oils (MDOs) that can
be found in European sulphur regulation. Instead, MARPOL 73/78 Annex VI 1997
generally referred to ‘fuel oil used on board ships’, although residual fuel oil was
mentioned in Reg. 14(1) of MARPOL 73/78 Annex VI 1997.
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7.4.1.3 National Regulation of SO, Emissions from Terrestrial
and Marine Sources — A Swedish Perspective

At the national scale, when it comes to historical standards in SOy
emissions regulation for terrestrial sources in Sweden, fuel oil mainly
used in industries, for house heating, and in power plants were
targeted with limits for sulphur content in fuel oil already in 1968.'"*
These limits, expressing product standards for fuel oil, later ended up
in the ordinance on sulphurous fuels. These standards are examples of
historical product standards at the national scale for terrestrial
emission sources. Thus, a product standard is plotted in the matrix.

The historical Swedish standards regarding SO, emissions from large
combustion plants and waste incineration were specified in
instructions from 2003 and 1993 respectively. Such instructions
typically defined SO, emission limits in the form of emission
standards for these activities.'"” These standards are therefore plotted
above as two historical national emission standards for terrestrial
emission sources.

Standards for ambient air quality were historically stipulated in an
ordinance from 1998 on environmental quality standards, which
specified limit values inter alia for SOy emissions.'” These limit
values specified environmental quality standards for Sweden and are
plotted as an example of an environmental quality standard on the
national scale for terrestrial emissions.

Finally, with respect to mobile emission sources, and sulphur in
vehicle fuels, an act on motor vehicles exhaust emission control and
motor fuels from 2001 contained sulphur limits for petrol and diesel.
These were formulated as product standards with requirements for
sulphur content in fuels as products and are therefore plotted as an
example of yet another historical product standard on the national
scale applying to terrestrial emissions sources.'

132 ¢.pra Chapter 3 Section 3.1.6.
133 Supra Chapter 3 Section 3.1.6.
1134 Supra Chapter 3 Section 3.1.6.
1135 Supra Chapter 3 Section 3.1.6.
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The historical Swedish standards in the regulation of SO, emissions
from marine sources were first included in the Swedish Maritime
Administration’s instructions on measures for the prevention of
pollution from ships. The instructions included specifications for the
fuels used both outside and inside SECAs. Moreover, the instructions’
‘in-SECA requirements’ mirrored the original MARPOL 73/78 Annex
VI 1997 in the sense that the requirements could also be fulfilled by
use of an exhaust gas cleaning system with a specified maximum total
emission limit for SO, emissions, or by application of another
technological method for emission reduction that could achieve an
equivalent result of the exhaust gas cleaning system.'° Like in the
case of the standards plotted above for MARPOL 73/78 Annex VI
1997, these national standards are thus plotted as two product
standards (outside/inside SECAs), of which the latter one is marked
as an  alternative/equivalent  standard.  Furthermore, an
alternative/equivalent emission standard and an alternative/equivalent
other standard is plotted. All of these mentioned standards are plotted
above as Swedish historical standards for marine emission sources.

As regards marine gas oils, the instructions on measures for the
prevention of pollution from ships also referred to a general Swedish
ordinance on sulphurous fuel applying both to marine and terrestrial
use of fuels.'"*” This ordinance later also implemented the EU specific
requirements as required by Dir. 2005/33/EC, mentioned above. The
standards expressed in this general ordinance on sulphurous fuel
targeted marine gas oils by formulating requirements for maximum
sulphur content. As before, such standards are examples of product
standards, which is thus plotted above as representing such a standard
in yet another legal act from the historical national setting, applying to
marine emission sources.

1136 §upra Chapter 4 Section 4.1.4.
37 Supra Chapter 4 Section 4.1.4.
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7.4.1.4 Conclusions on the Historical Differences in Standard-
Setting

Section 7.4.1 has attempted to answer whether there are any
differences in standard-setting in the historical regulation of SOy
emissions from terrestrial and marine sources, with a point of
departure from what was been presented in the graphical matrix in
section 7.3.

A general observation from drawing distinctions between the
terrestrial and marine setting in this section is that there are
differences in standard-setting on all three regulatory scales. More
specifically, the main historical differences are concluded to be the
following:

On all regulatory scales, one main difference is the variety of
standards expressed in the regulation of SO emissions from terrestrial
and marine sources. While the regulation of SO, emissions from
terrestrial sources has employed several approaches of standard
setting encompassing product, process, emission and environmental
quality standards, the regulation of SO, emissions from marine
sources has mainly relied on a single approach: product standards,
although contingent on varying factors on the different scales.'”® At
other instances in the regulation of marine sources, the standards
expressed have been alternative/equivalent standards, detailing
possible alternative ways of fulfilling what has historically been, and
arguably still is, perceived as the main standard for SO, emissions
control in the marine setting, namely the product standard."”

Another main difference is that the standards expressed in the
regulation of SOy emissions from terrestrial sources have multiple
targets like combustion plants, liquid fuels, and air quality applicable
both to stationary and mobile emission sources, while the standards in
the regulation of SO, emissions from marine sources mainly focus on

1138 That is, the product standards themselves vary on the international scale and the
regional regulatory scales, since there are some differences in requirements in the
original MARPOL 73/78 Annex VI 1997, and those that have historically applied
according to EU law.

139 The reasons for this view is discussed further infia Section 7.5.1.2.
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targeting liquid fuels used in mobile emission sources (ships). This
however brings attention to the conclusion that not only differences,
but also similarities in standard-setting can be found on all scales in
the regulation of SO, emissions from terrestrial and marine sources.
These similarities relate exactly to the use of product standards to
control the sulphur content in liquid fuels, both in the terrestrial and
the marine setting.

As a final point, it can be concluded that the primary standards both in
the regulation of SO, emissions from terrestrial sources and from
marine sources have been accompanied by standards with other orders
of priority in application. Here, a difference has been that subsidiary
process standards were historically allowed as options to some
emission standards in the terrestrial setting. In the marine setting
however, standards with another order of priority in application were
instead formulated as alternative/equivalent standards, either as for
example an alternative/equivalent emission standard, or as an
alternative/equivalent other standard. The latter standards potentially
opened up for a kind of rather flexible ‘self regulation’ that could
formulate requirements including a wider range of standards. As long
as the requirements for an alternative/equivalent standard had been
approved, these could in principle take form as either an
alternative/equivalent product, process or emission standard.''* Such
alternative/equivalent standards for SO, emissions from marine
sources were rather open-ended and flexible in comparison to the
subsidiary process standards for terrestrial emission sources, which
were confined to rather limited circumstances in application.

1140 A g discussed supra Section 7.2, as the standards were historically, and still are,
formulated e.g. in the original MARPOL 73/78 Annex VI 1997 and onwards, it is
difficult to imagine an alternative/equivalent standard being a non-source specific
quality standard formulated by reference to the target being protected, e.g. air.
Instead, the provisions’ formulations are arguably limited to source specific standards
that may well be expressed either as a product, process or emission standard.
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7.4.2 Current Differences in Standard-Setting in the
Regulation of SO, Emissions from Terrestrial and
Marine Sources

7.4.2.1 International Regulation of SO; Emissions from
Terrestrial and Marine Sources

At the international scale, the current applicable standards in the
regulation of SO, emissions from terrestrial sources are found in the
1999 Gothenburg Protocol.'™' In this protocol, SO emissions are
targeted together with several other emissions at the same time
according to a multi-effect and multi-pollutant approach. Binding
national emission ceilings for 2010 with 1990 as base year were
originally set inter alia for SO emissions. Each party was to reduce
and maintain annual emission reductions following the emission
ceilings and dates specified for each State in Annex II of the protocol.
The ceilings were revised in 2012, but the revisions have not yet
entered into force.

The concept of critical load introduced in 1994 with the Second
Sulphur Protocol remained important when the concrete emission
reduction commitments were formulated for the Gothenburg Protocol.
In the latter protocol, emission reduction commitments in the form of
emission ceilings are expressed as a kind of environmental quality
standard, among other things for SO, emissions, regardless of
source."” Thus, a current environmental quality standard can be
plotted in the matrix for regulation on the international scale applying

to SO, emission from terrestrial sources.

The Gothenburg Protocol also includes obligations specifying limit
values for SOy emissions from stationary sources expressed as
emission standards. These are plotted as a current emission standard

141 As noted supra Chapter 5 Section 5.1.2, a revised version of the 1999 Gothenburg
Protocol was adopted in 2012. However, since this has not entered into force it is not
yet currently applicable. This section therefore comments on the original 1999
Gothenburg Protocol. See however the forward-looking comments regarding the
adopted Revised Gothenburg Protocol 2012 and other instruments infra Section
7.4.2.4.

142 Supra Chapter 5 Section 5.1.2.
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on the international scale for terrestrial emission sources. In some
cases, subsidiary process standards are defined in the form of sulphur
removal efficiency requirements as alternatives to the emission
standards. In yet other cases, process standards are defined in the
form of sulphur recovery requirements. These are plotted as two
current standards on the international scale for terrestrial emission
sources. However, one is plotted as a primary standard, and one as a
subsidiary standard. Finally, product standards for fuels (gas oils)
used in stationary sources are specified as limit values."* Likewise,
product standards for fuels (petrols and diesels) used in mobile
sources are also included."'* These standards are plotted as an
example of a current product standard on the international scale for
terrestrial sources.

Considering the current applicable standards in the regulation of SOy
emissions from marine sources, these are found in the Revised
MARPOL 73/78 Annex VI 2008. As was explained earlier in Chapter
6, the revised Annex VI sets limits for the sulphur content in fuel
0il."" The current applicable global limit of an allowed maximum of
3,5% sulphur content in fuel and the SECA/ECA'™ limit of a
maximum of 0,1% sulphur content, are basically product standards
with different geographical scope, targeting the sulphur content in fuel
oil as a product. These two primary standards are therefore plotted as
representing a current product standard on the international scale for
marine emission sources.'*’ With regard to the current global and
SECA/ECA requirements, there are still alternative possibilities to
fulfil these (and other requirements of the Revised MARPOL 73/78

14 Supra Chapter 5 Section 5.1.2.

114 Supra Chapter 5 Section 5.1.2.

1145 Supra Chapter 6 Section 6.1.2.

1146 A5 a matter of definition, sulphur emission control areas (earlier SECAs) are now
sorted under the broader concept of emission control areas, ECAs, which can include
limits both for oxides of sulphur, nitrogen and particulate matter.

147 Since both standards are primary standards and are located in the same regulation,
Reg. 14 of the Revised MARPOL 73/78 Annex VI 2008, they are plotted as one
example of a product standard.
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Annex VI 2008) under the so-called ‘equivalents rule’.'"*® Therefore,

as long as an equivalent has been approved according to this rule, the
sulphur content requirements could potentially be fulfilled with
standards that are not product standards. Thus, this open standard is
marked as an example of a current other standard on the international
scale for marine emission sources.

7.4.2.2  Regional Regulation of SOy Emissions from Terrestrial
and Marine Sources

At the regional scale, the current applicable standards in the regulation
of SO, emissions from terrestrial sources are still found in several
different acts that include various types of standards applicable to
different emission sources. Thus, product standards, like before, are
defined in the form of sulphur content limits for liquid fuels, both for
fuels used in stationary installations and for fuels used in mobile
emission sources like cars."'* These standards are plotted as two
current product standards, since they appear in different acts, on the
regional scale for terrestrial emission sources.

For stationary emission sources, the industrial emissions directive, the
IED, currently defines emission standards for SOy emissions in the
form of emission limit values, inter alia for waste incineration.
Additionally, emission standards in the form of emission limit values
are defined for new and existing large combustion plants with a
certain rated thermal input.''® These standards are plotted as an
example of a current emission standard on the regional scale for
terrestrial emission sources. Furthermore, for large combustion plants,
subsidiary process standards are in some cases defined in the form of
minimum rates of desulphurisation as alternatives to emission limit

"8 Supra Chapter 6 Section 6.1.2. It can be noted here, that since the revision of
Annex VI, the SECA specific rules for alternatives/equivalent possibilities of
fulfilling the requirements of Reg. 14 have been removed. Instead, the general
equivalents regulation in Reg. 4 of the Revised MARPOL 73/78 Annex VI 2008 still
opens up for possible alternative/equivalent ways of following the annex.

19 Supra Chapter 5 Sections 5.2.3 and 5.2.6.

150 §ypra Chapter 5 Section 5.2.3.
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values.'”' Thus, a current subsidiary process standard is plotted on the

regional scale for terrestrial emission sources. Recently, a directive
targeting medium combustion plants was adopted. It contains
emission limit values setting emission standards for SOy emissions,
applying both to existing and new medium combustion plants.'"*
Hence, yet another example of a current emission standard is plotted
on the regional scale for terrestrial emission sources.

As regards air quality, a revised directive was adopted in 2008 for
ambient air quality. This directive specifies air quality standards in the
form of limit values for SO, emissions in ambient air.'"> A current
environmental quality standard is thus plotted at the regional scale for
terrestrial emission sources.

Since 2001, the European directive on national emission ceilings, the
NEC Directive, has specified emission ceilings, among other
substances for sulphur. These have basically been formulated as
environmental quality standards founded on familiar concepts from
the LRTAP Convention such as critical loads of sulphur.'** The
standards in the NEC Directive that are still currently applicable, is
plotted as an example of current regional environmental quality
standards for terrestrial SO, emission sources.

When it comes to the regional scale, the regulation of SO, emission
from marine sources is currently found in Directive (EU) 2016/802
relating to the reduction in the sulphur content of certain liquid
fuels.'"> The latest amendments have largely aligned the EU sulphur
directive with the Revised MARPOL 73/78 Annex VI 2008, although
some EU specific requirements remain.'”® Principally, the revised
directive sets maximum sulphur content limits for all marine fuels in
liquid form.""” Like previously, the requirements come in the form of

151 §upra Chapter 5 Section 5.2.3.
152 ¢ypra Chapter 5 Section 5.2.3.
153 §upra Chapter 5 Section 5.2.4.
154 Supra Chapter 5 Section 5.2.5.
155 Supra Chapter 6 Section 6.2.4.
156 Supra Chapter 6 Section 6.2.4..
157 As mentioned supra in Chapter 6 Section 6.1.2, the Revised MARPOL 73/78
Annex VI 2008 includes a definition of ‘fuel oil’ as ‘any fuel delivered to and
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particular fuel specifications for SECAs/ECAs, but now also extend to
cover areas outside the emission control areas, basically mirroring the
global sulphur requirements of the Revised MARPOL 73/78 Annex
VI 2008. The EU specific fuel requirements for passenger ships and
for ships at berth have been kept in the revised directive as well as the
specifications for gas and diesel oils placed on the EU market.'"*®

Although the current requirements have changed in terms of
stringency compared to the historical standards, the approach of the
revised directive is again to define product standards targeting the
sulphur content in liquid fuels as products.'™ Thus a current product
standard at the regional scale is plotted for marine emission sources.
Additionally, flexibilities have been kept in the form of allowed
alternatives to the abovementioned limits for marine fuel oils by
means of an approved emission abatement technology achieving
emission reductions with an equivalent result of the specified fuel
sulphur limits."'® Since the formulation is sufficiently open to
accommodate several standards realizing the alternative emission
reduction method, a current other standard marked as
alternative/equivalent is plotted at the regional scale for marine
emission sources.

7.4.2.3 National Regulation of SO, Emissions from Terrestrial
and Marine Sources — A Swedish Perspective

At the national scale, the current applicable standards in the regulation
of SO, emissions from terrestrial sources in Sweden are found in
several different acts targeting a variety of emission sources with a
variety of approaches. In current updated acts, product standards, like
previously, are defined in the form of sulphur content limits for liquid

intended for combustion purposes for propulsion or operation on board a ship,
including distillate and residual fuels’, Reg. 9.2 of the Revised MARPOL 73/78
Annex VI 2008. However, the revised Annex VI does not make any further
distinctions between marine gas oils (MGOs) and marine diesel oils (MDOs) that can
be found in European sulphur directive.

158 §upra Chapter 6 Section 6.2.4.

159 Supra Chapter 6 Section 6.2.4.

160 Sypra Chapter 6 Section 6.2.4.
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fuels both for fuels used in stationary installations, in the ordinance
regarding sulphur content in fuels, and for fuels used in mobile
emission sources in an act setting requirements for automotive fuel
quality."'®" These are thus plotted as two current product standards on
the national scale for terrestrial emission sources.

For stationary emission sources, SO, emission limits are defined as
emission standards for industrial activities mainly in a Swedish
. . . 1162 A .

ordinance aiming to implement the IED, ™ but also in two ordinances
regarding emissions from large combustion plants and waste
e . 1163

incineration. - These standards are all plotted as three examples of
current emission standards on the national scale for terrestrial
emission sources.

The currently applicable standards for ambient air quality are found in
an updated ordinance on air quality aiming to implement the EU
directive on ambient air quality. This ordinance contains
environmental quality standards for Sweden in the form of air quality
requirements for the protection of human health and vegetation from
SO, emissions.''* Thus, a current environmental quality standard is
plotted on the national scale for terrestrial emissions.

Finally, regarding current regulation on national emission ceilings,
inter alia for SO, emissions, a Swedish ordinance from 2003 on
national emission ceilings for air pollutants exists, but it does not itself
contain any concrete standards. Instead, the ordinance refers back to
the EU directive on national emission ceilings.''® Hence, yet another
current environmental quality standard is plotted on the national scale
for terrestrial emission sources.

With respect to the current applicable standards in the regulation of
SO, emissions from marine sources, these are mainly found in an

16! ¢ypra Chapter 5 Sections 5.3.1 and 5.3.4.

1162 As mentioned supra Chapter 5 Section 5.3.1, the Swedish ordinance on industrial
emissions links to EU decisions on BAT conclusions that also refer to sulphur
emission limits under normal operating conditions for certain techniques.

16 Supra Chapter 5 Section 5.3.1.

164 Supra Chapter 5 Section 5.3.2.

165 Supra Chapter 5 Section 5.3.3.
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updated ordinance regarding the sulphur content in fuels."'® This
ordinance contains requirements for all types of marine fuels defining
maximum sulphur content limits, and reflects both the Revised
MARPOL 73/78 Annex VI 2008, and the most recently updated
European directive on sulphur in liquid fuels, including the EU
specific at berth and passenger ship requirements. The limits are
formulated as product standards targeting the sulphur content in
liquid fuels as products. Therefore, a current product standard is
plotted on the national scale for marine emission sources.

Additionally, in the Swedish Transport Agency’s instructions on
measures for the prevention of pollution from ships, the possibility of
fulfilling the sulphur limit requirements with ‘equivalents’ is
found.""®” Thus, if an equivalent has been approved according to this
rule, the sulphur content requirements could potentially be fulfilled
with standards that are not product standards. Once again, this
standard is plotted as a current other standard, marked as
alternative/equivalent, at the national scale for marine emission
sources.

7.42.4  Some Brief Comments on Future Expected Standards
in the Regulation of SOy Emissions from Terrestrial and
Marine Sources

As previously mentioned, at the time of writing, there are some legal
instruments regarding SO emissions that have been adopted, but are
yet to enter into force. The current section offers some brief comments
regarding such instruments on all three regulatory scales.

For SO, emissions from terrestrial sources on the international scale,
the Revised Gothenburg Protocol 2012, not yet in force, continues to
build on the structure originally laid down in the Gothenburg Protocol
as adopted in 1999."® Thus, the revised protocol still builds on a
multi-effect and multi-pollutant approach to prevent and minimize the
exceedances of critical loads and levels of the regulated compounds.

116 Supra Chapter 6 Section 6.3.1.
17 Supra Chapter 6 Section 6.3.1.
18 ¢ypra Chapter 5 Section 5.1.2.

302



The substantive standards of the Revised Gothenburg Protocol 2012
are mainly expressed as national emission reduction commitments
defined in an annex."'® In its revised state however, the protocol
instead of emission ceilings now contains emission reduction
commitments for SO, emissions expressed as percentage reductions
for each State to be achieved in 2020 and beyond, with the contracting
parties’ 2005 emissions levels as baselines.

Nevertheless, these commitments are essentially still expressed as
environmental quality standards, since they have been formulated on
the basis of critical loads of sulphur for the geographical areas
covered by the convention."'”” As regards stationary sources and SO,
emissions, emission standards are still formulated as emission limit
values specified for combustion plants. Additionally, process
standards are still included in the form of demands for sulphur
recovery rates and in some cases as subsidiary minimum rates of
desulphurization requirements. Finally, sulphur fuel limits for gas oil
used in stationary sources, and sulphur limits for mobile sources are
set via environmental specifications for engine type and the fuels used
in these engines, petrol and diesel. All of these sulphur limits for
liquid fuels are still product standards targeting the sulphur content in
fuels as products.

For SO, emissions from terrestrial sources on the regional scale, the
recently adopted directive that will repeal the NEC Directive with
effect from 1 July 2018, is the directive on the reduction of national
emissions of certain atmospheric pollutants (RNE Directive).'"”" The
RNE Directive, which aligns the European emission reductions with
the latest revisions of the Gothenburg Protocol 2012 under the
LRTAP Convention for several pollutants, establishes emission
reduction commitments for the Member States’ anthropogenic
atmospheric emissions, inter alia for SO, emissions. Again, these are
still expressed as a kind of environmental quality standards.

1% Supra Chapter 5 Section 5.1.2.
170 Supra Chapter 5 Section 5.1.2.
"7 Supra Chapter 5 Section 5.2.5.
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Finally, for SO, emissions from marine sources on the international
scale, a special case is the recently adopted global sulphur limit in the
Revised MARPOL 73/78 Annex VI 2008. The instrument as such has
been in force for some years, but the effective date of the global fuel
oil standard in Regulation 14.1.3 of MARPOL 73/78 Annex VI 2008
has been undecided until recently, as a result of a planned fuel oil
feasibility review. It has now been decided that the global fuel oil
standard shall become effective on 1 January 2020. Thus, this is a
requirement that is still formulated as a product standard applying to
fuel oil as a product.'”

7.4.2.5 Conclusions on the Differences in Current Standard-
Setting

Section 7.4.2 has attempted to answer whether there are any
differences in standard-setting in the current regulation of SOy
emissions from terrestrial and marine sources, with a point of
departure from what was presented in the graphical matrix in section
7.3.

Again, a general observation from drawing distinctions between the
terrestrial and marine setting in this section is that there are
differences in standard-setting on all three regulatory scales. In
particular, the main current differences are the following:

Once more, a main difference between standard-setting in the
regulation of SO, emissions from terrestrial and marine sources is the
variety of employed standards. While the regulation of SO, emissions
from terrestrial sources has continued to combine several regulatory
approaches including product, process, emission and environmental
quality standards, the regulation of SO, emissions from marine
sources still mainly relies on a single approach: product standards.
Like before, the product standards have been contingent on varying
additional factors on the different regulatory scales. Compared to
historical standard-setting in the regulation of SOy emissions from
marine sources, this main difference is arguably even more articulated
in current applicable regulation. The other instances in the regulation

172 Supra Chapter 6 Section 6.1.2.
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of marine emission sources, where alternative/equivalent standards
were earlier expressed, are now generally reduced to be found only in
formulations that are expressed as general equivalents provisions
expressing other standards. These provisions detailing possible
alternative/equivalent ways of fulfilling regulatory requirements, are
arguably still perceived as alternative ways of fulfilling the main
standard for SO emissions control in the marine setting, namely the
product standard."'”

Another main difference is still that the standards expressed in the
current regulation of SOy emissions from terrestrial sources have
multiple targets applicable both to stationary and mobile emission
sources, while the standards in the regulation of SO, emissions from
marine sources mainly focus on targeting liquid fuels used in mobile
emission sources (ships). At the same time, it can be concluded that
the same similarities in standard-setting in the terrestrial and the
marine setting can still be found on all regulatory scales in current
regulation. These similarities, like in the historical setting, relate to the
use of product standards to control the sulphur content in liquid fuels
in various ways, both in the terrestrial and the marine setting.

Moreover, like in the case of standard-setting in the historical
regulation of SO, emissions from terrestrial and marine sources, it can
once again be concluded that the primary standards both in the
regulation of SO, emissions from terrestrial sources, and from marine
sources, are still accompanied by standards with other orders of
priority in application. Here, a difference is still that subsidiary
process standards are allowed as alternatives to some emission
standards in the terrestrial setting. In the marine setting however,
standards with another order of priority in application are instead still
formulated as alternative/equivalent standards.

Nevertheless, currently, these alternative/equivalent possibilities for
fulfilling SOy emission requirements are formulated in a slightly
changed form. As an example, the Revised MARPOL 73/78 Annex
VI 2008 still allows for alternatives/equivalents, but according to a
general rule. This rule is mirrored on the regional and the national

173 See further infia Section 7.5.1.2.
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regulatory scales in the marine setting. Albeit, slightly differently
formulated, the instances where the alternative/equivalent standards
appear still potentially open up for a kind of rather flexible ‘self
regulation’ that could formulate requirements including a wider range
of standards. As long as the requirements for an alternative/equivalent
standard have been approved, these could in principle take form as
either an alternative/equivalent product, process or emission standard.
Such alternative/equivalent standards for SO emissions from marine
sources are still rather open-ended and flexible in comparison to the
current subsidiary terrestrial standards which are confined to rather
limited circumstances in application.

Finally, as regards future expected standards in the regulation of SOy
emissions from terrestrial and marine sources, the coming
requirements on all regulatory scales have been changed, but only
regarding aspects such as terminology and the stringency of standards
in regulation. Coming regulatory requirements have thus not changed
regarding form or type of standard expressed in the regulation of SOy
emissions from terrestrial and marine sources.

7.5 The Main Reasons for the Key Differences
Found in Historical and Current Standard-
Setting

Having identified and examined historical and current differences in
standard-setting in the regulation of SO, emissions from terrestrial and
marine sources, this section further analyses these differences by
drawing on the examination of regulation set out in Chapters 3-6. In
particular, the reasons for the key differences are sought for in the
surrounding context of regulation also elaborated in these chapters. As
previously stated,''™ it is acknowledged that explaining all possible
reasons for the results in the previous sections is not feasible.
Therefore, the following sections focus on examining some select
aspects that are believed to be both plausible and decisive
explanations for the results above. These aspects have been chosen

17 Supra Chapter 1 Section 1.3.
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with regard to what was presented in Chapters 3-6. Accordingly, this
section examines whether the arguably central aspect of the relation
between standard type and emission source can explain the differences
(and similarities) that were presented in the results of the two previous
sections? By further scrutinizing this relationship, it is believed that
some of the core aspects in the choice of standard in regulation are
considered. Thus, the question whether an emission source that needs
to be controlled is either stationary or mobile arguably has
considerable implications for the possible choice of suitable
regulatory standards.

For practical reasons, the overall explorative question is further
broken down into parts, with questions posed in relation to the
analytical results as presented in the previous Sections 7.4.1.4 and
7.4.2.5. Hence, the order of the following sections is that the
explanations for the results are examined according to the order in
which the main differences were presented above. First, the relation
between standard type and the kind of emission source is considered
as regards the results from the analysis of standard-setting in the
historical regulation of SO, emissions from terrestrial and marine
sources. Then, the relation between standard type and the kind of
emission source is considered with respect to the results from the
analysis of standard-setting in current regulation. Finally, the
subsections are rounded off with some conclusions.

7.5.1 The Relationship Between Standard Type and the
Kind of Emission Source — Historical Regulation

7.5.1.1  Diversity of Standard Types

In Section 7.4.1.4 above, the main historical differences were
explained. Here, it was firstly concluded that on all regulatory scales,
one main difference between the terrestrial and marine setting was the
variety of standards expressed in the regulation of SO, emissions from
terrestrial sources as compared to the marine sources. More
specifically, the regulation of SO, emissions from terrestrial sources
historically contained several approaches of standard-setting
encompassing product, process, emission and environmental quality
standards. The current section examines whether the diversity of
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standard types in the historical regulation of SO, emissions from
terrestrial sources can be explained by considering the relation
between standard type and kind of emission source?

Initially, it is reasonable to begin by considering what kind of
emission source that is being regulated? In the case of the historical
regulation of SO, emissions from terrestrial sources, the emission
source is not only of one kind. Instead, SO, emissions from terrestrial
sources were historically, and still are, of diverse kinds on all
regulatory levels, and were represented both by mobile emissions
sources such as cars, as well as stationary emissions sources like
combustion plants."”

Based on what was presented in previous chapters and sections, it may
initially appear to be the case that the diversity of standards in the
regulation of SO, emissions from terrestrial sources are a consequence
of the variety of terrestrial SO emission sources. This, since different
standards have historically been used in the terrestrial setting, where
both mobile and stationary emission sources have been controlled.
Here, product standards have typically been associated with the
control of terrestrial mobile SO, emission sources, while combinations
of product, process, emission and environmental quality standards
have been associated with the control of stationary SO, emission
sources.''”® Although certain types of regulatory standards have
historically indeed been associated specifically either with terrestrial
mobile or stationary SO, emission sources, there are some important
additional factors that can further explain the historical diversity of
standards in the regulation of SO, emissions from terrestrial sources,
apart from the relation between these standards and the variety of
terrestrial SO, emission sources.

For instance, when considering the historical reliance on emission
standards for the control of many terrestrial stationary SO, emission
sources in a broader context, this choice of standard can only partly be
explained by the fact that the emission sources are in fact stationary
sources. Even though it is true that terrestrial stationary emission

175 Supra Chapter 3.
76 Supra Sections 7.4.1.1-7.4.1.3.
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sources have historically been controlled with emission standards, the
use of such standards have also to a large extent been decided by other
factors such as the type of emission to be controlled, and suitable
emission abatement technology.""”” Moreover, in the varied context of
terrestrial standard-setting and emission sources, the use of other
standards like product, process and environmental quality standards
for terrestrial stationary emission sources further nuances the
picture."”® Considering environmental quality standards specifically,
these have largely been used to control terrestrial SOy emissions,
irrespective of whether these emissions have originated from mobile
or stationary emission sources."'” Thus, the connections between the
regulatory standards used in the terrestrial setting and the kinds of
emission sources present are not necessarily decisive for the choice of
a specific regulatory standard.

However, when considering the influence of other factors than the
relation between standard type and kind of emission source, some
further plausible explanations for the standard-setting in the historical
regulation of SO, emissions from terrestrial sources can be located. As
shortly hinted already, the factor of emission type is relevant to
consider. More specifically, in the historical setting of regulating SOy
emissions from terrestrial sources, SO, emissions have been handled
with a combination of product, process, emission, and environmental
quality standards. Furthermore, some of these standards for SOy
emission control have been particularly associated with certain
emission abatement technologies.

For example, given what was brought forth in previous chapters and
the present chapter, emission standards took a central position in early
regulation targeting large terrestrial stationary SO, emission sources,
like power plants. In these cases, it was historically considered
particularly suitable to apply end-of-pipe solutions like flue gas
desulphurization because of its then new possibilities to effectively
reduce SOy emissions from large point source emitters.'® Moreover,

177 These factors are discussed further immediately below.
178 Supra Section 7.4.1.

"7 Supra Section 7.4.1.

1180 ¢ypra Chapter 3 Sections 3.1.3 and 3.1.4.
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because of practical reasons, these kind of end-of-pipe solutions were
more suitable for stationary emission sources than for mobile
emissions sources, where factors such as size and weight of the
abatement equipment would limit the use of similar solutions for
mobile emission sources. Hence, in practice, these technical solutions
were predominantly used to meet posed SO, emission requirements in
the form of emission standards, and in extension to comply with
environmental quality standards.

Finally, the state of knowledge about the effects of SO, emissions for
the terrestrial environment has differed historically compared to the
marine environment. As may be recalled, the scientific knowledge
about observable effects of SO, emissions in the terrestrial
environment paved the way for international cooperation against
acidification in the Northern hemisphere, including Europe. This in
turn led to a build up of technical and analytical expertise and
knowledge within the LRTAP regime to start combatting the effects
of SO, emissions more effectively with the help of integrated
assessment modelling (IAM), a modelling technique that typically
helped formulate standards in the form of envirommental quality
standards targeting terrestrial emission sources.'™

In conclusion, the diversity of standards in the regulation of SOy
emissions from terrestrial sources can only partly be explained by
considering it as a consequence of the relations between the diverse
standards and varied kinds emission sources in the terrestrial setting.
Although some connections between for example terrestrial stationary
emission sources and the choice of emission standards in the
regulation of SO, emissions can be found, there were still several
other strong decisive factors for how the historical standard-setting in
the regulation of SOy emissions from terrestrial sources was shaped,
including the influence of emission type, certain emission abatement
technologies, and the state of scientific knowledge regarding the
effects of SO, emissions for the terrestrial environment.

181 Supra Chapter 3 Section 3.1.2.
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7.5.1.2 The Role of Product Standards

In Section 7.4.1.4 above, it was concluded that the regulation of SOy
emissions from terrestrial sources historically relied on several
approaches of standard setting encompassing product, process,
emission and environmental quality standards. In contrast, it was
however also concluded that the regulation of SO, emissions from
marine sources mainly relied on a single approach: product standards.
The current section examines whether the role of product standards in
the regulation of SO, emissions from marine sources can be explained
by considering the relation between standard type and emission
source?

Once again, an important initial question to consider is which type of
emission source that is being regulated? In the marine setting
examined in this thesis, the emission source in question is only of one
kind on all regulatory levels, namely the mobile emission source
represented by ships. By contrast, the terrestrial SO, emission sources
examined are diverse on all regulatory levels, and are represented both
by mobile emissions sources such as cars, as well as stationary
emissions sources such as combustion plants.

These conditions raise the question whether the more or less
predominant role of product standards in the regulation of SOy
emissions from marine sources is a consequence of relations between
this type of standard and the exclusivity of mobile emission sources in
the marine setting?

Based on what was presented in previous chapters and sections, the
question may at an initial point of view be answered with a yes. This,
since it is true that SO, emissions from marine mobile sources have
historically mainly been regulated with fuel quality demands, or
product standards for fuel oils.""** However, the question is whether
this is an exclusive truth for marine mobile emission sources?
Looking also at terrestrial mobile emission sources makes the initial
yes appear weaker. Even though it is true that marine mobile emission
sources have historically been regulated with product standards for

182 6upra Section 7.4.1.4.
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fuels, so have terrestrial mobile emission sources.'® Can it then be
concluded that product standards have specifically been associated
with mobile emission sources, be they marine or terrestrial?

It is a fact that marine and terrestrial SO, emissions from mobile
sources have mainly been controlled with regulation relying on
product standards. All the same, there are several historical examples
of terrestrial stationary SO, emission sources that have been
controlled with product standards as well.""™ Furthermore,
considering the additional factor of emission type again, in this case
SOy emissions, and comparing this with another adjacent air emission
type, NO, emissions, a further nuance emerges. The latter type of
emission has typically been controlled with emission standards, both
in the regulation of marine and terrestrial mobile emission sources.''™
Therefore, historically, product standards as such are not necessarily
associated with the regulation of marine or terrestrial emission sources
just because they are mobile. Stationary emission sources have also
been controlled with the same type of standards. Moreover, the type
of emission once again seems to have been a decisive factor for the
choice of product standards in the regulation of SO, emissions.

Additionally, as was noted above,'"® other factors in the marine

context were also crucial for the historical choice of regulating SOy
emissions from marine sources with fuel product standards in the form
of sulphur requirements. For example, factors such as the cost of and
available type of emission cleaning technology at the time,'"™’ fears of

183 Supra Section 7.4.1.4.

'8 This can be seen on all regulatory scales, where the use of fuel oils, including gas
oils, have historically been controlled with product standards when used in various
stationary installations, supra Section 7.4.1.4.

"85 Supra Chapters 5 Section 5.2.6 and Chapter 6 Section 6.1.2. Cf. Reg. 13(3)-(5) of
Revised MARPOL Annex VI 2008, expressing typical emission standards that
specify levels for pollutants, in this case NOy, that are not to be exceeded during the
operation of marine diesel engines.

1186 Supra Chapter 4 Section 4.1.1.2.

187 As discussed supra Chapter 4 Section 4.1.1.2, the reduction of the sulphur content
in fuels rather than using on-board abatement technology was historically considered
to be a more feasible alternative, among other things because the latter alternative at
the time was considered to be too complex and too costly in small-scale applications.
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potential problem shifting,'™ the cost-effectiveness of regulation, and

the state of knowledge about SO, emissions and the marine
environment at the time,''® were also decisive for the choice of
regulatory standard. Furthermore, it is reasonable to believe that the
context in which the regulatory standards for fuels were formulated
contributed to the main choice of product standards for SO, emission
from marine sources. Air pollution from ships had been brought up in
the context of fuel oil quality in MARPOL 73/78 Annex I discussions
at IMO from the beginning, that is, in discussions where the properties
of fuel of oils were considered. Additionally, standards of marine
fuels were noted early on as an important area of cooperation for the
environment also in other fora, such as HELCOM.'®

In conclusion, the more or less predominant role of product standards
in the regulation of SO, emissions from marine sources can only
partly be explained by considering it as a consequence of the relation
between this kind of standard and the exclusivity of mobile emission
sources in the marine setting. As has been explained above, there were
also several other important decisive factors for the choice of product
standards in the regulation of SOy emissions from marine sources.
Again, emission type was important for the choice of product
standards in regulation. Furthermore, other influential factors were the
cost of and available type of emission cleaning technology, fears of
potential problem shifting, the state of scientific understanding of the
effects of SO, emissions in the marine environment at the time, and
the institutional context in which the standards were formulated.

1188 In this case, shifting from the problem of air pollution to a waste disposal problem
as a consequence of producing hazardous waste via air pollution scrubbers.

1189 That is, the discussions initiated at IMO in the end of the 1980s were clearly
driven by raised awareness about the effects of acidification on land. Additionally,
before the adoption of the original MARPOL 73/78 Annex VI 1997, IMO’s focus had
been on more visible sources of pollution like for instance oil, as opposed to the
diffuse kind of pollution represented by SO, emissions to the air from marine sources,
see supra Chapter 4, Section 4.1.1.2.

119 Supra Chapter 4, Section 4.1.1.2.
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7.5.1.3  Differences Between what Standards have Targeted

Yet another conclusion presented in Section 7.4.1.4 above, was that
the standards expressed in the historical regulation of SO, emissions
from terrestrial and marine sources differed regarding what they
targeted. Terrestrial standards had multiple targets, like combustion
plants, liquid fuels, and air quality, while the standards in the
regulation of SO, emissions from marine sources mainly focused on
targeting liquid fuels. The current section examines whether the
differences between what standards have targeted in the regulation of
SOy emissions from terrestrial and marine sources can be explained by
considering the relation between standard type and kind of emission
source?

Firstly, recalling what was stated above regarding standard-setting in
the regulation of SO, emissions from terrestrial sources, there has
historically been several standards in the terrestrial setting, applied
both to mobile and stationary emission sources. As was stated before,
typically product standards were employed in the control of terrestrial
mobile SO, emission sources, while combinations of emission,
product, process and environmental quality standards were employed
to control stationary SO, emission sources. In more concrete terms,
the different standards targeted liquid fuels (product standards),
emissions from certain industrial activities like large combustion
plants (emission standards), combustion processes for certain
industrial activities (subsidiary process standards), and the
concentration of sulphur in air (environmental quality standards).'"”'

As likewise stated above, although certain types of regulatory
standards have historically indeed been associated specifically either
with terrestrial mobile or stationary SO, emission sources, there are
other factors that also plausibly explain the historical diversity of
standards in the regulation of SO, emissions from terrestrial sources,
apart from possible connections between standards and the variety of
terrestrial SO, emission sources. Relating to the examples of targets
from the terrestrial setting, the historical reliance on product standards
for fuels used in both terrestrial mobile and stationary emission

"1 Supra Section 7.4.1.4.
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sources can once again most probably be explained as an effect of the
type of emission, and the rather straightforward and practical way of
controlling SO, emissions specifically by formulating fuel quality
requirements. That is, by reason of the direct link between the sulphur
content in fuel and the resulting air emissions when it is combusted,
lowering the sulphur content with product standards will immediately
lower the amount of SO, emissions.''

Additionally, in the terrestrial setting as compared to the marine
setting, the use of emission standards has to a large extent also been
decided by the type of emission in combination with suitable
abatement technology for terrestrial SO, emissions. As stated above,
this technology was especially suitable for terrestrial stationary
sources not only because it was available, but also because of size and
weight reasons, which were and still are significant limiting factors in
the marine setting.''” As regards the reasons for some (subsidiary)
process standards formulated in regulation to control SOy emissions
from terrestrial sources, some rather narrow circumstances were
decisive for including for instance rates of desulphurization. Such
standards were specified in cases where the combustion of certain
indigenous fuels could not fulfil the default emission standard
requirements.

Finally, considering environmental quality standards, these were
primarily a result of the state of scientific knowledge about SOy
emissions in the terrestrial environment, and the international
cooperation against acidification in the Northern hemisphere,
including Europe. The specific historical choice and development of
environmental quality standards to control SOy emissions from
terrestrial sources, irrespective of mobile or stationary source, was
clearly connected to the rise of technical and analytical expertise and

192 ee further about this link in the marine setting, commented below in the current
section.

119 1 e. space for bulky, but nonetheless effective, emission abatement equipment is
not as freely available on a ship as on industrial land.
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knowledge within the LRTAP regime’s integrated assessment
modelling (IAM) that helped formulate more advanced standards.'"*

In conclusion, the diversity of standards in the regulation of SOy
emissions from terrestrial sources with its multiple targets, can only
partly be explained by considering it as a consequence of relations
between the diverse standards and the varied emission sources in the
terrestrial setting. Although some connections between for example
terrestrial stationary emission sources and the choice of emission
standards in the regulation of SO emissions can be found, there were
still several other strong decisive factors for how the historical
standard-setting in the regulation of SO, emissions from terrestrial
sources was shaped. These were factors like emission type, suitable
abatement technology, and the historical development of the state of
scientific knowledge surrounding SO, emissions.

Considering what has already been stated regarding standard-setting
in the regulation of SO, emissions from marine sources, it is suitable
to recall some points from the discussion above that similarly bear
relevance for the present question. As was stated, there has
historically been a near exclusive employment of products standards
for controlling SO, emissions from marine sources on all regulatory
scales.""” Moreover, these product standards have specifically
addressed the sulphur content in [liguid fuels as products by
demanding that certain characteristics must apply to such fuels. In this
thesis, the fuel quality requirements for sulphur content in fuels,
expressed as specified allowed limits of sulphur percentage, have
already been discussed above.''*

Judging from the results above and what has been brought forth in
earlier chapters, there is a historical trend in the choice of product
standards to control SO, emissions from mobile emission sources in
the marine setting. However, as was equally explained above, this

194 Chapter 3 Section 3.1.3.

119 Near exclusive in the sense that there were still possibilities for equivalents and
possible alternative regulatory standards if the equivalents rules on the different
regulatory scales could successfully be applied.

1% Supra Chapter 4.
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trend is not exclusive for the marine setting, but can also be noted
when it comes to terrestrial mobile emission sources, and even for
terrestrial stationary emission sources. Once again, other decisive
factors seem to offer further explanations for the choice of product
standards targeting liquid fuels used by mobile emission sources than
simply the consideration of possible linkages between standards and
emission source. Therefore, it is here argued that the factor of
emission type, that is SO, emissions, has had a more decisive role for
the choice of product standards in marine regulation to target liquid
sulphur containing fuels, than possible relations between choice of
regulatory standard and emission source. This is essentially the case
because of the properties of sulphur in liquid fuels and its direct
relation to the composition of air pollutants in the form of SOy
emissions when it is combusted. As was stated above, one of the vital
factors for the amount of SO, emissions from the combustion of fuels
is the sulphur content of the liquid fuels.'"”” A high sulphur content in
a liquid fuel basically means a high concentration of SO, emissions in
exhausts when the fuel is combusted. Thus, lowering the sulphur
content of a fuel with product standards specifying fuel quality
requirements, directly affects SOy emissions in a manner that is not
possible for other adjacent emissions like for example NOy
emissions.'"

Targeting the sulphur content in fuels has therefore historically been a
rather straightforward and practical way of controlling SO, emissions,
both from marine mobile and terrestrial mobile and stationary
emission sources. In the marine setting however, the target of liquid
fuels has additionally been influenced by certain practical and
economic factors like the cost of and the historically limited
availability of alternative cleaning technologies compared to using
product standards to lower the sulphur content in fuels, and in
extension, SO, emissions to the air. Furthermore, as was also
mentioned above, certain historical institutional factors were likely
also important, like for instance the fact that the original discussion

97 Another important factor that influences air emission composition is the
combustion characteristics of typical marine engines, supra Chapter 1, Section 1.2.
198 E.g. supra Chapters 5 Section 5.2.6 and Chapter 6 Section 6.1.2.
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context at IMO of the control of air pollution from marine sources was
MARPOL 73/78 Annex I discussions, where fuel oil quality was
simultaneously considered for other reasons than pollution to air.''”’

In conclusion, targeting liquid fuels via product standards in the
marine setting can not be sufficiently explained only by considering
possible relations between choice of regulatory standard and emission
source. Even though there is a historically noticeable pattern to target
liquid fuels used in marine mobile emission sources with product
standards, the actual targeting of liquid fuels with such standards can
further also be explained by considering other decisive factors that
have been mentioned above.

7.5.1.4  Similarities in Standard-Setting

Another conclusion presented in Section 7.4.1.4 above, was that not
only differences, but also similarities in standard-setting could be
identified on all regulatory scales in the regulation of SO, emissions
from terrestrial and marine sources. These similarities relate to the use
of product standards to control the sulphur content in liquid fuels,
both in the terrestrial and the marine setting. The current section
considers whether the similarities in standard-setting in the regulation
of SO, emissions from terrestrial and marines sources can be
explained by considering the relation between choice of regulatory
standard and kind of emission source?

In the results of the historical section above, it was concluded that
similarities could be identified among the chosen standards in the
historical regulation of SO, emissions from terrestrial and marine
sources on all examined regulatory scales. More specifically, these
similarities related to the historical use of product standards to control
the sulphur content in liquid fuels used both in terrestrial and marine
emission sources. Moreover, not only did the product standards target
fuels used both in terrestrial and marine emission sources, the
standards were used to control the sulphur content in liquid fuels used
in mobile as well as stationary emission sources.

119 Supra Chapter 4, Section 4.1.1.2.
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Recalling once again what was previously stated regarding product
standards and similarities in standard-setting in the regulation of SOy
emissions from terrestrial and marine sources, it was argued that a
central decisive factor for these similarities, spanning both marine and
terrestrial regulation as well as mobile and stationary SO, emission
sources, was the factor of emission type.

It is therefore here once again argued that the shared reliance on
product standards in the terrestrial and marine setting for the control
of SO, emissions rather has to do with the fact that SO, emissions per
se are to be controlled, than with the actual type of emission source in
question (that is, mobile or terrestrial emission sources). Furthermore,
the similarities in standards can positively be explained by the fact
that certain properties of sulphur in liquid fuels bridge the marine and
terrestrial regulatory settings. Thus, the direct relation between
sulphur content in fuels and the composition of the resulting SOy
emissions when sulphur containing fuels are combusted, is equally
relevant whether the fuel is combusted at sea or on land, or whether
this is done in a mobile or stationary emission source."”” Therefore,
lowering the sulphur content of a fuel with product standards
specifying fuel quality requirements directly affects the SO, emissions
in a manner that is independent of a terrestrial and marine regulatory
setting. Ultimately, the approach of lowering the sulphur content in
fuels has thus shown to be a rather effective way to control SOy
emissions, regardless of origin.

Additionally, targeting liquid fuels with product standards has also
been influenced by certain practical and economic factors like the cost
of and historical availability of alternative cleaning technologies
compared to using product standards to lower the sulphur content in
fuels, and in extension, SO, emissions to the air. This is true both for

1200° Another aspect is nevertheless that there has been and still are differences in the
possibilities to change the end-of-pipe result with the aid of cleaning technology when
comparing SOy emissions from terrestrial and marine sources. This however still does
not change the basic relation between the sulphur content in fuel and the sulphur
concentration in the resulting air emissions when the fuel is combusted. If a fuel
contains less sulphur, the air emissions will contain less sulphur even before it reaches
any end-of-pipe cleaning technology.
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the control of terrestrial and marine emission sources to the extent that
sulphur abatement was simultaneously performed with effective end-
of-pipe cleaning technology in the terrestrial setting.'””' Furthermore,
in the marine setting, certain historical institutional factors were also
important, like for instance the fact that the original discussion context
at IMO of marine air pollution control was MARPOL 73/78 Annex I
discussions, where fuel oil quality was simultaneously considered for
other reasons than pollution to air."*

In conclusion, the similarities between what terrestrial and marine
standards have targeted historically can not be explained as an effect
of possible relations between choice of regulatory standard and
emission source. Product standards have been used irrespective of
whether the emission source has been terrestrial or marine, mobile or
stationary. The central decisive factor for the identified similarities
appears to be the common emission type to be controlled in both
regulatory settings, namely SO, emissions. Again, additional factors
like available emission abatement technology, and institutional
context, seem to further explain the choice of product standards to
control the sulphur content in liquid fuels, both in the terrestrial and
the marine setting.

7.5.1.5  The Existence of Subsidiary and Alternative/Equivalent
Standards

As a final point in Section 7.4.1.4 above, it was concluded that the
primary standards both in the regulation of SO, emissions from
terrestrial sources and from marine sources were historically
accompanied by standards with other orders of priority in application.
Here, a difference was that following subsidiary process standards
were historically allowed as options to some primary emission
standards in the terrestrial setting. In the marine setting however,
standards with another order of priority in application were instead
formulated as alternative/equivalent standards, either as for example
an  alternative/equivalent  emission  standard, or as an

1201 Supra Chapter 3 Sections 3.1.3.
1202 ¢.pra Chapter 4, Section 4.1.1.2.
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alternative/equivalent other standard. This section considers whether
the existence of subsidiary and alternative/equivalent standards in the
regulation of SO, emissions from terrestrial and marine sources can be
explained by considering relations between choice of regulatory
standard and kind of emission source?

From what was previously stated about subsidiary and
alternative/equivalent standards in the regulation of SOy emissions
from terrestrial and marine sources, it was argued that there were
different ways to follow the primary formulated standards. In the case
of SO, emissions from terrestrial sources, subsidiary standards could
be identified in the historical regulation on the international and the
regional regulatory scales. These were rather specific subsidiary
process standards that could be applied if certain indigenous fuels
contained too much sulphur to fulfil the emission standard when
combusted.'*”

In the case of SO, emissions from marine sources on the international
scale, there were alternative/equivalent standards that included the
option of complying with an alternative/equivalent emission standard
for fulfilling the requirements of SECAs in the original MARPOL
73/78 Annex 1997, or by application of another technological method
for emission reduction that could achieve an equivalent result of the
exhaust gas cleaning system. Furthermore, there were also
possibilities to fulfil alternative/equivalent standards under the general
equivalents regulation in the same annex. In principle, these could
take the form of either product, process or emission standards.

Considering the existence of the mentioned subsidiary and
alternative/equivalent standards, these do not appear to be a result of
standard-setting in relation to a certain kind of emission source.
Rather, from what was presented above, they seem to have emerged as
a result of various practical reasons. For example, in the case of SOy
emissions from terrestrial sources and subsidiary standards, the
practical reasons of some indigenous fuel characteristics, making
some European countries’ possibilities to comply with standards

1203 §upra Chapter 3.
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smaller, seem to have shaped the formulation of the subsidiary
standards.

In the marine setting, the alternative/equivalent emission standard or
an equivalent technology for SECAs in the original MARPOL 73/78
Annex VI 1997 could be seen as safety clauses broadening the
possibilities for States to comply with the stipulated sulphur
requirements. Moreover, the general equivalents regulation potentially
allowing for various other standards could be likened to other
alternative/equivalents provisions in IMO conventions. That is, in
general such provisions with alternative/equivalent standards are
included as a way to avoid restraining innovation. "

In conclusion, it is not feasible to explain the existence of subsidiary
standards in the regulation of SO, emissions from terrestrial and
marine sources as a consequence of the relations between choice of
regulatory standard and the kind of emission source. Rather, various
practical reasons seem to have decided the inclusion of subsidiary and
alternative/equivalent standards both in the regulation of SOy
emissions from terrestrial and marine sources.

7.5.1.6 Examining the Relation Between Standard Type and
the Kind of Emission Source — Current Regulation

Since the conclusions in Section 7.4.2.5 above regarding the
differences in standard-setting in the current regulation of SOy
emissions from terrestrial and marine sources were practically
identical with the conclusions regarding the differences in historical
regulation in Section 7.4.1.4, the current section will not once again
go through these results and pose the same questions as in sections
7.5.1.1-7.5.1.5. To avoid unnecessary repetition, this section will
therefore move directly to drawing some conclusions about the main
reasons for the key differences found in current standard-setting.

1204 g o MSC.1/Circ.1455, Annex, p. 1 where it is stated that ‘Prescriptive regulations
may sometimes restrain the level of innovation that is feasible in design ... Currently,
there are provisions in many IMO conventions for acceptance of alternatives and/or
equivalents to prescriptive requirements in many areas of ship design and
construction’.
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Given that the conclusions for the historical differences in standard-
setting also were true (with slight differences) regarding current
differences in standard-setting, it is arguably reasonable to assume
that the main reasons for the key differences identified in historical
standard-setting still remain true for current standard-setting. Thus, it
can be concluded that the more or less unchanged situation make the
conclusions given in Section 7.5.1 with subsections above as relevant
for the current section, and can also sufficiently explain the
differences identified in current standard-setting.

7.5.1.7 Conclusions Regarding the Relationship Between
Standard Type and the Kind of Emission Source

The previous main section, Section 7.5.1, sought to address the
question what are the main reasons for the key differences found in
historical and current standard-setting? As a starting point for this
examination, a further explorative question was posed. This question
enquired whether the relation between standard type and the kind of
emission source could explain the differences (and similarities) that
were presented in the results of the two previous conclusions
sections?’"”

This explorative question was chosen because it was assumed that the
relation between standard type and kind of emission source could be a
decisive and plausible starting point for trying to explain the results
above, based on what was brought forth in Chapters 3-6. With this
intention, the question was examined by breaking it down into a
couple of additional questions, all posed in relation to the results from
previous sections. Considering the main reasons for the key
differences identified in historical and current standard-setting in the
regulation of SO, emissions from terrestrial and marine sources, the
following overall conclusions can be drawn:

Against the background of previous Chapters 3-6 and the present
chapter, the relation between the choice of standard type in regulation
and kind of emission source can only partly explain the main reasons
for the key differences identified in historical and current standard-

1205 1 ¢. Sections 7.4.1.4 and 7.4.2.5
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setting. The question is not irrelevant to pose, but as shown above, its
relevance differed as a means to provide explanations for the key
differences identified in historical and current standard-setting in SOy
emissions regulation. Although there have indeed been some
historically, and arguably still currently important connections
between certain terrestrial and marine kinds of emission sources and
choice of regulatory standard, for instance in the regulation of mobile
emission sources with product standards in both regulatory settings,
there are still several other stronger decisive factors that could
plausibly explain why certain standards were chosen. In some cases,
for instance where it was considered whether the employment of
subsidiary and alternative/equivalent standards could be explained by
considering the relation between standard type and kind of emission
source, the question did not provide plausible explanations for the
choice of standards.

Nevertheless, with a point of departure in this explorative question,
the extent of other influential factors for choice of standards in
regulation surfaced. Particularly, the type of emission to be controlled,
that is SO, emissions, seems to have had a crucial influence on the
chosen type of standard. For example, the historical and current
similarities in standard-setting in the terrestrial and marine context can
arguably to a large extent be explained by reason of emission type,
essentially because of the properties of sulphur in liquid fuels and its
direct relation to the composition of air pollutants and the
concentration of SO, emissions when the fuel is combusted.

Other crucial factors revealed above that could plausibly also provide
the main reasons for the key differences in standard-setting, were the
availability and cost of certain abatement technologies like flue gas
desulphurization, and the limiting factors for its use, such as size and
weight. Furthermore, certain technologies have also historically been
specifically associated with particular regulatory standards, like flue
gas desulphurization and emission standards in the terrestrial setting.

Moreover, the state of knowledge about the effects of SO, emissions
for the terrestrial environment differed historically compared to the
marine environment. This influenced the choice of regulatory
standards in the two regulatory settings. Also, technical and analytical
expertise and knowledge within the terrestrial setting, like integrated
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assessment modelling (IAM), influenced the formulation of regulatory
standards, in particular the possibilities to develop and include
environmental quality standards in SO, emissions regulation.

Yet other factors like fears of potential problem shifting, the cost-
effectiveness of regulation, and the institutional context (the forum of
IMO) in which the regulatory standards for fuels were formulated also
seems to have contributed to the main choice of product standards to
control SO, emission from marine sources.

Finally, some practical reasons for the choice of standards in the
terrestrial and marine setting can be identified. For instance, the main
reasons for the existence of subsidiary standards in the terrestrial
setting seems to have been the practical reasons of some indigenous
fuel characteristics, that is, a naturally high sulphur content in fuels,
making certain countries’ possibilities to comply with SO, emission
standards harder. Moreover, the existence of provisions with
alternative/equivalent standards in the marine setting were arguably
included as ‘safety clauses’ and as ways to avoid restraining
innovation. All in all, there were thus several other reasons for the
differences in standards in the terrestrial and marine setting than the
relation between standard type and emission source. These other
reasons were inter alia of technical, economic, scientific, practical,
and institutional character.

7.6 The Effects of the Key Differences Between
Standard-Setting in the Regulation of SO,
Emissions from Terrestrial and Marine
Sources

After having examined the differences between historical and current
standard-setting in the regulation of SO, emissions from terrestrial and
marine sources, it is now time to consider the research questions:
What are the effects of the key differences between standard-setting in
the regulation of SO, emissions from terrestrial and marine sources?
And, can the regulation of SO, emissions from marine sources be
improved against this background? If so, how?
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These questions will be answered in separate sections, commencing
with the question regarding the effects of the key differences between
standard-setting in the regulation of SO, emissions from terrestrial and
marine sources. In relation to what was presented regarding the key
differences in standard setting above, the following can be concluded.

First, regarding the effects of the use of varied standards in the
terrestrial regulatory setting, it can be concluded that various ‘tools’ in
the form of different regulatory standards have been used, and are still
used, in the regulation of SO, emissions from terrestrial sources.
Considering standard-setting in CAC regulation, which this thesis is
limited to, terrestrial standard-setting then appears rather diverse in
comparison to standard-setting in the regulation of SO, emissions
from marine sources, where a more or less single standard has been
used in regulation to control SO, emissions. The subsequent question
is then what are the effects of this regulatory reality?

Regarding the control of SOy emissions, it can be argued that the
varied use of standards during the years in the terrestrial setting has
provided ample room for trial and error in relation to what works in
standard-setting. Moreover, this has provided opportunities for
regulatory development in the case of standard-setting. By way of
example, from beginning with instrumental and source-related
standards like emission, product and process standards, terrestrial
regulation has with time come to include more advanced goal-based
standards in the form of environmental quality standards.

As has been expressed in regulatory literature, the effects of
combining different types of regulation can potentially be beneficial
in the sense of ‘net regulation’. Basically, what this means is that the
sum of effects of regulatory modalities is relevant to consider when a
certain phenomenon is regulated. As Lessig puts it, a ‘policy trades
off among these ... regulatory tools. It selects its tool depending upon
what works best’.”™™ Although in this particular quote, Lessig
considers the effect of combining different regulatory modalities,
including non-CAC type regulation,'”™ a similar thinking could

1206 7 essig (1999) p. 508.
1207 Supra Chapter 2 Section 2.2.5.
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arguably be applied to the potential benefits of combining various
regulatory standards in CAC regulation. This line of reasoning would
then acknowledge the strength also of creating ‘regulatory mixes’
with different standards to control a particular phenomenon, for
instance SOy emissions from ships. A combination of standards could
thus enhance each other’s effects by creating synergies. For instance,
a product standard in the form of maximum sulphur limits for a fuel,
combined with a process standard expressed as requirements on
sulphur recovery, can yield better emission values to fulfil emission
and environmental quality standards. In this sense, combinations of
standards that target various parts of ‘a cycle’ could achieve a better
end result. An assumption here is that there is no ‘one size fits all’
standard of regulation that can solve all problems associated for
example with SO, emissions. It is thus not a question of either or here,
but the point of departure is to be open for a beneficial mix of
regulatory standards in the design of regulation.'*”

This point of view also has support in cybernetic thinking, shortly
discussed in Chapter 2,"”” where a belief in mixes and combinations
of regulatory tools for optimal regulatory results has been referred to
as the ‘law of requisite variety’, or the belief that ‘only variety can
destroy variety’.'*"® Applied to the ‘regulation of systems’ in the legal
setting, the dependence on various regulatory standards in a regulatory
setting where there are many different kinds of pollution sources, in
this case the terrestrial setting, could thus be advantageous. As it has

1208 A gain, Gunningham’s explanation of the central tenets of ‘Smart Regulation’ are
relevant to recall to support this line of reasoning. As Gunningham describes,
although considering broader combinations of regulatory tools, ‘Smart Regulation’ is
a term used ‘to refer to an emerging form of regulatory pluralism that embraces
flexible, imaginative, and innovative forms of social control which seek to harness not
just governments but also business and third parties ... The central argument is that,
in the majority of circumstances, the use of multiple rather than single policy
instruments and a broader range of regulatory actors, will produce better regulation.
Further, that this will allow the implementation of complementary combinations of
instruments and participants tailored to meet the imperatives of specific
environmental issues‘, Gunningham (2012) p. 131, emphasis added. See also Baldwin
et al. (2012b) pp. 265-267.

1209 Supra Chapter 2 Section 2.2.4.

1210 Beer (1994) p. 279.
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been formulated, ‘variety in forms of activity requires an equal or
greater variety of bases for control if regulation is to be effective’.'*"!
All the same, regulatory literature has also discussed the dangers of
too much faith in the potential of regulatory mixes, or as it has been
described, a “’smorgasboard” approach, where the greater the number
of instruments and actors the better’.'*'> As has been argued, there are
limits to the administrative burden that can reasonably be placed on
regulatees, and the wrong kind of regulatory mixes may well lead to

N . . 1213
‘neutralisation” where instruments may negate or dilute each other.

Second, considering the almost exclusive reliance on product
standards in the marine setting, this may initially appear as a weak
choice for the control of SO, emissions seen against the belief in the
potential of regulatory mixes. On the other hand, it should not be ruled
out that a single standard may all the same rather effectively combat
an environmental problem on its own. In the case of SO, emissions
from marine sources, it has for instance been stated that the recently
decided new global cap of a 0.5% limit for the sulphur content of the
fuel oil used by ships applying from 1 January 2020 will mean

‘a significant reduction from the current cap of 3.5 per cent and it will
cut shipping SO, emissions by nearly 80 per cent, or around 9 million
tonnes per year, and prevent more than 100,000 annual premature
deaths’."*"

Returning again to consider the fact that the employment of various
standards in the terrestrial setting has provided opportunities for
regulatory development in the case of standard-setting, and that the
variety of explored standards has lead to an evolution of terrestrial
standards, this must also be contrasted with the marine setting. In the
terrestrial setting, different ‘generations’ of standards have been tried
and refined, while standard-setting in the marine context has more or

121 Murray, Scott (2002) p. 501. In this particular article, variety in activity and bases
for control is discussed in relation to problems of regulating such multi-faceted
phenomena as the Internet or globalisation.

212 Gunningham et al. (1999) p. 16.

213 Gunningham ez al. (1999) p. 16.

1214 Acid News No. 4 (2016) p. 2.
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less stuck to product standards. Here, the discussion about ‘crude’ and
‘fine’ standards may be recalled."” Graded after what has been
described as an increasing level of sophistication, legal scholars have
argued that

’standards are crude when they relate to the environmental
performance of products (product standards) or industrial installations
(emission standards) without having regard to the receiving
environments (water, air, soil) they are intended to protect. By way of
example, emissions by diesel-engines have been regulated (product
standards) without regard to the impact of the sum-total of the
growing number of diesel-engines on climate change.”'*'®

As previously stated,'”"” standards that are drafted with regard to the
receiving environments, that is, environmental quality standards,
provide much more precise standards in terms of what is targeted, and
furthermore also in relation to effectiveness and the cost of standards
relating to environmental protection. Here, the evolution of the
standards within the LRTAP Convention’s sulphur protocols in the
terrestrial setting provide a good example. With the introduction of
the critical loads approach, the standards have become increasingly
refined and sophisticated in relation to what they target. However,
these standards, drafted with regard to the receiving environments, at
the same time require ’much higher levels of scientific and
administrative expertise’'>® than cruder standards. Thus, the
employment of different and increasingly sophisticated standards in
the terrestrial regulatory setting may have become increasingly

precise, but they have also *come at a hefty price’."*"”

Indeed, the reliance on cruder standards may therefore not necessarily
be a bad choice. These standards are less sophisticated, require less
scientific and administrative expertise, but as it has been stated one of
the most attractive features of crude standards is that they are

1215 Supra Chapter 2 Section 2.2.8.

1216 Goodwin, Somsen (2010) p. 113, emphasis added.

1217 Supra Chapter 2 Section 2.2.8.

1218 Goodwin, Somsen (2010) p. 114. See also, Abbot (2006) pp. 68-69.
1219 Goodwin, Somsen (2010) p. 114.
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enforceable’.'™ From the perspective of developing countries in

particular, this may therefore be a much more feasible choice in
standard-setting than relying on finer and more sophisticated
standards.'”' Using the recently decided global sulphur in fuels limit
of 0,5% as a case in point, it has for instance been stated that

’More than 90 per cent of these health benefits [from the 0,5% sulphur
limit] will take place in the Asia-Pacific region, Africa and Latin
America. (Because the sea areas around Europe and North America
already have stricter fuel sulphur standards, they will receive only
relatively small additional health benefits from the global cap.)’'**

Furthermore, the cornerstone of finer and more advanced standards
associated with air quality modelling, like environmental quality
standards, require reliable and more precise data. Compared to the
terrestrial setting, obtaining this kind of data has until recently been
problematic in the marine setting.'**

Third, when it comes to the effects of the differences between what
terrestrial and marine standards have targeted, one effect is that the
regulatory standards in the terrestrial setting by necessity have had to
apply to more kinds of sources than in the marine setting. In the
former setting, different standards have targeted various kinds of
emission sources, both stationary and mobile. In the latter, the

1220 Goodwin, Somsen (2010) p. 114.

121 As argued by Goodwin, Somsen (2010) p. 115-116 "research suggests that where
governance capacity is weak, it is better to avoid legal instruments that require high
levels of administrative capability to be effectively implemented. Contrary to theory
based upon Northern models, for developing countries setting out precise rules in
legislation is more likely to be effective than flexible instruments containing vague
standards. Fixed rules have lower implementation and compliance costs than variable
standards, thus making them more suitable in systems with low capacity; in leaving
little scope for discretion, fixed rules are also less vulnerable to corruption at the
implementation stage’, footnote omitted.

1222 Acid News No. 4 (2016) p. 4.

1223 Jalkanen ef al. (2016) pp. 71 and 80 and EMEP (2016) p. v. These sources infer
alia consider data for air quality modelling generated by so-called Automatic
Identification Systems (AIS), tracking ships starting as late as 2011. According to the
latter source, same page, AIS data for air quality modelling from years before 2006 is
not available.
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emission standards have targeted one kind of source. Arguably,
dealing with various emission sources may have had the effect of
‘boosting’ standard-setting in the terrestrial context compared to the
marine regulatory context.

Fourth, a related point is the effect of the similarities between
standard-setting in the terrestrial and marine setting. Here, one effect
is probably the valuable lessons of successfully applying product
standards in the terrestrial setting for SO, emissions control, which
with time have moved into regulation in the marine setting.

Finally, considering the effects of the key differences with regard to
subsidiary and alternative/equivalent standards in regulation, it can be
argued that the terrestrial subsidiary process standards have a
‘securing’ effect for regulatory requirements. The process standards
were originally included to respond to some States’ difficulties to
comply with emission standards, but these subsidiary standards were,
and are still confined to rather limited circumstances in application.

In the case of standard-setting in the regulation of SO, emissions from
marine sources, the inclusion of alternative/equivalent possibilities for
fulfilling SO, emission requirements can be argued to keep a door
open to (regulatory) innovation. The effects of this is that the
provisions potentially open up for a kind of rather flexible ‘self
regulation’ that could formulate requirements including a wider range
of standards. As long as the requirements for an alternative/equivalent
standard have been approved, these could in principle take form as
either an alternative/equivalent product, process or emission standard.

A fear here could of course be that a ‘self-regulating’ Flag State could
try to avoid the main regulatory standards by creating its own
standards, which could potentially weaken the effect of the common
international main standards. All the same, as an illustration, the
examples of actual application of the equivalents rule in Regulation 4
of MARPOL 73/78 Annex VI 2008 are few. Only a handful of
examples have been communicated to IMO for circulation,'”* which

124 T¢ current date, only ten between the years 2010 — 2014, see MEPC.1/Circ.729,
768, 789, 798, 799, 826, 831, 832, 835 and 836.
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may suggest that States primarily attempt to comply with the
commonly formulated main international standards, that is, the
product standards. Furthermore, some attempts to apply equivalents,
like in the case ‘sulphur emissions averaging schemes’, have lately
been rejected in the IMO MEPC, inter alia because these schemes
were essentially seen as a kind of a market-based instrument applying
to a group of ships.”” In any case, with currently available
information, it is not possible to confirm the fear of States avoiding
regulatory requirements by self-regulating with alternative/equivalent
standards.

7.7 Improving the Regulation of SO, Emissions
from Marine Sources

Recalling that this thesis initially stated that the regulation of SOy
emission from marine sources will require even further development
to ‘catch up’ with the ambitions of terrestrial regulation,'**° it is now
time for the final research question, namely: can the regulation of SO,
emissions from marine sources be improved against this background?
If so, how? From what has been concluded above, it will be apparent
that the answer to this question can both be yes and no, depending on
perspectives and priorities.

The answer is yes if the ambition is to refine the precision of standard-
setting in the regulation of SO, emissions. If standards are to be less
instrumental, or less ‘crude’, more balanced in cost-effectiveness, and
optimized in relation to SO emissions abatement, the LRTAP regime
with its sophisticated and highly refined goal-oriented standards
building on the concept of critical loads could be an inspiration for the
reformulation of marine standards. However, these kinds of standards
would require much more advanced emission assessments and
modelling for ship emissions to air in marine areas. As was stated in
the previous section, the possibilities for this have only recently
started to improve with the gathering of better data for ship emissions
to the air.

1225 MEPC 65/22 (2013) p. 25-26.
1226 Supra Chapter 1 Section 1.1.
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The answer could arguably also be yes from the point of view that a
combination of different standards can potentially aid the control of
pollution by approaching the problem from various different angles.
Adding a combination of standards could further secure the effective
abatement of SO, emissions. Further, different standards could work
in synergy as they could address various parts of ‘a cycle’ to achieve a
better end result together.

The answer is no with regard to the fact that the main choice of using
product standards to control SO, emissions from marine sources
seems sensible when such emissions originate from the combustion of
liquid sulphur containing fuels. This is furthermore a standard choice
that has been successfully used for a long time to control SOy
emissions in the terrestrial regulatory setting.

The answer is moreover no with regard to the perspective of
developing countries, which to a large extent are expected to benefit
from the coming standards in the regulation of SO, emissions from
marine sources.'”> The fact that the standards are crude can here be
regarded as a strength, both from the perspective of implementation of
these less complicated standards, and from the perspective of their
cost, compliance and enforcement.

Finally, the answer could both be yes and no in relation to improving
the alternative/equivalent standards. Yes, if the possibility of
employing alternative/equivalent standards would be used as a
loophole for avoiding commonly formulated international SOy
emission standards. As to yet, there is however too little available
information to draw any strong conclusions here. From an innovation
perspective, the answer is no. It is sensible to allow an open door for
innovation with flexible standards so that States at least have the
possibility to comply with requirements in alternative ways. It is thus
possible that the drive to come up with even better and affordable
solutions than the primary regulatory standard choice may well hold
the key to future successful abatement strategies. Furthermore, this
thinking is already an acknowledged regulatory strategy in several
IMO instruments, and in environmental law in general.

1227 See previous section.
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’And this is the end,

the car running out of road,

the river losing its name in an ocean,

the long nose of the photographed horse

touching the white electronic line.

This is the colophon, the last elephant in the parade,
the empty wheelchair,

and pigeons floating down in the evening’'***

8 Summary, Concluding Remarks and Outlook

8.1 Summary and Main Results

This thesis has examined the regulation of vessel-source air pollution.
More specifically, an examination of standard-setting as an important
regulatory component of CAC regulation in the area of SO, emissions
control has been performed. The purpose of this study was to identify
and examine the differences between standard-setting in the largely
successful regulation of SO, emissions from terrestrial sources, and
the regulation of SO, emissions from marine sources. In particular,
distinctions were drawn across three regulatory scales (the
international, regional, and national scales), with the aim of
identifying the underlying rationales for the key differences in
standard-setting, the regulatory effects of these differences, and the
possibilities of improvement of SO, emissions regulation in the
marine setting. In other words, the point of this thesis was to examine
what could be learned for standard-setting in the regulation of SOy
emissions from marine sources from examining standard-setting in the
regulation of SO, emissions from terrestrial sources.

1228 Collins (1998) p. 100, lines 52-59.
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Before summarising the main results, the research questions
formulated in Chapter 1'** should be recalled:

1. Does the regulation of SO, emissions from terrestrial and
marine sources differ in standard-setting and if so how and
why?

2. What are the effects of the key differences between standard-
setting in the regulation of SO, emissions from terrestrial and
marine sources?

3. Whether and if so in what manner the regulation of SO,
emissions from marine sources can be improved against this
background?

In relation to research question (1.), this thesis has shown that the
regulation of SO, emissions from terrestrial and marine sources
differed in standard-setting on all regulatory scales, and that the
historical approaches to regulatory standard-setting have largely
remained unchanged both in the terrestrial and the marine context.
One of the key differences between standard-setting in the regulation
of SO, emissions from terrestrial and marine sources was that these
have differed in the variety of standards used in regulation. Whereas
the regulation of SO, emissions from terrestrial sources has relied on a
combination of several regulatory approaches including product,
process, emission and environmental quality standards, the regulation
of SO, emissions from marine sources has primarily relied on a single
approach: product standards. Moreover, the standards expressed in
the regulation of SO, emissions from terrestrial sources have had
multiple targets, both stationary and mobile, whereas the standards in
the regulation of SO, emissions from marine sources have mainly
focused on targeting liquid fuels when used in mobile emission
sources represented by ships.

Nevertheless, some similarities in standard-setting in the terrestrial
and the marine setting were also found on all regulatory scales in both
historical and present regulation. More specifically, these similarities
related to the historical use of product standards to control the sulphur
content in liquid fuels used both in terrestrial and marine emission

122 Supra Chapter 1 Section 1.2.1.
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sources. In addition, in both the historical and current regulation of
SO emissions from terrestrial and marine sources, the primary
standards were accompanied by standards with other orders of priority
in application. Here, a difference was that subsidiary process
standards were allowed as alternatives to some emission standards in
the terrestrial setting. In the marine setting however, standards with
another order of priority were formulated as alternative/equivalent
standards.

Regarding the main rationales for the key differences found in
historical and current standard-setting, it was concluded that there
were several reasons other than the relationship between standard type
and the kind of emission source that had a decisive effect on the
choice of standard in regulation. Particularly, the type of emission to
be controlled, that is SO, emissions, was arguably one of the most
crucial influencing factors for the choice of type of standard in
regulation. Other reasons, which in several cases related and were
linked to each other, were inter alia of a technical, economic,
practical, scientific, and institutional character.

With respect to research question (2.), the conclusions surrounding the
effects of the key differences were that the use of varied standards in
the terrestrial regulatory setting provided various ‘tools’ in the form of
different regulatory standards as compared to the marine setting. On
the one hand, the combination, and the experience of using different
standards could be beneficial for the effective control of pollution. On
the other, however, the almost exclusive reliance on product standards
in the marine setting does not necessarily have to be a bad choice.
From a SO, emissions abatement perspective, these *simple’ standards
are all the same predicted to deliver considerable health benefits in the
future, especially in developing countries. Furthermore, there are
obvious advantages with so-called cruder regulatory standards from
the perspective of developing states, since such standards require less
administration and are generally considered easier to enforce than
other more advanced standards.

When it comes to the effects of the differences between what
terrestrial and marine standards have targeted, one effect is arguably
that various emission sources in the terrestrial setting may have had
the effect of ‘boosting’ standard-setting in the terrestrial context
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compared to the marine regulatory context. Furthermore, one effect of
the similarities in standard-setting is probably a transfer of tested and
working standards from the terrestrial to the marine setting for SOy
emissions control.

Considering the effects of the key differences with regard to
subsidiary and alternative/equivalent standards in regulation, it can be
argued that the terrestrial subsidiary process standards have a
‘securing’ effect for regulatory requirements, and the standard-setting
in the regulation of SO, emissions from marine sources keeps a door
open to (regulatory) innovation.

As regards research question (3.), the answer could be both yes and no
depending on perspectives and priorities. For instance, if the ambition
is to refine the precision of standard-setting in the regulation of SOy
emissions the answer could be yes. Marine standards could be
changed from being rather instrumental, to becoming more balanced
in cost-effectiveness, and optimized in relation to SOy emissions
abatement if it would be possible to create more sophisticated and
refined goal-oriented standards that are present within today’s LRTAP
regime.

The answer could arguably also be yes from the point of net effects of
different standards, where a combination of standards could further
secure the effective abatement of SO, emissions. Further, different
standards could work in synergy to address various parts of ‘a cycle’
and achieve a better end result together.

The answer could be no with regard to the fact that the main choice of
using product standards to control SO, emissions from marine
sources seems sensible when such emissions originate from the
combustion of liquid sulphur containing fuels. This has furthermore
been a standard choice that has been successfully used for a long time
to control SO, emissions in the terrestrial regulatory setting.

The answer is moreover no with regard to the perspective of
developing countries, which to a large extent are expected to benefit
from the coming standards in the regulation of SO, emissions from
marine sources. The fact that the standards are crude can here be
regarded as a strength and not a weakness, both from the perspective
of implementation, cost, compliance and enforcement.
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Finally, the answer could both be yes and no in relation to improving
the alternative/equivalent standards. Yes if the possibility of
employing alternative/equivalent standards would be used as a
loophole for avoiding commonly formulated international SOy
emission standards. From an innovation perspective, the answer is no.
It is sensible to allow an open door for innovation with flexible
standards so that States at least have the possibility to comply with
requirements in alternative ways, since this may lead to even better
and affordable solutions than the primary regulatory standard choice.

8.2 Concluding Remarks

In this concluding section, it is suitable to round off with some
remarks from a panoramic view. Leaving the more immediate results
already developed in the foregoing sections, this section focuses on
highlighting some final contributions, theoretical and other, offered by
this study in a broader setting. The remarks in this section can
therefore be regarded as a way of tying together the study, with one
part recapitulation to the former discussion about the contribution of
this study in Chapter 1 section 1.4 above, and one part additional
reflections in the rear-view mirror in this final chapter.

This thesis took a point of departure in theories and methods that are
common to the field of regulatory studies. However, considering how
this thesis progressed, it may perhaps appear that such a takeoff in the
end was not very different from a traditional legal perspective. After
all, many sources analysed in this study are normal for such a
perspective. Moreover, what could be more traditional than examining
CAC regulation? Strictly formulated, could this study have been
accomplished even without regulatory studies?

It is exactly by posing this kind of question that the final contributions
of this thesis in general, and the added value of regulatory studies in
particular can be explained. Again, considering points of departures,
an important stepping stone for the current thesis was the initial
theoretical mindset. This must be compared to where a more
traditional legal study would arguably have started a similar
examination. While it is true that this thesis has indeed examined
classic CAC regulation located in traditional sources, the actual use of
regulatory studies including some of the basic concepts from this
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field, for instance the generic trio of regulation, could at the same time
have entirely changed the shape and results of this study.

By way of example, consider if terrestrial SO, emissions regulation
had to a large extent instead built on market-based measures and
informal approaches to regulation besides classic CAC type
regulation."” In such a situation, the significance of other types of
regulation in a wider sense could have easily been overlooked from a
more traditional legal perspective, with a default focus on classic
CAC regulation. In contrast, an examination of the regulation from the
viewpoint of regulatory studies would have the potential to provide a
totally different picture of the regulatory landscape. Put another way,
this study did not end up examining classic CAC regulation because it
was a given starting point, but because the initial broadly covering
overview of regulation revealed that the control of SOy emissions'>"
had been handled with CAC type regulation and not other types of
regulation.

In the same way, standard-setting for SO, emissions control as a
component of CAC regulation could certainly have been examined
from a traditional legal point of view as well. Nevertheless, what
regulatory studies provides in comparison is a more inclusive initial
theoretical mindset, which at the same time provides a backdrop to aid
a deeper understanding of for instance the design and the mechanics
of regulation. As was explained before,'* standard-setting is only one
component of the generic trio of regulatory functions that are
commonly referred to in regulatory studies. Again, the added value of
studying standard-setting from the viewpoint of regulatory studies is a
start in a broader perspective which draws on a pool of growing
systematised knowledge about standard-setting (and regulation) from
multiple research disciplines. This arguably creates possibilities for
the examination of quite different, new, and exciting aspects of
regulation compared to a more traditional legal perspective.

1230 §ypra Chapter 2 Section 2.2.5.

'3 Obviously, not all kinds of regulatory efforts to control SOy emissions, but the
regulation examined within the delimitations of this study, see delimitations supra
Chapter 1 Section 1.3.

1232 §upra Chapter 2 Sections 2.2.4 and 2.2.7.
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A matter related to the inherent openness to multidisciplinary
knowledge in regulatory studies is that this study has contributed with
an analysis of standard-setting against a rather rich surrounding
explanatory context. As detailed above,'” this analysis involved
going beyond a mere overview of history and trends in the design of
the regulation of SO, emissions from terrestrial and marine sources by
considering traditional legal sources. It further involved looking closer
at the influence on the shape of SO, emissions regulation of several
other important decisive factors of a technical, economic, scientific
and institutional nature. By also considering factors such as these, this
study has contributed with a deeper understanding of SO, emissions
regulation in general, and standard-setting in the same kind of
regulation in particular. Additionally, this study has contributed with
an increased understanding of the effects of the choice of standards,
and their potential improvement.

All of these broader kinds of understanding, and their interlinkages,
are novel and useful, especially when examining standard-setting and
regulation from the sphere of interest of the legislator rather than the
judge.'* In this study, it was exactly by posing the question of why
standard-setting had been designed differently in terrestrial and
marine regulation, that these other factors surfaced. Namely, such
factors were the influence of specific characteristics of a certain type
of emission and how this creates challenges for standard-setting in
regulation, how important technical breakthroughs like cleaning
abatement equipment can ‘open doors’ for yet new kinds of standards,
or even create new challenges like in the historical case of the
introduction of new innovations for marine engines in the 1950s that
made possible the use of heavier sulphur content fuels on the seas.

Yet another contribution offered by this thesis is the multiscale
mapping of regulation in context. Here, the contribution is twofold.
First, on a theoretical level, this thesis has demonstrated how tools
from regulatory studies can be used to analyse large quantities of
regulatory material including several different parameters such as:

1233 Supra Chapter 1 Section 1.4.
1234 Supra Chapter 2 Section 2.1.
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different regulatory settings, regulatory scales, while also covering
different kinds of emission sources. Certainly, the study of regulatory
design in the form of standard-setting only highlights one piece of the
regulatory puzzle, and if a fuller picture of regulation is to be given,
other pieces and their linkages must also be studied. Nevertheless,
considering that standard-setting is arguably one of the most central
functions in CAC regulation, focusing on this can still reveal quite a
lot about regulation.'™ From the sections above, it has been shown
that the point of departure of examining standard-setting can evoke
multiple important questions, that deepens the understanding of how
regulation works and how it could potentially be changed. For
instance, identifying and analysing the choice of standard-setting in
regulation can spark questions as to whether using other standards
would give better regulatory results, why, how, and why not?

Second, a more practical or systematic contribution of the multiscale
mapping of regulation in context of this thesis is that the examination
of standard-setting has helped to yield a better overview of the
regulatory landscape regarding the regulation of terrestrial and marine
SO emissions. This systematisation of regulatory material focusing
on standard-setting, with an additional surrounding context, has been
an extensive and complicated task including multiple regulatory
settings and scales. There are no comparable studies, and the
systematisation in the current study is therefore a significant
contribution in itself.

Finally, yet another contribution from a broader point of view is that
this study has increased the potential for further regulatory
development in the area of SO, emissions control. As stated in the
beginning of this thesis, regulatory requirements for SO, emissions
from marine sources will need to continue developing further in the
years ahead. However, the methods for studying standard-setting in
regulation used in this thesis could arguably also be used for the
generic study of the regulation of yet other pollutants. This means new
possibilities for regulatory analysis, design, and development for the
future; something that can be useful for stakeholders including

1235 Supra Chapter 1 Section 1.2.
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national legislators, IMO Member States, maritime industry actors,
and NGOs with an interest in policy dialogue and regulatory
development in the field of SO, emissions control, or other pollutants.

8.3 Outlook — Future Issues and Possible
Further Research

As presented above in sections 8.1 and 8.2, the distinctions drawn in
this thesis between standard-setting in the largely successful
regulation of SO emissions from terrestrial sources and the regulation
of SO, emissions from marine sources resulted in several conclusions
about the design of the regulation of SO, emissions. Looking into the
future, the examination of the following issues could potentially yield
further results as a continuation of the current study:

First, the implementation and the enforcement/application in practice
of standards in the regulation of SO, emissions from marine sources
could be useful to examine further. Putting a standard in place is only
one piece of the regulatory puzzle, albeit an important one. As current
discussions are held, leading environmental NGOs recommend the
shipping and oil industry to ‘focus their attention on establishing
effective systems for compliance monitoring and enforcement’.'>°
This is a sensible recommendation for a couple of reasons. One is that
the enforcement dimension, and the application in practice of SOy
emissions regulation to control such emissions from marine sources
has not yet been explored, theoretically and practically, to any larger
extent. As stated earlier,'™’ this partly has to do with the rather recent
entry into force of the revised standards in the Revised MARPOL
73/78 Annex VI 2008. All the same, enforcement and application in
practice of regulation remain necessary parts of the behaviour-
modificating function of regulation, the latter being at the same time a
component of the so-called generic trio of regulation.'”* Bluntly put,
there is no use in continuing to focus on creating stricter and stricter
standards if they are not enforced and do not lead to behavioural

1236 Acid News No. 4 (2016) p. 2.
1237 Supra Chapter 1 Section 1.3.
1238 Supra Chapter 2 Section 2.2.4.
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changes in the end. Yet another reason to focus on
enforcement/application in practice is of a more hands-on technical
and/or natural scientific nature. Increased possibilities to measure SOy
emissions with more precision will not only open up for better
preconditions for successful enforcement of regulation,'”’ but it will
potentially also open new doors for the application of new standards
in regulation, like environmental quality standards applied in the
marine context. This is basically so, because better data can be
gathered. As mentioned before, more precise data is a requirement for
more advanced and precise standard-setting.'**’

Second, the consideration of the complementary use of other
regulatory instruments to traditional instruments and standards in the
form of CAC regulation for the control of SO, emissions could be
fruitful. For instance, the complementary use of economic
instruments, such as charges and subsidies could be studied. These are
often mentioned as a way to speed up the process towards achieving
environmental goals in combination with more traditional
instruments.'**!

Third, the consideration of interlinkages between the regulation of
different adjacent emissions, and the ’bargaining’ of requirements
between emissions that could be reduced together (politically and
technically) would be relevant to consider. This, because it is
increasingly common to view the regulation of different air emissions,
such as air pollutants and climate changing GHGs as two sides of the
same coin.'** In this sense, different air emissions are susceptible to
bargaining in international fora in order to create different balances in
air emission control. Such bargaining is optimally based on integrated

1239 ] e. basically for the simple reason that something has to be able to be measured
and compared with a set standard so that a breach or non-breach of a certain rule can
be ascertained.

1240 gee discussion about this supra Section 7.6.

1241 E.g. Acid News No. 4 (2016) p. 2. Although mentioned in connection to NO,
emissions in this particular article, experimentation with complementary economic
instruments is neither unknown nor untried with regard to SOy emissions, just not
widely spread.

1242 See especially the comments on terminological distinctions between air pollutants
and air emissions, supra Chapter 1 Section 1.1.
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assessment modelling that optimizes control of different harmful
substances where most environmental protection is achieved at lowest
possible cost. However, considerations of bargaining between the
control of different pollutants can also be based on other reasons.

Fourth, to the knowledge of this author, no closer examinations have
been performed on the control of SO, emissions in relation to waste
regulation. It could possibly be argued that residual fuels are a form of
waste, and should therefore not be treated as a product to be sold and
used.

Fifth, although it is perhaps premature to try to predict how well the
theories and methods used in this thesis could be applied for
examining other fields and regulatory problems, it would nevertheless
be interesting to try their potential, changing what needs to be
changed.

The questions above are, however, beyond the scope of this thesis and
will be left for future research.
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States relating to measures against the emission of gaseous and
particulate pollutants from internal combustion engines to be installed
in non-road mobile machinery, OJ L 059, 27.02.1998
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Directive 98/70/EC of the European Parliament and of the Council of
13 October 1998 relating to the quality of petrol and diesel fuels and
amending Council Directive 93/12/EEC, OJ L 350, 28.12.1998

Council Directive 1999/13/EC of 11 March 1999 on the limitation of
emissions of volatile organic compounds due to the use of organic
solvents in certain activities and installations, OJ L 085, 29.03.1999

Council Directive 1999/30/EC of 22 April 1999 relating to limit
values for sulphur dioxide, nitrogen dioxide and oxides of nitrogen,
particulate matter and lead in ambient air, OJ L 163, 29.06.1999

Council Directive 1999/32/EC of 26 April 1999 relating to a reduction
in the sulphur content of certain liquid fuels and amending Directive
93/12/EEC, OJ L 121, 11.05.1999

Directive 2000/25/EC of the European Parliament and of the Council
of 22 May 2000 on action to be taken against the emission of gaseous
and particulate pollutants by engines intended to power agricultural or
forestry tractors and amending Council Directive 74/150/EEC, OJ L
173, 12.07.2000

Directive 2000/60/EC of the European Parliament and of the Council
of 23 October 2000 establishing a framework for Community action
in the field of water policy, OJ L 327, 22.12.2000

Directive 2000/69/EC of the European Parliament and of the Council
of 16 November 2000 relating to limit values for benzene and carbon
monoxide in ambient air, OJ L 313, 13.12.2000

Directive 2000/76/EC of the European Parliament and of the Council
of 4 December 2000 on the incineration of waste, OJ L 332,
28.12.2000

Directive 2001/80/EC of the European Parliament and of the Council
of 23 October 2001 on the limitation of emissions of certain pollutants
into the air from large combustion plants, OJ L 309, 27.11.2001

Directive 2001/81/EC of the European Parliament and of the Council
of 23 October 2001 on national emission ceilings for certain
atmospheric pollutants, OJ L 309, 27.11.2001
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Directive 2002/3/EC of the European Parliament and of the Council of
12 February 2002 relating to ozone in ambient air, OJ L 067,
09.03.2002

Decision No 1600/2002/EC of the European Parliament and of the
Council of 22 July 2002 laying down the Sixth Community
Environment Action Programme (OJ L 242, 10.09.2002)

Council Decision 2003/507/EC of 13 June 2003 on the accession of
the European Community, to the Protocol to the 1979 Convention on
Long-Range Transboundary Air Pollution to Abate Acidification,
Eutrophication and Ground-Level Ozone

Directive 2004/107/EC of the European Parliament and of the Council
of 15 December 2004 relating to arsenic, cadmium, mercury, nickel

and polycyclic aromatic hydrocarbons in ambient air, OJ L 023,
26.01.2005

Directive 2005/33/EC of the European Parliament and of the Council
of 6 July 2005 amending Directive 1999/32/EC as regards the sulphur
content of marine fuels, OJ L 191 22.7.2005

Council Directive 2006/105/EC of 20 November 2006 adapting
Directives 73/239/EEC, 74/557/EEC and 2002/83/EC in the field of
environment, by reason of the accession of Bulgaria and Romania, OJ
L 363,20.12.2006

Directive 2008/1/EC of the European Parliament and of the Council of
15 January 2008 concerning integrated pollution prevention and
control (Codified version), OJ L 024, 29.01.2008

Directive 2008/50/EC of the European Parliament and of the Council
of 21 May 2008 on ambient air quality and cleaner air for Europe, OJ
L 152,11.6.2008

Directive 2008/56/EC of the European Parliament and of the Council
of 17 June 2008 establishing a framework for community action in the

field of marine environmental policy (Marine Strategy Framework
Directive), OJ L 164, 25.6.2008

Directive 2009/28/EC of the European Parliament and of the Council
of 23 April 2009 on the promotion of the use of energy from
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renewable sources and amending and subsequently repealing
Directives 2001/77/EC and 2003/30/EC.

Directive 2009/30/EC of the European Parliament and of the Council
of 23 April 2009 amending Directive 98/70/EC as regards the
specification of petrol, diesel and gas-oil and introducing a
mechanism to monitor and reduce greenhouse gas emissions and
amending Council Directive 1999/32/EC as regards the specification
of fuel used by inland waterway vessels and repealing Directive
93/12/EEC, OJ L 140, 05.06.2009

Directive 2010/75/EU of the European Parliament and of the Council
of 24 November 2010 on industrial emissions (integrated pollution
prevention and control), OJ L 334, 17.12.2010

Commission Implementing Decision 2012/134/EU of 28 February
2012 establishing the best available techniques (BAT) conclusions
under Directive 2010/75/EU of the European Parliament and of the
Council on industrial emissions for the manufacture of glass, OJ L 70,
8.3.2012

Commission Implementing Decision 2013/163/EU of 26 March 2013
establishing the best available techniques (BAT) conclusions under
Directive 2010/75/EU of the European Parliament and of the Council
on industrial emissions for the production of cement, lime and
magnesium oxide, OJ L, OJ L 100, 9.4.2013

Decision No 1386/2013/EU of the European Parliament and of the
Council of 20 November 2013 on a General Union Environment
Action Programme to 2020 ’Living well, within the limits of our
planet’, OJ L 354, 28.12.2013

Directive 2014/94/EU of the European Parliament and of the Council
of 22 October 2014 on the deployment of alternative fuels
infrastructure, OJ L 307, 28.10.2014

Commission Directive 2014/101/EU of 30 October 2014 amending
Directive 2000/60/EC of the European Parliament and of the Council
establishing a framework for Community action in the field of water
policy, OJL 311, 31.10.2014
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Directive 2012/33/EU of the European Parliament and of the Council
of 21 November 2012 amending Council Directive 1999/32/EC as
regards the sulphur content of marine fuels, OJ L 327, 27.11.2012

Commission Directive 2014/43/EU of 18 March 2014 amending
Annexes I, II and III to Directive 2000/25/EC of the European
Parliament and of the Council on action to be taken against the
emission of gaseous and particulate pollutants by engines intended to
power agricultural or forestry tractors, OJ L 82, 20.3.2014

Directive 2014/94/EU of the European Parliament and of the Council
of 22 October 2014 on the deployment of alternative fuels
infrastructure, OJ L 307, 28.10.2014

Commission Directive (EU) 2015/1480 of 28 August 2015 amending
several annexes to Directives 2004/107/EC and 2008/50/EC of the
European Parliament and of the Council laying down the rules
concerning reference methods, data validation and location of
sampling points for the assessment of ambient air quality, OJ L 226,
29.8.2015

Directive (EU) 2015/1513 of the European Parliament and of the
Council of 9 September 2015 amending Directive 98/70/EC relating
to the quality of petrol and diesel fuels and amending Directive
2009/28/EC on the promotion of the use of energy from renewable
sources, OJ L 239, 15.9.2015

Directive (EU) 2015/2193 of the European Parliament and of the
Council of 25 November 2015 on the limitation of emissions of
certain pollutants into the air from medium combustion plants, OJ L
313, 28.11.2015

Directive (EU) 2016/802 of the European Parliament and of the
Council of 11 May 2016 relating to a reduction in the sulphur content
of certain liquid fuels (codification), OJ L 132, 21.5.2016

Regulation (EU) 2016/1628 of the European Parliament and of the
Council of 14 September 2016 on requirements relating to gaseous
and particulate pollutant emission limits and type-approval for internal
combustion engines for non-road mobile machinery, amending
Regulations (EU) No 1024/2012 and (EU) No 167/2013, and
amending and repealing Directive 97/68/EC, OJ L 252, 16.9.2016
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Directive (EU) 2016/2284 of the European Parliament and of the
Council 14 December 2016 on the reduction of national emissions of
certain atmospheric pollutants, OJ L 344, 17.12.2016

E.2 Commission Documents

COM(96) 248 final
Communication from the Commission to the European Parliament
and the Council on a future strategy for the control of atmospheric

emissions from road transport taking into account the results from
the Auto/Oil Programme, 18.06.1996

COM(96) 576 final
Communication from the Commission - Energy for the Future:
Renewable Sources of Energy, Green Paper for a Community
Strategy, Brussels, 20.11.1996 (Not published in the Official
Journal)

COM(97) 88 final

Communication to the Council and the European Parliament on a
Community strategy to combat acidification, Proposal for a
Council Directive relating to a reduction of the sulphur content of
certain liquid fuels and amending Directive 93/12/EEC, Proposal
for a Council Decision on the conclusion by the European
Community of the Protocol to the 1979 Convention on long-range
transboundary air pollution on further reductions of sulphur
emissions (presented by the Commission), 12.03.1997

COM(97) 599 final
Communication from the Commission Energy for the Future:
Renewable Sources of Energy, White Paper for a Community
Strategy and Action Plan, 26/11/1997

COM(2000) 626 final
Communication from the Commission - A Review of the Auto-Oil
IT Programme

COM(2001) 31 final
Communication from the Commission to the Council, the
European Parliament, the Economic and Social Committee and the
Committee of the Regions On the sixth environment action
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programme of the European Community 'Environment 2010: Our
future, Our choice' - The Sixth Environment Action Programme -
Proposal for a Decision of the European Parliament and of the
Council Laying down the Community Environment Action
Programme 2001-2010 (Presented by the Commission), 24.1.2001

COM(2001) 245 final
Communication from the Commission - The Clean Air for Europe
(CAFE) Programme: Towards a Thematic Strategy for Air Quality

COM(2002) 595 final Volume I
Communication from the Commission to the European Parliament
and the Council, A European Union strategy to reduce atmospheric
emissions from seagoing ships, 2002.11.20 (Not published in the
Official Journal)

COM(2002) 595 final Volume II
Proposal for a Directive of the European Parliament and of the
Council amending Directive 1999/32/EC as regards the sulphur
content of marine fuels (presented by the Commission)

COM(2005) 446 final
Communication from the Commission to the Council and the

European Parliament, Thematic Strategy on air pollution,
21.9.2005 (Not published in the Official Journal)

SEC(2005) 1132
Commission Staff Working Paper Annex to the Communication
from the Commission to the Council and the European Parliament
“Thematic Strategy on air pollution”{COM(2005) 446 final},
21.9.2005

COM(2006) 848 final
Commission Communication of 10 January 2007: "Renewable
Energy Road Map. Renewable energies in the 21st century:
building a more sustainable future" (COM(2006) 848 final - Not
published in the Official Journal).

COM(2010) 639 final
Communication from the Commission to the European Parliament,
the Council, the European Economic and Social Committee and
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the Committee of the Regions, Energy 2020 A strategy for
competitive, sustainable and secure energy

COM (2011) 439
Proposal for a Directive of the European Parliament and of the
Council amending Directive 1999/32/EC as regards the sulphur
content of marine fuels

COM(2012) 749 final
Report from the Commission to the European Parliament and the
Council, Quality of petrol and diesel fuel used for road transport in
the European Union: Ninth annual report (Reporting year 2010),
13.12.2012

COM(2013) 17 final
Communication from the Commission to the European Parliament,
the Council, the European Economic and Social Committee and
the Committee of the Regions, Clean Power for Transport: A
European alternative fuels strategy, 24.1.2013

COM(2013) 918 final
Communication from the Commission to the European Parliament,
the Council, the European Economic and Social Committee and
the Committee of the Regions, A Clean Air Programme for Europe

COM(2013) 919 final 2013/0442 (COD)
Proposal for a Directive of the European Parliament and of the
Council on the limitation of emissions of certain pollutants into the
air from medium combustion plants

COM(2013) 920 final 2013/0443 (COD)
Proposal for a Directive of the European Parliament and of the
Council on the reduction of national emissions of certain
atmospheric pollutants and amending Directive 2003/35/EC

COM(2015) 70 final
Report From the Commission to the European Parliament and the
Council, Quality of petrol and diesel fuel used for road transport in
the European Union Twelfth annual report (Reporting year 2013)
25.2.2015
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COM(2016) 617 final

Proposal for a Council decision on the position to be adopted on
behalf of the European Union at the International Maritime
Organization during the 70th and 71st session of the Marine
Environment Protection Committee on the approval and adoption
of amendments to MARPOL Annex VI concerning the designation
and taking effect of the Baltic Sea and North Sea as Nitrogen
Oxyde Emissions Control Area (NECA), 2016/0296 (NLE)

E.3 EU Policy Documents

Declaration of the Council of the European Communities and of the
representatives of the Governments of the Member States meeting in
the Council of 22 November 1973 on the programme of action of the
European Communities on the environment, OJ C 112, 20.12.1973

Resolution of the Council of the European Communities and of the
Representatives of the Governments of the Member States meeting
within the Council of 17 May 1977 on the continuation and
implementation of a European Community policy and action
programme on the environment, OJ C 139, 13.6.1977

Resolution of the Council of the European Communities and of the
representatives of the Governments of the Member States, meeting
within the Council, of 7 February 1983 on the continuation and
implementation of a European Community policy and action
programme on the environment (1982 to 1986), OJ C 46, 17.2.1983

Resolution of the Council of the European Communities and of the
representatives of the Governments of the Member States, meeting
within the Council of 19 October 1987 on the continuation and
implementation of a European Community policy and action
programme on the environment (1987-1992), OJ C 328, 7.12.1987

Resolution of the Council and the Representatives of the Governments
of the Member States, meeting within the Council of 1 February 1993
on a Community programme of policy and action in relation to the
environment and sustainable development - A European Community
programme of policy and action in relation to the environment and
sustainable development, OJ C 138, 17.5.1993
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European Council Doc 10117/06 of 9 June 2006 - Review of the EU
Sustainable Development Strategy (EU SDS) — Renewed Strategy

EU Commission (2015) — European Commission, Better Regulation
"Toolbox", better regulation guidance document available at
<http://ec.europa.eu/info/files/better-regulation-toolbox_en>

F.  IMO DOCUMENTS

F.1  Assembly Resolutions
A.176(VI) Marine Pollution, 21 October 1969

A.719(17) Prevention of Air Pollution from Ships, 6 November
1991

A.929(22) Entry Into Force of Annex VI of MARPOL 73/78, 29
November 2001

A.963(23) IMO Policies and Practices Related to the Reduction of
Greenhouse Gas Emissions from Ships, 5 December
2003

A.1052(27) Procedures for Port State Control, 2011, 30 November
2011

F.2  Council Resolutions

C.42(XXI) Continuation of the Work of the Working Group on
Objectives and Methods, 29 November 1968

F.3 Committee Resolutions

MSC XXIV/3/1  Marine Pollution, Including the Report of the Sub-
Committee on Marine Pollution — Preparation for

the International Conference on Marine Pollution,
1973, 28 June 1971

MEPC.67(37) Guidelines on Incorporation of the Precautionary
Approach in the Context of Specific IMO
Activities, 15 September 1995
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MEPC.82(43)

MEPC.130(53)

MEPC.132(53)

MEPC.176(58)

MEPC.181(59)

MEPC.182(59)

MEPC.190(60)

MEPC.192(61)

MEPC.202(62)
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Average Sulphur Content of Residual Fuel Oils
Supplied for Use on Board Ships, 1 July 1999

Guidelines for On-Board Exhaust Gas-SOy
Cleaning Systems, 22 July 2005

Amendments to the Annex of the Protocol of 1997
to Amend the International Convention for the
Prevention of Pollution From Ships, 1973, as
Modified by the Protocol of 1978 Relating Thereto
(Amendments to Marpol Annex VI and the NOy
Technical Code), 22 July 2005

Amendments to the Annex of the Protocol of 1997
to Amend the International Convention for the
Prevention of Pollution From Ships, 1973, as
Modified by the Protocol of 1978 Relating Thereto
(Revised MARPOL Annex VI), 10 October 2008

2009 Guidelines for Port State Control Under the
Revised MARPOL Annex VI, 17 July 2009

2009 Guidelines for the Sampling of Fuel Oil for
Determination of Compliance With the Revised
MARPOL Annex VI, 17 July 2009

Amendments to the Annex of the Protocol of 1997
to Amend the International Convention for the
Prevention of Pollution From Ships, 1973, as
Modified by the Protocol of 1978 Relating Thereto
(North American Emission Control Area), 26
March 2010

2010 Guidelines for Monitoring the Worldwide
Average Sulphur Content of Fuel Oils Supplied for
Use on Board Ships, 1 October 2010

Amendments to the Annex of the Protocol of 1997
to Amend the International Convention for the

Prevention of Pollution From Ships, 1973, as
Modified by the Protocol of 1978 Relating Thereto



MEPC.203(62)

MEPC.259(68)

MEPC.280(70)

(Designation of the United States Caribbean Sea
Emission Control Area and exemption of certain
ships operating in the North American Emission
Control Area and the United States Caribbean Sea
Emission Control Area under regulations 13 and
14 and Appendix VII of MARPOL Annex VI), 15
July 2011

Amendments to the Annex of the Protocol of 1997
to Amend the International Convention for the
Prevention of Pollution From Ships, 1973, as
Modified by the Protocol of 1978 Relating Thereto
(Inclusion of regulations on energy efficiency for
ships in MARPOL Annex VI), 15 July, 2011

2015 Guidelines for Exhaust Gas Cleaning
Systems, 15 May 2015

Effective Date of Implementation of the Fuel Oil
Standard in Regulation 14.1.3 of MARPOL Annex
VI, 28 October 2016

F.4  Conference Documents

Third Conference on Marine Pollution (MP/CONF.3) 1997

MP/CONF.3/34

Consideration and Adoption of the Protocol of
1997 to Amend the International Convention for
the Prevention of Pollution From Ships, 1973, as
Modified by the Protocol of 1978 Relating Thereto
Text of the Protocol of 1997 and Annex VI to the
International Convention for the prevention of
Pollution from Ships, 1973, as modified by the
Protocol of 1978 relating thereto (MARPOL
73/78) as adopted by the Conference (1997
Protocol)

F.5 Committee Documents

BLG 12/INF.10

Revision of MARPOL Annex VI and the NO,
Technical Code, Input from the four subgroups and
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BLG 12/INF.11

BLG 12/6/1

BLG 12/6/9

MEPC 26/22

MEPC 26/25

MEPC 26/INF.19

MEPC 26/INF.30

MEPC 44/20
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individual experts to the final report of the
Informal Cross Government/Industry Scientific
Group of Experts, Note by the Secretariat, 28
December 2007

Review of MARPOL Annex VI and the NO,
Technical Code, Report on the analysis of impacts
on global refining and CO, emissions of potential
regulatory scenarios for international marine
bunker fuel, Note by the Secretariat, 28 December
2007

Review of MARPOL Annex VI and the NO,
Technical Code, Report on the outcome of the
Informal Cross Government/Industry Scientific
Group of Experts established to evaluate the
effects of the different fuel options proposed under
the revision of MARPOL Annex VI, Note by the
Secretariat, 20 December 2007

New global study estimating premature deaths
caused by air pollution from international
shipping. Submitted by FOEI, 29 November 2007

Inclusion of Air Pollution From Ships in the Work
Programme, Submitted by Norway, 8 July 1988

Report of the Marine Environment Protection
Committee on Its Twenty-Sixth Session, 28
September 1988

Baltic Sea Environment Proceedings No. 26:
Activities of the Commission 1987, Submitted by
the Helsinki Commission, 4 August 1988

Inclusion of Air Pollution From Ships in the Work
Programme, Submitted by Norway, 30 August
1988

Report of the Marine Environment Protection
Committee on Its Forty-Fourth Session, 12 April
2000



MEPC 47/4/4

MEPC 48/INF .4

MEPC 49/4/1

MEPC 52/4/4

MEPC 52/4/12

MEPC 52/24

MEPC 53/4/4

MEPC 53/24

MEPC 56/INF.13

MEPC 56/4/15

Prevention of Air Pollution from Ships, SOy
Emissions, Submitted by Friends of the Earth
International, 28 December 2001

Prevention of Air Pollution from Ships, Sulphur
monitoring 2001, Submitted by the Netherlands,
13 June 2002

Prevention of Air Pollution from Ships, Sulphur
Monitoring 2002, Submitted by the Netherlands,
11 April 2003

Prevention of Air Pollution from Ships, Comments
on Annex VI, Submitted by Friends of the Earth
International (FOEI), 9 July 2004

Prevention of Air Pollution from Ships, Comments
on regulation 14 of MARPOL Annex VI,
Submitted by the Islamic Republic of Iran, 20
August 2004

Report of the Marine Environment Protection
Committee on Its Fifty-Second Session, 18
October 2004

Prevention of Air Pollution from Ships MARPOL
Annex VI - Proposal to initiate a revision process
Submitted by Finland, Germany, Italy, the
Netherlands, Norway, Sweden and the United
Kingdom, 15 April 2005

Report of the Marine Environment Protection
Committee on Its Fifty-Third Session, 25 July
2005

Prevention of Air Pollution from Ships Available
Information, Submitted by the FEuropean
Commission, 3 May 2007

Prevention of Air Pollution from Ships, Review of
MARPOL Annex VI and the NO, Technical Code
Establishment of an informal Cross
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MEPC 57/4

MEPC 57/4/15

MEPC 57/4/20

MEPC 57/21

MEPC 65/22

MEPC 68/3/2

MEPC 69/5/7
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Government/Industry Scientific Group of Experts,
Note by the Secretary-General, 31 May 2007

Review of MARPOL Annex VI and the NOy
Technical Code, Report on the Outcome of the
Informal Cross Government/industry Scientific
Group of Experts Established to Evaluate the
Effects of the Different Fuel Options Proposed
Under the Revision of MARPOL Annex VI, Note
by the Secretariat, 20 December 2007

Prevention of Air Pollution from Ships, Avoided
Global Premature Mortality Resulting from
Reduction of Sulphur in Marine Fuel, Submitted
by the Friends of the Earth International (FOEI),
25 January 2008

Prevention of Air Pollution from Ships, A Need to
Further Address SO, Emissions from Shipping,
Submitted by Denmark, Estonia, Finland,
Germany, Latvia, Lithuania, Poland, the Russian
Federation and Sweden, 25 January 2008

Report of the Marine Environment Protection
Committee on Its Fifty-Seventh Session, 7 April
2008

Report of the Marine Environment Protection
Committee on Its Sixty-Fifth Session, 24 May
2013

Air Pollution and Energy Efficiency, Sulphur
monitoring for 2014, Note by the Secretariat, 9
February 2015

Air Pollution and Energy Efficiency, Sulphur
monitoring for 2015, Note by the Secretariat, 4
February 2016



MEPC 70/INF.34

Air Pollution and Energy Efficiency Study on
effects of the entry into force of the global 0.5%
fuel oil sulphur content limit on human health,
Submitted by Finland, 19 August 2016

F.6 Circular Letters

MEPC Circulars

MEPC.1/Circ.508

MEPC.1/Circ.729

MEPC.1/Circ.768

MEPC.1/Circ.789

MEPC.1/Circ.798

MEPC.1/Circ.799

MEPC.1/Circ.826

MEPC.1/Circ.831

Bunker Delivery Note and Fuel Oil Sampling, 9
May 2006

Application of Regulation 4 of MARPOL Annex
VI, Communication received from  the
Administration of Denmark, 5 July 2010

Application of Regulation 4 of MARPOL Annex
VI, Communication received from  the
Administration of Denmark, 14 September 2011

Application of Regulation 4 of MARPOL Annex
VI, Communication received from  the
Administration of the Bahamas, 7 September 2012

Application of Regulation 4 of MARPOL Annex
VI, Communication received from  the

Administration of the Bahamas, 27 November
2012

Application of Regulation 4 of MARPOL Annex
VI, Communication received from  the
Administration of Malta, 13 December 2012

Application of Regulation 4 of MARPOL Annex
VI, Communication received from  the
Administration of the Republic of the Marshall
Islands, 24 October 2013

Application of Regulation 4 of MARPOL Annex
VI, Communication received from  the
Administration of Norway, 30 January 2014
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MEPC.1/Circ.832

MEPC.1/Circ.835

MEPC.1/Circ.836

MSC Circulars
MSC.1/Circ.1455

LEG Circulars
LEG/MISC.8

Other

Application of Regulation 4 of MARPOL Annex
VI, Communication received from  the
Administration of Norway, 18 February 2014

Application of Regulation 4 of MARPOL Annex
VI, Communication received from  the
Administration of Norway, 24 April 2014

Application of Regulation 4 of MARPOL Annex
VI, Communication received from the Government
of the United Kingdom, 10 June 2014

Guidelines for the Approval of Alternatives and
Equivalents as Provided for in Various IMO
Instruments, 24 June 2013

Implications of the United Nations Convention on
the Law of the Sea for the International Maritime
Organization, 30 January 2014

IMO (1998) Focus on IMO, MARPOL - 25 years, October 1998
IMO Briefing 47, 10 October (2008)
IMO Briefing 48, 13 October (2008)
IMO Briefing 27, 28 October (2016)

World Maritime Day (2007) IMO’s response to current environmental
challenges; Background paper 2007
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G. NATIONAL LEGAL ACTS AND PREPARATORY
WORKS

G.1 National Legal Acts - Sweden

NFS 2002:26
Naturvardsverkets foreskrifter om utslapp till luft av svaveldioxid,
kvdveoxider och stoft fran forbranningsanlaggningar med en
installerad tillford effekt pa 50 MW eller mer

NFS 2016:9
Naturvardsverkets foreskrifter om kontroll av luftkvalitet

SFS 1874:68
Halsovardsstadga

SFS 1968:551
Lag (1968:551) om begrénsning av svavelhalten i eldningsolja

SFS 1969:387
Miljéskyddslag

SFS 1970:621
Kungorelse (1970:621) om begrinsning av svavelhalten i
eldningsolja

SFS 1980:424
Lag (1980:424) om atgidrder mot fororening fran fartyg

SFS 1980:789
Forordning (1980:789) om atgarder mot fororening fran fartyg

SFS 1983:463
Lag (1983:463) om andring i lagen (1980:424) om é&tgédrder mot
vattenfororening fran fartyg

SFS 1996:527
Lag om édndring i1 lagen (1980:424) om atgdrder mot
vattenfororening fran fartyg

SFS 1996:528

Forordning (1996:528) om dndring i forordningen (1980:789) om
atgirder mot vattenfororening fran fartyg
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SFS 1998:808
Miljobalk

SFS 1998:897
Forordning (1998:897) om miljokvalitetsnormer

SFS 1998:946
Forordning (1998:946) om svavelhaltigt bransle

SFS 1998:1707
Lag om atgéarder mot buller och avgaser fran mobila maskiner

SFS 2000:372
Forordning (2000:372) om &ndring i forordningen (1998:946) om
svavelhaltigt brénsle

SFS 2001:1080
Lag (2001:1080) om motorfordons avgasrening och motorbranslen

SFS 2003:65
Forordning om nationella utsldappstak for luftféroreningar

SFS 2010:477
Luftkvalitetsforordning

SFS 2011:318
Avgasreningslag

SFS 2011:319
Drivmedelslag

SFS 2011:345
Avgasreningsforordning

SFS 2011:346
Drivmedelsférordning

SFS 2012:907
Lag om dndring i miljobalken

SFS 2013:250
Industriutslappsforordning (2013:250)

SFS 2013:251
Miljoprovningsforordning (2013:251)
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SFS 2013:252
Forordning (2013:252) om stora forbranningsanlaggningar

SFS 2013:253
Forordning (2013:253) om forbranning av avfall

SFS 2014:509
Svavelforordning (2014:509)

SJOFS 1985:19
Sjofartsverkets kungorelse om atgidrder mot vattenfororening fran
fartyg

SJOFS 2005:8
Sjofartsverkets foreskrifter och allmidnna rdd om atgdrder mot
fororening fran fartyg

SNFS 1993:14
Kungorelse med foreskrifter om utslapp till luft fran anldggningar
for forbranning av kommunalt avfall som beviljats tillstdnd enligt
miljoskyddslagen (1969:387) efter den 1 januari 1994 och
anldggningar med nominell kapacitet lika med eller stérre dn 6 ton
per timme som beviljats tillstdnd enligt samma lag fore den 1
januari 1994

TSFS 2010:96
Transportstyrelsens foreskrifter och allménna rad om atgéarder mot
fororening fran fartyg

TSFES 2016:128
Foreskrifter om &ndring i Transportstyrelsens foreskrifter och
allmidnna rad (TSFS 2010:96) om atgirder mot fororening fran
fartyg

G.2 Preparatory Works - Sweden

Bet. 1995/96:UU17
Utrikesutskottets betdnkande 1995/96:UU17 — Havsrittskonven-
tion och tillampningsavtalet

Fm 2013:1
Forordningsmotiv Industriutslappsforordning
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Léansstyrelsen Vistra Gotalands 1dn Beslut 2008-03-17
Revision av miljomalen for Vastra Gotalands 1dn, Beslut 2008-03-
17, Diarienummer: 501-031794-2007

Prop. 1968:122
Kungl. Maj:ts proposition till riksdagen angdende begransning av
svavelhalten i eldningsolja

Prop. 1969:28
Forslag till miljoskyddslag

Prop. 1979/80:167
Regeringens  proposition 1979/80:167 om  atgdrder mot
vattenfororening fran fartyg

Prop. 1995/96:140
Regeringens proposition 1995/96:140 Sveriges ratifikation av
Forenta havsrittskonventionen av den 10 december 1982 och

avtalet av den 28 juli 1994 om tillimpningen av konventionens del
XI

Prop. 1997/98:45
Regeringens proposition 1997/98:45 Miljobalk

Prop. 2000/01:139
Regeringens proposition 2000/01:139 Atgirder mot férorening
fran fartyg

Prop. 2009/10:155
Regeringens proposition 2009/10:155 Svenska miljomal — for ett
effektivare miljoarbete, 2010

SOU 1966:65
Luftférorening, buller och andra immissioner

G.3 National Legal Acts — United States of America

Oil Pollution Act, 1990, Pub. L. No. 101-380, 104 Stat. 484
(1990), § 4115 (codified at 46 U.S.C § 3703a)
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H. OTHER DOCUMENTS

AirClim et al. (2011) — AirClim, Seas At Risk, Bellona Foundation,
North Sea Foundation, Transport & Environment, European
Environmental Bureau — Air pollution from ships

Acid News No. 2 (2005)
Acid News No. 4 (2009)
Acid News No. 2 (2012)
Acid News No. 4 (2016)

Seas At Risk (2008) - Seas At Risk, Bellona Foundation, North Sea
Foundation, European Environmental Bureau, Swedish NGO
Secretariat on Acid Rain, European Federation for Transport and
Environment — Air pollution from ships

Sust. Shipping 12 February (2010), UK study: Sulphur limits could
cost nearly $5 billion, Sustainable Shipping, Bunkerworld 2010

Sust. Shipping 31 March (2010), Baltic ports say ECA regulations are
'unacceptable’, Sustainable Shipping, Bunkerworld 2010

Sust. Shipping 21 April (2010), Lower sulphur limit expected to cause
market disruption, volatility, Sustainable Shipping, Bunkerworld 2010

Sust. Shipping 18 May (2010), WWL sees expensive future,
Sustainable Shipping, Bunkerworld 2010

Sust. Shipping 19 May (2010), European businesses unite to attack
ECA regulations, Sustainable Shipping, Bunkerworld 2010

Sust. Shipping 22 November (2010), Industry still in shock about
'surprise' ECA sulphur limit, Sustainable Shipping, Bunkerworld 2010

Sust. Shipping 26 November (2010), 2020 global 0.50% sulphur cap
'impossible’, Sustainable Shipping, Bunkerworld 2010

Sust. Shipping 28 November (2011), Interferry: 2015 sulphur limit is
'mission impossible', Sustainable Shipping, Bunkerworld 2011

Sust. Shipping 11 August (2014), Cutting fuel costs crucial in the
search for profitability, Sustainable Shipping, Bunkerworld 2014
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1. ONLINE SOURCES
(All Web Pages Last Accessed 1 April 2017)

AirClim — Air Pollution & Climate Secretariat:
<www.airclim.org>

Air homepage of the European Commission’s Directorate-General for
the Environment:
<http://ec.europa.eu/environment/air/index en.htm>

Air legislation listing of the European Commission’s Directorate-
General for the Environment:
<http://ec.europa.eu/environment/air/legis.htm>

American society for cybernetics:
<http://www.asc-cybernetics.org/foundations/definitions.htm>

Bunkerworld:
<www.bunkerworld.com>

Clean Shipping Coalition:
<www.cleanshipping.org>

The EMEP grid:
<http://www.emep.int/grid/>.

The European Monitoring and Evaluation Programme (EMEP):
<www.emep.int>

EU Coastal and Marine Policy — Introduction:
<http://ec.europa.eu/environment/marine/eu-coast-and-marine-
policy/index_en.htm>.

European Commission - Directives and regulations on motor vehicles,

their trailers, systems and components:
<https://ec.europa.cu/growth/sectors/automotive/legislation/motor-
vehicles-trailers_en>

The EU Integrated Maritime Policy:
<http://ec.europa.eu/maritimeaffairs/policy/index en.htm>

EUR-Lex:
<http://eur-lex.europa.eu/homepage.html>
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EUR-Lex - Transport and the environment:
<http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:1281
65>

EU’s programme for ’Better Regulation’:
<http://ec.europa.cu/smart-regulation/index_en.htm>

EU’s reduction of national emissions of atmospheric pollutants —
Introduction:
<http://ec.europa.eu/environment/air/pollutants/ceilings.htm>

GAINS - Greenhouse Gas and Air Pollution Interactions and
Synergies — Model description:
<http://www.iiasa.ac.at/rains/gains/model%20description.htmI>

HELCOM - About:
<http://www.helcom.fi/about-us>

HELCOM - Exhaust gas emissions:
<http://www.helcom.fi/action-areas/shipping/airborne-emissions>

HELCOM — Recommendations:
<http://www.helcom.fi/helcom-at-work/recommendations/>

The Implementation Committee under the Convention on Long-range

Transboundary Air Pollution:
<http://www.unece.org/environmental-policy/conventions/envlrtap
welcome/convention-bodies/implementation-committee.html>

International Maritime Organization:
<www.imo.org>

International Maritime Organization - Fuel oil availability and quality
— Regulation 18:
<http://www.imo.org/OurW ork/Environment/PollutionPrevention/
AirPollution/Pages/Fuel-oil-quality-%E2%80%93-Regulation-
18.aspx>

ISO 8217 fuel specifications:
<https://www.iso.org/standard/64247 html>
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Law & Policy:
<http://onlinelibrary.wiley.com/journal/10.1111/%28ISSN%29146
7-9930>

Lighthouse — Swedish Maritime Competence Centre:
<www.lighthouse.nu>

Protocols to the 1979 Convention on Long-Range Transboundary Air
Pollution:
<http://www.unece.org/env/Irtap/status/Irtap _s.html>

RAINS and its Role in Negotiations (Summer 1998):
<http://www.iiasa.ac.at/Admin/INF/OPT/Summer98/negotiations.
htm>

RAINS-Europe Homepage, RAINS 7 Archive (September 2002):
<http://www.iiasa.ac.at/~rains/index-old.html?sb=32>

Ratification requirements for the the Revised 2012 Protocol to Abate
Acidification, Eutrophication and Ground-level Ozone:
<http://www.unece.org/env/Irtap/multi_h1.html>

Regulation & Governance:
<http://onlinelibrary.wiley.com/journal/10.1111/%28ISSN%29174
8-5991>

The Regulatory Policy Program offered at Harvard Kennedy School:
<http://www.hks.harvard.edu/centers/mrcbg/programs/rpp/about>

The research projects surrounding regulation and governance offered
at the Centre for Socio-Legal Studies, University of Oxford:
<http://www.csls.ox.ac.uk/regulation.php>

The regulatory studies specialization offered at Monash University,

Faculty of Law:
<http://www.law.monash.edu.au/future-students/postgraduate/post
graduate-specialisations/regulatory-studies.html>

Review of the EU Air policy:
<http://ec.europa.eu/environment/air/review_air_policy.htm>

Ship & Bunker (2015): What Will Marine Fuel Prices Be Over The
Next 5 Years?, Ship & Bunker News Team, 28th August 2015:
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<http://fathom-ctech.com/news-item/what-will-marine-fuel-prices-
be-over-the-next-5-years/28-08-2015/1428/>

Sweden’s Environmental Quality Objectives — Clean air:
<http://www.miljomal.se/Miljomalen/Alla-indikatorer/Indikatorsid
a/Fordjupning/?iid=125&pl=1&t=Land&|=SE>

Sweden’s Environmental Quality Objectives — Natural acidification
only:
<http://www.miljomal.se/Miljomalen/Alla-
indikatorer/Indikatorsida/Fordjupning/?iid=126&pl=1&t=Land&Il=
SE>

Sweden’s Environmental Quality Objectives — Zero eutrophication:
<http://www.miljomal.se/Miljomalen/Alla-indikatorer/Indikatorsid
a/Fordjupning/?iid=91&pl=1&t=Land&|=SE>

Task Force on Integrated Assessment Modelling:
<http://www.unece.org/env/Irtap/TaskForce/tfiam/welcome.html>

The Theory and Practice of Legislation:
<http://www.hartjournals.co.uk/tpl/>

UNEP Regional Seas homepage:
<http://web.unep.org/regionalseas/>

The United Nations Economic Commission for Europe (UNECE) —
Mission statement:
<http://www.unece.org/mission.html>

United Nations Treaty Collection - list of participants to the 1979

Convention on Long-Range Transboundary Air Pollution:
<https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY &mt
dsg no=XXVII-1&chapter=27&clang=_en>

World Ports Climate Initiative (2016) — LNG fuelled vessels:
<http://www.Ingbunkering.org/Ing/vessels/existing-fleet-
orderbooks>
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J. OTHER MEDIA
Bargeld (2014)
Blixa Bargeld (Lyrics), How Did I Die?, Lament, Mute Records 2014
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