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ABSTRACT

The main area of research in this thesis is valuation of graffiti and street art, and the application of
conservation theories on murals grounded in the graffiti culture. The conflict between traditional
conservation principles and the ephemerality of graffiti as a potential significant value is an essential
part of this research, that strives to identify the factors and values related to these artworks.
Contemporary conservation principles of minimum intervention, reversibility and authenticity in
relation to ephemeral works are discussed. Another topic researched is the complexity of fluorescent
paint, and the conservation challenges associated with this type of material. The graffiti mural
“RUM” by Carolina Falkholt, located in Visby, is used as case study and two different valuation
frameworks are applied on the work to thoroughly analyse and define the values. By analysing some
of the codes of ethics and practical guidelines produced by professional conservation organisations in
relation to the case study the conclusion is that the most difficult thing it is to preserve original
material and other intangible aspects, as these in many cases involve conflicting measures. The codes
of ethics and the practical guidelines, can be seen as a guidance and as something all professionals in
the preservation field should relate to, but applying these to graffiti is, as shown, complicated in
practice.
As the case study is critically degraded: the paint layer is flaking and the colour is severely faded,
three different conservation treatment approaches are suggested based on the result of the
valuations performed and in relation to conservation principles.
The three main conclusions that can be drawn from this study are:
-Traditional conservation theory needs to be challenged to successfully preserve graffiti and street
art.
-Valuation frameworks are effective when defining values and aspects of authenticity concerning
artworks of this type.
-The inherent ephemerality of the material often used in graffiti and street art, makes the
conservation of these works a significant technical challenge, and in some cases interventive
conservation may not be possible.
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Introduction
The island of Gotland, placed in the Baltic Sea, might be known to many for its medieval
heritage in the shape of the Hansa town of Visby with its city wall and medieval churches.
But Gotland consists of more cultural heritage than that which gave the city its award as a
UNESCO World Heritage Site. There have been initiatives in developing and safeguarding the
contemporary art scene. In relation to the subject of this study, the now inactive webpage
visbygraffiti.se, shows that there is an interest in documenting and spreading knowledge
about graffiti and street art on the island of Gotland. The last post on the page is dated 2019
so the activity level has to be seen as low at the moment (Visby Graffiti, n.d.). Due to the
unfortunate closing of the Gotland art museum in 2019 any larger exhibitions or workshops
have not been able to be performed but before the closing the museum arranged activities
in the field of contemporary art. One of these was the exhibition “Spiritual styling” that took
place in the autumn 2013. The exhibition showcased the work of five contemporary artists
working in different fields and with different materials and media. It showed videoart,
installations and paintings.
One of the artists involved was Carolina Falkholt, a graffiti artist who among other things is
known for her colourful art that sometimes depicts the female genitalia.
Falkholt made two pieces for the exhibition: “RUM” which is placed on a wall in the
courtyard of the art museum and “Ringmuskel” which is located in the north of Visby on a
facility that unfortunately is not reachable without permission because of a high fence. Both
artworks are large scale, made with spray paint in strong colours with details in black. As
“RUM” is located in one of the main streaks of Visby the piece is easily accessible, visible and
a part of the street view. Therefore, the focus of this thesis will be on “RUM”.
As a citizen of Visby, I often pass the courtyard with the artwork and due to my work as a
conservator I am used to looking at artwork with the eyes of a professional, judging the
condition of an artwork before I see the motif. The condition of “RUM” has therefore not
passed me by and the last 9 years have not gone by unnoticeable in terms of degradation of
the paint. A remarkable change in the colours has occurred, the former strong yellow,
orange and red are now almost entirely gone and the piece is perceived as green and blue.
Large flakes of paint are being lost in a remarkable pattern that follows the black outlines
that have been applied on top of the first layers of paint.
When speaking to colleagues and reading about the preservation of contemporary murals,
to form an idea of how a conservation plan could be designed, it soon became clear that it
was not as easy as I thought at first glance. Preserving a contemporary work by a living artist
who also has her roots in graffiti soon proved to be a different approach than I was used to.
As this type of art, to my knowledge, has never been conserved on Gotland, I realized that
this was a field that needed to be explored. The need for research is therefore extensive and
urgent.
This study will discuss contemporary art with a focus on graffiti and murals on street art, and
what characteristics make this art form different from other art forms in terms of
conservation.
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Disposition
The main focus in this thesis is on the valuation of graffiti and street art, and the application
of conservation theories on murals grounded in the graffiti culture. The conflict between
traditional conservation principles and the ephemerality of graffiti as a potential significant
value is an essential part of this research.
The first section of the thesis provides a background to graffiti and street art culture. The
purpose is to provide information about typical characteristics both in terms of appearance
and community, and to help readers more easily understand the essentials of the artform. A
discussion about valuation is also introduced in this section.
The second section concerns colours and paints, and focuses on fluorescent paint; the most
prominent material employed in the production of the case study. A main area of focus in
the second section is the degradation issues for fluorescent paint and the problems that
occur when planning a conservation treatment of artwork containing fluorescent paint. The
authors of publications concerning conservation of artworks containing fluorescent paint
point out the importance of understanding the material before proceeding with a
conservation proposal. They note that knowledge concerning these pigments is limited, and
that all new research will be of benefit to those managing and caring for such
artworks(Bechthold, 2011, p. 153; Beckett et al., 2019, p. 236; Hinde et al., 2013, p. 97;
Sobeck et al., 2021, p. 17; Winter, 2010, p. 12). The material aspect of “RUM” are therefore a
central component of the thesis, with particular interest in the colourants and their
degradation.
The third and final part of the study consists of a presentation and analysis of the case study
“RUM” by Carolina Falkholt. This part of the thesis investigates the material aspects of the
work, and explores how one can identify the significance and range of values embedded in
the work. This part connects the case study to the previous parts concerning graffiti and
street art culture and degradation of fluorescent paint by both concentrating on the
theoretical perspective of conservation principles and valuation, and on the specifics of the
material composition.
Aim and objective
The aim of this study is to contribute to research on the conservation and preservation of
contemporary graffiti and street art paintings, by researching the area of conservation
principles in relation to graffiti and street art. The research seeks to answer the questions of
whether the accepted principles of conservation treatment are fully applicable to this type
of art, partly due to the graffiti and the ephemeral nature of street art. The thesis also aims
to study the formulation and preservation of fluorescent paints and how preservation
methods can be adapted to the presence of fluorescent paints. This component of the
research aims to better understand and prepare for how conservators can work and be an
essential part of the conservation planning process for graffiti and street art paintings.
The objectives of the study are to:
-understand the contemporary conservation principles of minimum intervention,
reversibility and authenticity in relation to ephemeral works.
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-identify the factors and values related to these artworks.
-understand the complexity of fluorescent paint, and the conservation challenges associated
with this type of material.
Research questions
The main questions in this paper are:
- Can traditional conservation principles and conservation ethics be applied to the
conservation of graffiti and street art murals?
-What are the conservation challenges regarding degraded fluorescent paint?
In order to be able to answer the first question, which concerns the execution of the
treatment itself, one must first propose a range of treatment options. In order to propose
treatments, the values inherent in works of this nature must be defined so that one can
understand how the values can be preserved. This raises questions about significance and
authenticity, and how to define a graffiti or street artwork from a value perspective. A
supplementary question is therefore:
- How successful are valuation frameworks in relation to graffiti and street art?
Method
This thesis has been conducted with a mixed method approach based on literature review,
interviews and case study. The research is mainly quantitative with explorative research
questions.
The explorative aspects of the work attempt to gather new knowledge in the field without a
predetermined hypothesis. There is a deductive side to the first research question
Concerning the case study however, the approach was somewhat different, with an even
more deductive attempt.
The case study is a single case and was chosen due to both the style of the painting and, the
artist, and because of its location in the historical environment. There are not many similar
cases in the geographical area, which makes the selection limited. The second painting by
the same artist is not available in the same way as the case study, which limits access. The
case study is used as empirical material and as primary source. A deductive approach is used
to test the principles and the frameworks that are selected. A deductive method aims to
relate theory to research, which was the purpose of the analysis of the case study (David &
Sutton, 2016, p. 23).
Samples collected from the case study were analysed using microscopy with the aim to
visualise the degradation of the work more clearly. The sampling procedure followed
instructions stated in the Swedish standard for sampling from materials of cultural property
(Swedish standard institute, 2012).
Prior to microscope analysis, samples where embedded in Technovit 2000 LC from Kulzer.
The samples were first placed in a small amount of the resin to be correctly fitted in the
mould, and were then exposed to UV-light for 5 minutes to harden the resin. The mould was
then filled up and exposed to UV-light for another 10 min and then topped and exposed for
another 5 minutes. The samples were then placed in the oven at 40°C over night. A final wet
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polishing of the samples was made with abrasive paper with particle size 220, 320, 500,
1200, 2400 and last 3200.
SEM samples were coated with 6nm gold in a Quorum Q150R ES sputter coating device. The
result from this analysis is not included in this thesis. For more detailed information about
the sampling see appendix 1 and for the microscopy analysis see appendix 2.
The literature review was conducted using both search words in the university library
database and by reviewing reference work within relevant publications. Relevant contextual
literature and publications in a few areas were identified, and graffiti and street art were
considered from a social and ethnographical viewpoint as a ground stone for the
background. Conservation of contemporary murals was identified as a more effective search
term then conservation of graffiti and street. The term conservation was more effective than
the terms preservation and restoration in combination with graffiti, street art and
contemporary murals. To search for information about fluorescent paint the method to
consult the references of articles of relevance was most successful. The texts were based on
primary and secondary sources and often a combination. For example, McDonald(2004) has
invested a great deal of time gathering empirical data through interviews with individuals
writing graffiti to understand their community and variety of reasons that they perform it. A
few more recent publications on graffiti and street art used in this thesis, cite McDonalds
research in their own work, see for example Merrill (2015)and Ross(2016). The articles on
fluorescent paint were mainly based on research conducted on an experimental basis, with
the background and comparative elements based on secondary sources(David & Sutton,
2016, p. 178).
Two interviews were performed for the study, one with the owner of the case study, namely
the curator at the Gotland Art Museum, and another with the artist of the case study work.
The interview held with the person at the Art Museum had an impartial approach where the
aim was to get information about the production of the art work and thoughts about
preservation and responsibility. The interview with the artist was more interpretative in its
nature with the purpose to understand the artist and how she, herself values her art and
what factors are the most important to her, and also how she would feel about an potential
conservation process. Both interviews employed inductive approaches with semi-structured
questions formats(Hallin & Helin, 2018).
Theoretical framework
This study is written from the perspective of tangible and intangible values grounded in
contemporary conservation theory. Laurajane Smith states “…the work starts from the
premise that all heritage is intangible”(Smith, 2010), and with the oppositional term material
fetishism (2005, p. 90), as there is a concern that the material aspects of a work can assigned
higher value than qualities not directly visible to the eye. The risk of putting too much focus
on the physical material can lead to what Salvador Muñoz Viñas would call material
fetishism with the risk of seeing authenticity and the object´s true nature as equal. Intangible
and tangible values are opposites in nature, and sometimes in conflict, but just as often they
reinforce each other and help to crystallize the values that are considered worthy of
preservation.
Definitions of frequently used terms are explained as followed:
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The Swedish term kulturhistorisk is well established in the cultural heritage field and also in
Swedish law where the term is used as a value-bearing aspect for protection of heritage. The
term does not have an English equivalent but is translated into cultural and historical in the
translation of the law “Historic Environment Act (1988:950)”(2019). The definition of the
word in Swedish “refers to the possibilities material and intangible phenomena can provide
in terms of acquiring and imparting knowledge about and understanding of different events
and contexts - and thereby people's living conditions at different times, including the
conditions prevailing today”1(Génetay & Lindberg, 2014, p. 12). To compare with a wellknown English word the term heritage value could be suitable, and is interpreted by the
heritage authority Historical England as an “…aspect of the worth or importance attached by
people to qualities of places, categorised as aesthetic, evidential, communal or historical
value”(2008). In this paper, the term cultural and historical is used.
Preservation as explained by Barbara Appelbaum is an umbrella term that includes many
perspectives in the care of objects, and incorporates both interventive conservation and
collection management (2018, p. 2). In this text it is used likewise, and the term
preservation, is interpreted as the wider concept of safeguarding objects and artworks, not
only by conservators but by all who care for the long-lived survival of these paintings.
The term conservation, when used in this thesis, relates to the actions carried out both for
preventive purposes but also actively, as interventive conservation treatments. According to
Appelbaum, the term conservation can also be used as a broader concept in the
conservation community, functioning as an umbrella term for everything connected to the
preservation of heritage. This is not agreed upon in this text, because in Swedish the word
“konservering” has a narrower meaning referring more to the objects´ material
characteristics than to the wider concept of preservation described above. When the term
conservation is used in this text it refers to both remedial and preventive conservation
consistent with the Swedish standard SS-EN 15898:2011(Swedish standard institute, 2019, p.
9)
When the word conservator is mentioned, it refers to a person with aspecialised training and
education in the planning and the execution of both preventive and remedial conservation.
Summary of current research
As this work started off at a vastly explorative starting point, a wide range of books, articles
and documents have been browsed to define the subject and to locate appropriate and
useful material. Some of the texts, far from everything used, are presented below.
The ethnological and social aspect of graffiti and street art is a well-studied field with many
relevant books for this study. Graffiti and Street art- Reading, writing and representing the
city by Avramis and Tsilimpounidi, Graffiti and street art by Wacławek and The graffiti
subculture: youth, masculinity, and identity in London and New York by McDonald is the
most frequently cited in this thesis. The publications assist both with basic information about
the graffiti community, and with information that is of great importance when evaluation is
performed, in order to identify the significance of a work, knowledge of the topic is required.
1

Translated from Swedish to English by the author.
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Conservation of graffiti and street art specifically, is not a large field of research, but
literature on the conservation of contemporary mural paintings is more extensive. Examples
of publications useful for this study includes Conservation issues of modern and
contemporary murals by Sánches Pons et. al and the work by Leslie Rainer at Getty
Conservation Institute. The article Street art conservation: beyond mural restoration by
Carlotta Santabárbara is one example of an article that has a similar aim to this study and
has defined some interesting conclusions.
The work by Samuel Merrill has been useful for its questioning of the protection of urban
graffiti and what happens when heritage experts get involved in the preservation of art work
of this type. Two articles by Merrill raise thoughts and reflections on the right of subcultures
to their own expressions and what happens to this kind of art if it is protected. The topics do
not fall directly within the scope of the thesis but work well as inspiration for a creative
discussion, especially in relation to valuation of graffiti art works.
On the topic of fluorescent paint and pigments there are a few articles and publications that
relate well to the topic presented in this study. Thesis´s by Winter and Yoshizawa presents
basic information about fluorescent paint and how the degradation process can be
understood. Research conducted by Connors-Rowe et al, Beckett et al, and Sobeck et al
provides technical and analytical information on both the phenomenon of fluorescence as
well as the degradation mechanisms and the problems that can occur when performing
treatments on objects with fluorescent paint. Sobeck, Professor of Chemistry and Associate
Dean for Experiential Education at the College of Wooster in Ohio, USA recently published a
follow-up article on the one quoted in this study: Shedding Light on Daylight Fluorescent
Artists’ Pigments, Part 1: Composition, which further touches on the properties of
fluorescent paint and there will be a third article on the topic.
Salvador Muñoz Viñas´ work Contemporary theory of conservation has been essential for the
section on principles of conservation. Together with the various Codes of Ethics, produced
by professional organisations of the conservation field, the contemporary views on
conservation theory have been identified and analysed. The book Conservation: principles,
dilemmas and uncomfortable truths by Richmond et. al gives further context to the
extensive field of preservation.
This essay strives to position itself in connection with these scattered subjects, namely
graffiti and street art, conservation, valuation and principles, and fluorescent paint. This
means that basic information about several fields has been collected and without going into
detail on a specific topic, a clearer picture of the conditions for the preservation of graffiti
and street art has emerged.
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Graffiti and Street art
The terms graffiti and street art are used to describe an art form that is commonly found in
the urban landscape, and on surfaces ranging from the facades of buildings, to the round
shapes of lampposts, to vehicles such as subway trains and buses. The meaning of both
terms has not been clearly defined within heritage discourse, and therefore require some
explanation based on existing literature.
Both graffiti and street in their original implementation are considered to be illegal activities
and a way of communication of subcultures in an urban context (Avramidis & Tsilimpounidi,
2017, p. 4; Macdonald, 2001, p. 70; Wacławek, 2011, p. 12). The graffiti writer Haze who has
been cited by Ferrell even notes if“(…) it´s not illegal- it´s not graffiti”(cite from workhorse
and PAC, We Own the Night The Art of the Underbelly Project 2012 , Ross, 2016, p. xxxiv).
Signature graffiti/subcultural graffiti
Graffiti is described by Wacławek (2011, p. 14) , as a signature of letters identifying the
person writing it. It can be executed in different ways that are more or less complicated. The
tag consists of a series of monochrome letters and is made in a few seconds. The throw-up
or throwie, is a larger painting, also with the signature as motif, but with more colours, and
often incorporates outline and polychrome filling. The throw- up is also performed quickly
and was developed in New York in the 1970s with the subway trains as canvas, giving the
carriages a characteristic appearance. The most advanced traditional graffiti is the piece
which is a detailed polychrome painting built up on both letters and other motifs, creating
an energetic and artistic signature. The piece is often carefully planned and can be done by
several persons or a whole crew. This style was developed at approximately in the same time
as the throw-ups, and the writers experimented with different styles and designs that led to
what we nowadays associate with graffiti, namely complicated, interwoven and barely
legible letters in strong vivid colours(Wacławek, 2011, p. 19).
According to Macdonald and Merrill (2001; 2015), the term subcultural graffiti is the same
occurrence, and relates to the community performing this kind of graffiti. Central to this
community is existence as a parallel section of society, with its own rules, language and way
of communication.
The purpose of illegal graffiti is to gain respect and fame in the community by tagging your
signature as much as you can, i.e., “bombing”, in as many different places as possible. The
factor of illegality gives some writers a rush and others are attracted of the bare risk- taking
that evolves around the sub culture(Macdonald, 2001, p. 73; Wacławek, 2011, p. 27)
Street art
Street art can be described as a progression from the letter-and signature-based
iconographic style of graffiti, to a more message -bearing form of expression. The purpose of
street artists is not to gain fame and respect by bombing the urban landscape with a mark or
logo of identification, but to make a statement, commonly with a satirical or political
message. The term post-graffiti used by Wacławek, to describe street art, and this usage
implies a progression and distancing from the traditional signature graffiti technique(2011).
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Street artists use a larger variety of media than the traditional spray can and marker pen
employed in graffiti, utilising for example oil and acrylic paint, stickers, stencils and mosaic
tiles (Avramidis & Tsilimpounidi, 2017, p. 4; Wacławek, 2011, p. 30).
Street art can be both legal and illegal, the definition of the word street art, takes no account
of the legal aspects, focusing instead on issues of material and style. The development of
street art began in the early 1990s, and as a backdrop to the metropolitan cityscape, it can
be seen as a unofficial profiling of a city, offering an alternative history to the mainstream
guidebooks and a public glimpse into underground subcultures(Avramidis & Tsilimpounidi,
2017, p. 4).
Into the gallery
One of the obvious reasons for doing legal graffiti and street art is that one does not have to
break the law to perform it. Furthermore, commissioned street art can offer the writer an
income. Legal walls might be used to write or paint on, but working on such walls does not
bring any payment as commissioned work might do. Both street art and graffiti can be
commissioned, but rarely for the reasons mentioned above, i.e., to gain recognition for an
individual writer or a crew as in the case of bombing. One thing does not rule out the other
and to keep up with signature graffiti, working on illegal or on legal walls at the same time as
doing commissioned work is an option for many writers (Macdonald, 2001, p. 89).
The risk of graffiti and street art being financially appreciated is that it becomes the subject
of financial speculation. This can lead to trade in such works, as seen in the case of several
different street art artists such as Banksy and Blu. Works by these artists have been taken
down from walls, taken out of the urban environment and taken into galleries and museums
and sold for large sums of money, without the artist´s consent (Appelbaum, 2018, p. 153;
Merrill, 2021, p. 610)
When art becomes commercialized there is a risk that the work becomes decontextualized.
It can also be claimed that communities are robbed on a part of a part their environmental
aesthetic, and of an art work that was meant to be a part of the urban cityscape. The fact
that a graffiti or street art work, remains in its original location, as a part of the urban
context should be seen as an essential value and an important part of its authenticity
(Santabárbara, 2018, p. 162).
Murals
There are a number of definitions of the term mural2, but in this thesis a mural is defined as
a wall painting that is integrated with the wall, i.e., painted directly upon the surface of the
structure. The material can vary and the motif differentiate widely depending on the
purpose, and can include themes ranging from political to commercial. A mural can be an
advertisement, a declaration or just a decoration. Just as a mural can be expressed as graffiti
or street art, graffiti and street art can take the form of a mural.
The ephemerality of graffiti
This thesis deals with the conservation of commissioned art which does not share the same
challenges as illegal graffiti and street art, a subject thoroughly discussed by Samuel Merrill
2

In the tattoo community a mural is a larger area on the body covered with tattoos, for example on the back.
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(2015). As will be discussed in the forthcoming sections, the conservation street art requires
many different considerations from that of commissioned art, and the question of legality is
an important consideration. As Merrill notes, the question of legality poses questions
concerning the graffiti community´s right to their own heritage, which is typically not
supposed to be accessible to those outside of the subculture. The fact that many of the
commissioned works are made by artists from the subcultural community must be taken
into consideration. The mindset of an artist from the graffiti community in relation to
preservation of artworks may be different to that of heritage “experts”, and often the
fundamental value in the process is in the making or ‘writing’ of the piece. As such, concepts
of longevity and long-term management of the work may not be considered by the artist nor
the commissioner (A. Blomhage, personal communication, 18 February 2022).
Regarding illegal graffiti, the concept of ephemerality is somewhat built-in, and tag bombing
and constant rival contesting activity ensures that paintings or writings do not remain in
place for very long. As much illegal work is made on private and public property, long-term
survival expectations are low, and graffiti remediation and removal are often efficiently
executed by property managers. A key value of graffiti lies in the rush experienced in the
moment, the adrenalin, the risk and the uncertainty of the time available to produce the
work before the authorities are alerted. But this is not the only perspective of ephemerality
that is understood by the graffiti community. The fact that the materials are exposed to
outdoor conditions and will endure weather that will degrade it, is widely understood and
accepted (Ross, 2016, p. xxxiv).
The ephemerality of graffiti and street art is well known and widely mentioned in the
literature (Avramidis & Tsilimpounidi, 2017, pp. 27–38; Merrill, 2015, p. 377; Schacter &
Fekner, 2013, p. 10). Wacławek(2011, pp. 28–29) discusses ephemerality both from the
perspective of earlier mentioned factors such as the everchanging nature due to the
communities constant rewriting, but also mentions that respect the some pieces can earn.
This is often due to the writer´s status in the community, and an experienced and skilled
writer´s work will not be overwritten by someone of lower status as this would be
considered within the community as a very aggressive act. This speaks to some disturbance
in the perspective of temporality, although it is out of respect between kindred spirits, and
typically does not concern the outside world.
The impermanence of murals
The conservation approach to murals varies from traditional conservation treatments due to
their size, the materials with which they are executed, and expectations concerning their
longevity.
The size of a mural is often large, and there are is almost no limitations to how extensive a
piece can be. The size is only limited by that of the wall or the building on which it is painted.
Murals do not have to be of excessive size, and can be perceived as modest in comparison to
the largest oil paintings in museums. The size of the work can be considered a challenge by
conservators (Shank & Norris, 2008, p. 12), particularly if the state of the paint is bad and the
paint has a lot of flaking and is suffering from a comprehensive colour change and bleaching.
Such irreversible damage impacts the interpretation of the art work, and can be a challenge
for a conservator. One example of such damage can be found in the work “To protect and
serve”. The work was painted by Noni Olabisi in Los Angeles from 1995 and has a red
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background symbolic of blood. Extensive fading of the red colour impacted the works
interpretation, prompting a conservation initiative. The artist worked together with
conservators to intesify the red paint, and the plaster and the paint layers were stabilized.
(Rainer, 2003, p. 4). The treatment of faded paint is an ongoing concern for traditionally
trained conservators, and damage of this type is considered permanent. There is no
commonly understood method to chemically return faded paint to its original vibrancy. If the
area of fading is small, a retouch may be applied, but when a large area or entire mural has
shifted in colour, a different approach is required, and a repainting might be the only
alternative. The size of a mural can be seen as a problem but it is not a factor that must
change the proposal, if there are enough resources the size of a painting does not have to be
a problem.
The materials used in murals are diverse, and the large area typically painted require media
with satisfactory coverage. The longevity of murals has very seldom been an issue as
thoughts of preservation or sustainability of materials have historically been considered of
secondary importance (Sánchez Pons et al., 2015, p. 120; Shank & Norris, 2008, p. 12). Some
artists are aware of the short life cycle of the materials that they use and do not expect them
to last. In many cases, the materials employed are expected to last for as little as 20 years
(Rainer, 2003, p. 5). However, there is an awareness among some artists of which materials
are more robust, and which materials are prone to deterioration.
As interviews performed by Paola Iazurlo (Sánchez Pons et al., 2015, pp. 119–132) with a
number of muralist demonstrates, many artists have informed opinions about both the
choice of material used in their work and about how a restoration treatment should be
carried out. The artist, Angelo Pilloni, prior to carrying out a painting, contractually
requested that he should be permitted to return at intervals of a few years to clean the work
and to repair any damage. Fulfilling the resulting contractual agreement, the artist does not
extensively overpaint original surfaces, but retouches areas of loss in the same shade as the
remaining aged paint. The artist Francesco del Casino, believes that either a professional
restoration should be carried out, or the artist should maintain or repaint their own work. If
one does not propose to follow the colour and shape of the original, no attempt should be
made to restore the work. Del Casino notes:”…When the artist intervenes it is one thing; it is
different when others intervene, repainting the damaged parts. It’s restoration or you don’t
do it at all--also because these works are destined to die--or, if you do it, you should think
about it seriously.”(Sánchez Pons et al., 2015, p. 129)
Awareness of fading of colour pigments is also widespread, and two different artists mention
that purple colours appear to degrade less. Knowledge about rapid fading of red paints exists
amongst artists, as does an awareness that earth pigments are more lightfast and less prone
to colour change (Sánchez Pons et al., 2015, pp. 126–131). The rapid fading of the red
colours of outdoor contemporary murals are also mentioned by conservator Leslie Reiner
(2003, p. 6). The chemistry behind the phenomena of pigments fading through photooxidation is discussed in more detail in the section Fluorescent paint.
An understanding of the short lifespan of certain colours exists both among artists that have
never been a part of the subcultural graffiti scene but are working with murals as
commissions, and among artist that belong, or have belonged to the graffiti community.
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Even though many murals are considered ephemeral in nature, many paintings are subjects
of preservation discussions. In order to be able to plan how conservation measures are best
carried out, one must first understand and identify what is to be preserved. This can be done
in conversations with those who are concerned, i.e. the artist, and who are interested in the
mural painting, the stakeholders. To facilitate the work with defining the areas that are of
interest to preserve, one can employ a previously established method or a framework for
valuation. The next section will explore how this can be applied in practice.
Valuation
In order to judge if an object should be preserved, a valuation is required. The values
embedded in an object can be both tangible and intangible. In either case, cultural
stakeholders must decide if an object has heritage value and is worthy of preservation. The
Swedish National Heritage Board has published a valuation platform for heritage objects
with the aim of supporting the work of evaluating and selecting objects for preservation and
facilitating heritage work. The platform is extensive and can be used for both large and small
objects. While it is not specifically made for the objects considered in this study, it serves as
a useful platform for considering which objects have a heritage value.
In a Swedish context the platform can be used in valuing graffiti, because it touches upon
several perspectives relevant for assessing the conservation approach. The main areas for
valuation are the cultural and historical aspect, the aesthetic aspect, the social aspect, and
the ecological and economical aspects (Génetay & Lindberg, 2014, p. 14). The platform is
divided into four steps: description, analysis, planning and decision. The analysis involves the
actual process of evaluation where the different values are identified. The planning
component focuses on condition and threats, and boils down to questions of what is
possible to do and what priorities should be addressed. These two steps are those most
relevant to this paper and will be further explored by looking in more detail at a similar
method described as follows. A development of the platform with a focus on buildingrelated public art was published 2022 by the Swedish National Heritage Board and Public Art
Agency in Sweden (Mellander Backman et al., 2022). This platform focuses on the two first
steps: description and analysis, because these are the steps where the cultural and
historical, and aesthetic value are assessed. It is mentioned in the method that the artist
must be addressed. As some works of art are conceived as ephemeral, preservation may
depend on the artist's purpose with the work, or on the properties of the material.
(Mellander Backman et al., 2022, p. 22) This is not mentioned in direct connection to the
valuation, but in relation to planning the maintenance.
The first of the valuation frameworks described above, the platform developed by the
National Heritage Board, presents opportunities for a broad application to any type of
cultural heritage project, from a whole township to a small piece of art. While it can be a
challenge to interpret and apply the framework to specific objects, and some headings may
not be relevant, in the absence of more appropriate valuation systems this platform should
be considered. The 2022 method developed for public art valuation is more specific but lacks
the planning component crucial in the conservation of graffiti and street art. This is a
significant drawback, as the materiality of a heritage object is often an important factor in
the decision-making process. The method developed for public art (henceforth mentioned
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framework for public art) will be further discussed in relation to the case study described in
the following chapter.
Another valuation system that could be considered relevant for this study is the valuation
system by Danish conservator Isabelle Brajer, intended for the value assessment of
contemporary outdoor murals. This method places focuses on the desired outcome of a
conservation process, and considers a range of values to serve as a guide in the process. The
framework is loosely based on Alois Reigl´s valuation approach from 1903, “The Modern Cult
of Monuments: Its Character and Origin”, but Brajer mentions that Riegl´s value system is
not accurate when applied to contemporary art because of the heritage perspective and the
historical value assumed for older objects (Sánchez Pons et al., 2015, p. 40). Some of the
terms dictated by Reigl have been used in Brajer´s system: age-value, newness-value and
use-value, and historical value are all discussed.
The age-value and newness-value stand in opposition: the former respecting signs of
ageing, and the latter striving to keep an untouched, perfectly complete and undamaged
surface without any sign of deterioration or degradation. In practical conservation terms,
respecting the age-value would require the conservator to do nothing, to leave the painting
to its fate, exposed and approachable for vandalism, weather and any factors of
degradation. Approval of the newness- value could in contrast lead to a total repainting of
the artwork.
One example of use-value as outlined by Brajer, may be that the painting is message-bearing
with a political, collective or democratic content. The use-value can also reflect the object as
a tourist attraction or as propaganda or advertisement. If one considers historical value as
based on placing the object in a culturally significant historical time period, the historical
values in contemporary murals, are not always present or evident. According to Brajer,
assigning historical value is easier with older objects, especially buildings, as architecture
often reflects the historical period in which it was built, and a treatment on a building can
seek to return it to this period´s expression. If this is directly applied to contemporary
murals, it would correspond to the newness-value, and Brajer therefore suggest that
historical value should be linked to the authenticity of the material. One can discuss though,
when a historical value can be considered to emerge, how old a mural must be to be valued
as a symbol of a culturally significant historical time.
Brajer also adds two more categories of value to the mentioned age-, newness- and usevalue: relative creative value and specific artistic value. Relative creative value is linked to
the aesthetic expression of art, in relation to how society identifies the genre, i.e. how the
art form itself is valued, not a specific work of art per se. The value can be discussed,
according to Brajer, from the legal perspective, due to the fact that graffiti and street art are
grounded in the concept of vandalism, and some people might even think this type of art
should not be encouraged. The fact that almost every large city around the world can offer
tours to see both their legal and illegal artworks, suggests an emerging perspective on this
value (2015, p. 51). Artistic value is more intimately linked to a specific artwork, and its
relevance to contemporary art or to the artists larger body of work. To make these kinds of
valuations, especially the latter, requires specialist knowledge about graffiti and the street
art community, and more broadly about art history (Sánchez Pons et al., 2015, p. 52).
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The case study handled in this study is valued using both the framework for public art and
the framework by Brajer in the section Valuation of “RUM”. Primary, attention will be given
to the material aspect of the case study, before presenting the context and specifics in more
detail. The case study is made with spray paint that is commonly used in graffiti artworks.
The paint is fluorescent which gives the mural certain visible characteristics and also
presents issues concerning the degradation process. The next chapter will explore the nature
of fluorescent paint in more detail.

Fluorescent paint
This chapter explores the complex procedure of preservation of fluorescent paint, and
examines the range of potential options available for conservation treatments. While the
chapter touches on some of the chemical and physical mechanisms that contribute to the
‘day glo’ colours employed in the case study work, detailed scientific analysis of these
mechanisms is beyond the scope of this thesis. Rather than focusing on the detail of
fluorescence phenomena, the chapter takes a pragmatic conservation perspective that
questions how degradation of paints of this type should be addressed. The fact that fading of
the fluorescent colours occurs over a relatively short period, and the process dramatically
changes the appearance of the paint, reinforces the need to understand what is happening,
and to make informed decisions prior to a possible preservation process.

Figure 1 Light spectrum. Illustration: Fulvio314, 2016, CC
by SA 4.0
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Why do we see colour?
To understand the phenomenon of fluorescence, basic knowledge of how and why we
perceive colours is needed. Simply explained, colours can be seen when visible light is
reflected from a surface and detected by our eyes. We see colour because light is refracted
into different wavelengths that are perceived differently depending on the specific
wavelengths of the observed light.
Visual light is a form of electromagnetic radiation in a range of wavelengths, approximately
between 400- 700 nanometres, see Figure 1. When visible electromagnetic radiation
interacts with a surface, some wavelengths are absorbed by the material while others are
reflected. The colour that can be perceived depends to a large extent on the wavelengths of
the radiation that are reflected. If longer wavelengths are reflected colours such as red or
orange can be observed, if shorter wavelengths are reflected, colours such as purple or blue
can be observed. If the reflected wavelengths are in the region around 500-600nm the
colour observed will range from yellow too green.
The reflectance of a particular material can be visualised in a reflectance spectrum in which
the exact range of the reflectance is plotted on a graph, see Figure 2. Illustration of how a
red paint is visualized in a reflectance spectrum. Graph: Beckett et al., 2019, p.239. The
peaks in the spectrum illustrate where reflectance is highest. In a spectrum where no peaks
are present, all of the visible light is absorbed and the surface is perceived as black. If the
graph shows high values over the whole spectrum, all light is reflected and the surface is
recognized as white.

Figure 2. Illustration of how a red paint is visualized in a reflectance spectrum. Graph: Beckett et al., 2019,
p.239

At the subatomic level, colour can be perceived when energy in form of electromagnetic
radiation excites valence electrons in an atom to a higher energy state. Excitation can occur
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when a photon is absorbed by a valence electron, see Figure 3. The energy from the
absorbed photon enables a valence electron to temporarily move to an orbital further away
from the nucleus. The excited state of the atom is unstable and makes it more reactive than
in its corresponding ground configuration. The electron only stays in the excited state for a
short period of time before dropping back to its ground state. As the electron returns to the
ground state, some energy is transformed into heat and some is released as photons. The
combined wavelengths of the energy released from a specific material as photons is
responsible for the colour observed. (Henriksson & Henriksson, 2012, p. 256).
Excitation of atoms, is the common denominator of why we can perceive colour. There are
however, according to Nassau (1983), 15 different causes of why the phenomena of
excitation occurs. One cause is incandescence where the energy is supplied in the form of
heat that gives the atoms the power to excite. Incandescence can be seen in for example fire
flames and lightbulbs with filament. Another cause is gas excitations which is used in neon
lights. The atoms of the gas get excited when exposed to electricity, and when the electrons
fall back to their original orbital, different colours are seen depending of the type of gas.
While individual atoms do not show any colour, when arranged into larger molecules known
as chromophores, the molecules absorb and reflect wavelengths in the visible region of the
electromagnetic spectrum. Molecular configurations known as ‘conjugated systems’ allow
for delocalisation of electrons across a molecule, in turn absorbing and reflecting
electromagnetic energy. The molecule can be perceived as coloured if it has the right
structure of bonds, that is a combination of alternating single and multiple bonds, and is of a
certain size(Ellervik et al., 2014, p. 211).

Figure 3. Atom model visualizing energy absorbsion resulting in a
photon being released. Graphic: Brighterorange, 2007 CC by SA 3.0
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Day light fluorescens
Some substrates have the ability to produce luminescence. Luminescence can be divided
into many different phenomena depending on the cause. This can for example be
chemiluminescence caused by chemical reactions, or photoluminescence caused by
absorption of photons resulting in emission of wavelengths longer
than that of the excitation radiation. (Skoog et al., 2018, p. 361). Photoluminescence
involves both fluorescence and phosphorescence. Some occurrences are of more
importance in relation to fluorescent paint:
• Day light fluorescence can be observed when the surface is intensively coloured in
daylight (not necessarily in direct sunlight), and also are affected in UV light.
• Ultra- violet fluorescence needs black light to be visible and can only be seen in the
dark.
• Phosphorescence relates to the effect that occurs when a substrate seems to glow
even though the light source is removed, typically seen with digits on a watch or
“glow in the dark “- objects (Winter, 2010, p. 2).
When mentioning fluorescence paint in this paper, it is the first category that is referred to,
namely day light fluorescence.
Fluorescent paints have strong vivid colours that appears bright and almost glowing, and
one´s gaze is drawn to the surface. In the 1930s, when colours of this type began to be
produced, this ability was exploited in advertising, in scenography and other contexts where
a sensational effect was desirable. In the following decades fluorescent colours were
employed for other purposes such as military use, fabrics used by traffic workers and for
various kinds of warning signs. In popular culture, the paints have been adapted by artists
and designers in the field of pop art and the use has spread to fashion and contemporary art
(Lindblom, 2012).
Fluorescence phenomena depend on the ability of pigments or dyes to absorb light at one
wavelength and to re-emit light at longer wavelengths. In fluorescent paints and dyes, the
molecule absorbs invisible, higher energy UV radiation, and releases some of this energy as
visible light. The difference between a non-fluorescent dye and a fluorescent one is that the
later combines emitted light, that is, fluorescence, and reflected light, which is the colour
that can be seen in visible light. As explained previously in the section about why we see
colours, non-fluorescent dyes or pigments absorb and reflect light in only the visible part of
the spectrum. Not all of the energy absorbed is reflected, energy that is not reflected is
converted into heat. The ability of the fluorescent pigments to function in such a way leads
to a an intense colour perception (Yoshizawa, 2000, p. 1).
In addition, because many fluorescent paints exist as dyes and pigments suspended in a
transparent medium, some of the light that penetrates the paint layer and is reflected from
the underlying substrate. The surface reflectance then returns through the paint layer,
combining with the fluorescence of the dye and contributing further to the brilliance of the
resulting colour. Any fillers used in the paint must be transparent so as not to disturb this
quality. For a surface that is fluorescent in black light, barium sulphate is superior to titanium
and zinc white, both of which are fluorescent and will interrupt the fluorescence of the
presumed dyes (Yoshizawa, 2000, p. 6) Due to this capacity for reflectance and emittance of
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energy absorbed from outside of the visual spectrum, the reflectance spectrum of
fluorescent dyes, when measured, can show values greater than 100% and sometimes even
more than 200% in specific parts of the spectrum, see Figure 4. Compared to a nonfluorescent pure white colour that will reflect 100% of the light, fluorescent paint both
reflects and emits the fluorescent colour light giving these high values (Connors-Rowe et al.,
2005, p. 77; Winter, 2010, p. 3).

Figure 4. Green fluorescent paint visualized in a reflectance spectrum. The highest peak is 140% because of the
special qualities of fluorescent pigments. Graph: Beckett et al., 2019, p.238

Pigments and dye
To create a fluorescent paint, a dye is needed. The dye is responsible for the colour of the
paint, and in terms of fluorescent paints, its specific properties.
The components that create the colour in fluorescent pigments are mainly organic and are
divided into two classes: crystalline substances and organic resins (Bechthold, 2011, p. 154).
In spray paint, the latter is predominantly used, and this typically consists of a
toluenesulfonamide-melamine-formaldehyde resin matrix type. In order to fluoresce
effectively, the proportion of colourants in the carrier, namely the resin, must be less then
10% depending on the dye used (Streitel, 2009, p. 12). The dye itself in solid or highly
concentrated state, appears dark and dull. This is because the molecules are too compressed
resulting in a quenching effect. Quenching in this context means that neighbouring
molecules prevent the emission of photons from the material, and the molecules reabsorb
their own energy(Ryan, 1972, p. 21).
To produce a pigment with the carrier mentioned above, the components
(toluenesulfonamide, paraformaldehyde and melamine-formaldehyde resin) are heated.
After a while the dye or dyes are added under continuous heating. When cooled the liquid
mixture will solidify at approximately 115 °C and can to be ground into powder to be used as
a pigment. General the particle sizes range between 2,5 – 6 µm(Streitel, 2009, p. 14).
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Research by Colombini and Valageas (Bechthold, 2011), confirm that melamine is the carrier
used in the six fluorescent paints produced by Montana Cans that were tested in the study.
According to the manufacturer, no significant change has taken place in the formulas or the
ingredients of the paint since the making of the case study examined in this thesis
(M. Muth, personal communication, 19 January 2022). With that said, the research by
Colombini and Valageas was published in 2011, and it cannot be guaranteed that no
modifications were made by the manufacturer in the two years before “RUM” was made
late in 2013.
Many fluorescent paints contain multiple dyes that work together to create an intense
colour through the occurrence of energy transfer. This phenomenon occurs when one dye
acts as a donor of energy to another dye that has the roll of acceptor. The first dye (the
donor) absorbs energy and emits it in at a specific wavelength, for example at 510 nm. This
energy is in turn absorbed by the second dye (the acceptor), which causes an increase in
emission at a longer wavelength, for example at 600 nm: an energy transfer has occurred
(Connors-Rowe et al., 2005, pp. 77, 83).
There is also another reason why a combination of dyes are used in the same pigment: the
available dyes have a limited range of colour. Combining different hues is a way to create a
more varied colour scheme (Boscacci et al., 2020, p. 1109).
Degradation process
Fading or bleaching of paints can be explained by photodegradation of both the molecule in
the dye and the polymer in the carrier resin. As UV-light interacts with molecule, the energy
absorbed in the system promotes atoms in the molecule to an excited state. In the excited
state the molecule is temporarily more reactive. Oxidation occurs when atmospheric oxygen
reacts with the molecule in the excited state, breaking the bonds in the dye molecule and
disrupting the delocalisation of electons in the dye molecule conjugated system (Fotokemi Uppslagsverk - NE.Se, 2022), see Figure 5 for a simplified visualisation. Since specific colours
are produced by conjugated molecules of a specific size and geometry (molecules known as
chromophores), the oxidised molecule can no longer reflect photons at wavelengths possible
prior to oxidation, contributing to the appearance of colour fading
(Shevell & Optical Society of America, 2003, p. 259).

Figure 5. Degradation process illustrated by photo-oxidation of polypropylene. Illustration: Gugumus, 1990, CC
by SA 4.0

It is known that fluorescent paints degrades faster than non-fluorescent paints (Bechthold,
2011; Connors-Rowe et al., 2005; Ryan, 1972; Sobeck et al., 2021; Winter, 2010) Studies on
fluorescent watercolours show that the degradation process starts within 24 hours of
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exposure to daylight, leading to a change in emission peaks in reflectance spectrum . The
appearance of the paint surface is perceived as less saturated when the peaks in the
reflectance spectrum are lower and the brightness of the colour will also be perceived as less
when the reflectance peaks are reduced. This is more easily understood when one considers
that non -fluorescent white surfaces have 100% reflectance and black have 0% reflectance.
When the peaks drop in one area and appear or increase in other regions of the spectrum a
change in colour has occurred. The change in the position and reduction in height of
reflectance peaks, indicates that the ability to fluoresce is reduced, and the characteristic
quality to be able to absorb energy at short wavelengths and re-emit at longer is disturbed.
This can be illustrated in the curve of a reflectance spectrum: the line is higher than before
because more energy is reflected instead of being absorbed (Yoshizawa, 2000, pp. 93–94).
As explained in the section Daylight fluorescence above, energy transfer occurring between
different colourants in a paint, can contribute to a more vibrant colour experience. In
relation to degradation of the paint caused by exposure to daylight, the acceptor dyes in
such systems are typically light fugitive and degrade faster. The energy transfer chain is
therefore broken and without the energy being absorbed by the acceptor dye, only the
doner dye will emit energy. This results in a shift in colour of the emitted fluorescence
because now, only the doner dye emits light at the lower wavelength, for example at about
510nm. The visual appearance in such cases can be perceived as a change in colour or
fading. Experiments show that for some colourants, continuous exposure to daylight will not
change the emission peak further, it stays at the suggested 510nm, which in appearance
means a green fluorescence.
Other fluorescent colourants continued to degrade in daylight exposure but are no longer
responsive to UV light in the same way (Connors-Rowe et al., 2005, pp. 83, 87–88).
The degree of degradation due to exposure to daylight, is dependent on a combination of
different criteria such as the thickness of the paint layer, the composition of the paint, the
concentration of the pigment, and of course the type of pigment used. As general rule
surface material with a higher concentration of pigment and thicker paint layers is more
lightfast. Additives such as UV-stabilizers can affect the lightfastness, but often protective
measures in form of coatings, are more effective (Streitel, 2009, p. 12).
The protection coating presented in an article by Colombini and Valageas (Bechthold, 2011)
was not efficient, the samples with the coating showed the same degradation as the
unprotected samples used in the same investigation. The coating consisted of a varnish from
Dupli-colour(no more information is given about the product). The thickness of the paint was
shown to have a more significant role in the lightfastness of the material in this research.

26

Figure 6. All photos show cross sections of sample nr
13 in microscope with objective 20x. Upper left
show visible light, upper right UV-light in dark fieldfilter and left in UV-light with green longpass-filter.
Photo: author

Samples were taken from “RUM” in a former red coloured section of the work which now
exhibits a blue nuance. A sample was taken at the edge of a black line, and as such, contains
both red paint that has been exposed to daylight and red paint that has been protected
below the black line
Figure 6 clearly illustrates how effectively the black colour has protected the red pigments
from degradation. The picture taken in visible light (top left) shows that the underlying
yellow wall paint is significantly thicker than the spray paint. The yellow colour is perceived
as white because the magnification prevents the optical mixing that occurs when the colour
is viewed from a distance. The pigments that give the yellow colour are mixed in a white
base colour and the distribution becomes noticeable under a microscope. The spray paint
appears as a thin line at the top of the sample. On the left side of this thin layer, the paint
can be seen in its original condition. On the right side the same paint is seen, but completely
without original colour reproduction. The altered ability to fluoresce between the exposed
and protected red paint layer can clearly be seen in the images taken with UV light (top right
and bottom left) where the difference on the left and right side is clearly noticeable.
Infills and retouching
An important and common skill of the conservator -restorer is retouching. The purpose of
this intervention is to integrate the damaged area, or the lacune, to match the surrounding
surface. This can be made in many ways depending on the purpose. A totally integrated
retouching can be so skilfully executed that it is difficult to detect by even a trained eye.
Sometimes, when the lacune has a large difference in height to the neighbouring paint layer
it can be necessary to make an infill before the retouching paint layer is added. The infill can
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be made with different kinds of filling material based, for example, on acrylic or traditional
gesso with a binder based on oil and/or animal glue, and filling material of chalk or, silica.
The filling material can be shaped to look like the original surface, e g with brush strokes,
drops of paint or similar.
There are some complications when retouching fluorescent paint: namely issues of
metamerism, colour matching, and the fast fading of the original material. Metamerism
occurs when a colour appears to change as the observing light source is shifted. The colour
of two surfaces can appear identical under one light and very different when another light
source is used (Bell, 2013). This quality can be useful when examining paintings for
retouched areas or repairs, because the areas will often differ to the original area in UV-light
and are therefore easy to detect. When it comes to retouching of fluorescent paint
metamerism can be a problem because the infill surface needs to match the original surface
both in visual light and in UV-light. To be able to make such a retouch it is necessary to have
knowledge about the composition of the original colour. As mentioned above, one specific
colour with fluorescent abilities can consist of multiple dyes which in turn have different
qualities. Hinde et al (2013, p. 103) explains this using the example of the pigment ‘Neon
Red’, which consists of three dyes that all have their own qualities and affect each other. To
make a perfect retouch the colour must be matched under the same lighting conditions as
the surface will be exposed to for display. Alternatively, the work must be carried out with
knowledge of how both the retouch material and the original material behave in the
different types of lightning. Both these alternatives are challenging tasks, demanding
experience and skill from the conservator. A good quality retouching must also take into
consideration the differential fading ratios of the original and retouching pigments.
According to Winter(2010, p. 10) the way to tackle the retouching issue is to identify the age
of the paint and the composition of the dye. One can then artificially age the retouching
material to match the original surface. The recommendation is to age a number of samples
to evaluate which one is the most adequate. It is not recommended to mix non-fluorescent
pigment or paint on a fluorescent surface because this will interfere with the emission and
the reflection process. In cases where a paint surface is totally degraded and shows a dull
and milky surface with very limited fluorescence, the use non-fluorescent retouching colours
may be an option.
If it is necessary to use a filling material to raise the level of the lacune, this material´s
reflectance qualities are also important to consider while colour matching. In the research of
Beckett et.al. (2019, p. 243) the chosen filling material showed dark purple reflectance in
UV-lightning which meant that the conservator had to compensate this with the retouching
paint. The researchers recommend that care is taken to pre-ageing of the infill material.
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Figure 7. The state of the artwork “RUM” in February 2022. Photo: Fredrik Sterner,
Gotlands museum, 2022

Case study “RUM” by Carolina Falkholt
“RUM” is an outdoor graffiti mural, measuring approximately 7,7 x 2.1 m. The motif consists
of the three letters R, U and M in block capitals, lined in black, and the artist herself defines
her art as graffiti (C. Falkholt, personal communication, 7 April 2022). Therefore,
continuously in the paper, the term graffiti will be used. The background colour of the wall is
yellow, and the base colour of the letters are now showing pale blue nuances. The letters
have thin black linings that represent parts of the female body, with the female genitals in
focus. The piece is placed on the south wall facing north, on the courtyard of Gotland Art
Museum in the central part of Visby. The museum building is located on the west side of the
courtyard, and on the north side the yard is marked with low pillars. The east side is open to
a narrow street lined with parking places and boutiques.
The artist Carolina Falkholt is a well-established artist in the graffiti scene, working all over
the world. She´s mainly known for her large murals in bright colours with characteristic black
lines in organic patterns, often incorporating motifs based on the female body, but also on
male genitals, hands, letters and other figures. Her art has sparked a debate about what
motives are appropriate to show in the public space. One example is a painting of a vagina in
a school in Nyköping that was covered a with wooden panel, because it was considered
offensive and inappropriate. The covering of the piece lead to protests from both the artists,
the principal and others, and after consulting with teachers and students the panels where
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removed (Holm, 2015). Carolina Falkholt wants to question societal structures and when
asked about what she thinks about people getting provoked by her art, she responds:
“You may need to provoke; it is like some kind of activist act. But I am
provoked by living in a world where fascism is everywhere. Then you have
to counteract it with art. Art is knowledge, it is like literature, it can be read
and understood” (Frid, 2021).

Figure 8. The artwork when it was recently performed. Photo: Lars Lundqvist, 2013

The artwork “RUM” was made as a part in the exhibition “Spiritual styling” which was held
October 19th 2013 to January 26th 2014 on Gotland Art Museum in Visby.
The painting is just one part a larger installation and a second part was made on a wall inside
the museum and is now overpainted. It resembled the mural outside but said “MUR” and
was slightly smaller. The subject of the artwork is of exploitation of the female body in terms
of trafficking. The female body is trapped in a room with the black lines as boarders that
keeps the body prisoner inside the letters. The words RUM and MUR are also a play with
words assembling the city wall. Another painting that was made at the same time is called
“Ringmuskel” 3. The word is both a play with the word “ringmuren”, meaning the city wall,
and also a reference to the place where it is placed, next to the Swedish Social Insurance
Agency “Försäkringskassen” in Swedish”. “Försäkringskassan” decides who has the right to
disability support allowance and as explained by the artist, the agency also has the power to
restrict compensation to persons dependent on the Agency (C. Falkholt, personal
communication, 7 April 2022).
3

Sphincter in English

30

The making of “RUM”
The painting process of “RUM” was filmed and a video was made with cut scenes speeded
up, and accompanied with music (Ljungman, 2013). In the video, the block lettering was
marked out with duct tape and yellow paint was rolled onto the wall as base layer.
Fluorescent spray paint (yellow, orange, red, pink, green and blue) was then added in
different layers over which a black paint lining was sprayed.

Figure 10. Severe flaking in parts of the letter U.
Photo: author.

Figure 10. Flaking in the thicker black areas
resulted in curving in the detached paint. Photo:
author

Condition
The painting has severe damage from weathering. The paint layer has lost its adhesion to the
underlaying material, and the flaking4 is severe. Flaking is visible over the entire surface of
the painting and no clear pattern of location can be seen. What is striking is that the flaking
follows the pattern of the black lines. The black lines, which have more colour layers and
thus also a thicker colour layer, have come loose from the substrate and a curving has taken
place in the layers of colour. Whether the curving caused the paint to come loose from the
substrate, or whether the fact that the paint came loose caused a bend is not clear.
However, it seems that the areas without black paint, which are thinner, do not show a
similar degradation pattern as the areas with black lines. The paint in these areas does not
have the same curved structure but is smoother against the surface. However, adhesion has
decreased and flaking is also present in these areas.
The pigments used in the work have faded dramatically. The only colours now visible are
different shades of blue, and under close visual examination, indistinct yellow and orange
4

“Flaking is the separation of small, thin pieces of material or coating from its substrate” – definition

from AIC https://www.conservation-wiki.com/wiki/Flaking 2022-04-27
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nuances. It is, however, difficult to know if discoloration has taken place in the form of
bleaching, without knowledge of the work’s prior appearance. The colours visible in the
work differ significantly from those visible in the original work, and the now dominant blue
colour, was previously not as visible. Documentation of the newly painted work indicates
that the blue shade was then limited to smaller details in winding patterns that can now not
be perceived.

Figure 11. Photo: Dennis Pettersson, Gotlands Tidningar, 2022

Material and technical qualities
According to the artist Montana Cans spray paint was used for the painting. The brand
produces a number of different series, and Montana Cans Black and Montana Cans Gold
were chosen for the painting of “RUM”. The type of the base paint layer that was rolled on,
is not known (C. Falkholt, personal communication, 7 April 2022). The binder used in the
production of Montana Gold-series paint is a mixture of cellulose nitrate and acrylic, but the
exact composition is proprietary in nature and as such is not available to the public. In the
Montana Black series paints, the binder is cellulose nitrate, and it is likely that this type of
paint was used to paint the black lines of “RUM”(C. Schudy, personal communication, 14
February 2022).
Fluorescent paints are available in both the Montana Gold series and in the Black series. In
the latter the fluorescent type is labled “Infra”. The Black series does not have a blue colour.
Visual comparison between the colours available on the manufacturers website and the
colours used in the original painting, indicates that the fluorescent spray paints are likely
from the Gold- series (with the exception of two new colours- Active cyan and Disco white).
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As mentioned previously, information about the exact composition of the binder used in
Montana spray paints is not officially available. Information on the types of pigments used is
also not available, and the information given by the manufacturer simply states that organic
and inorganic pigments are used in their fluorescent paints (C. Schudy, personal
communication, 8 March 2022). While very little research has been published on Montana
paints, one compositional study found that the pigments used in green and orange Montana
fluorescent paint, contained azo-type chromophores (Alonso-Villar et al., 2021, p. 5). The
azo-pigment group is large and consists of many different organic dyes (Pigment
Compendium, 2008, p. 35). Specific colourants often used in fluorescent paint are coumarin,
rhodamine and naphtalimides. Coumarin exhibits a yellow, white or, in combination with a
cyano group, a red-violet colour, the fluorescence is green. Rhodamines are red and can
have different fluorescent nuances. Naphtalimider typcailly has a strong yellow fluorescence
(Bechthold, 2011, p. 155).
The manufacturer claims that the Black series is “weather and winterproof”, but the exact
meaning of this is not explained further (Montana BLACK Spray Paint | MONTANA-CANS Highest Quality Spray Paint Made in Germany, 2022). It is however, clearly stated that
fluorescent paint is not durable or long-lived if exposed to UV-light. While it seems both the
Black and Gold series contain UV-blockers, it is suggested to use a protective coating to
prolong the life of the paint. (MONTANA-CANS - Highest Quality Spray Paint Made in
Germany, 2022)
In research conducted by Colombini and Valagea ageing tests on Montana Gold fluorescent
spray paints was made, testing six different colours (the same that appear to have been used
for “RUM”), and the results were presented in 2009 (Bechthold, 2011). The research showed
that when exposed to UV-light (UV-A and UV-B separately), all colours except the blue, lost
their bright daylight fluorescence, becoming opaque and white on the surface. The artificial
weathering tests, consisting of alterations in relative humidity ranging from 0-85 %, and
temperatures ranging from 10- 30°C, did not appear to mechanically degrade the tested
material. The manufacturers claim of weather resistance can therefore be agreed upon,
excluding the factor of UV-light.

Valuation of “RUM”
As the work has been selected for study in this heritage focused thesis, it can be said that
“RUM” is already considered of sufficient value to be considered for conservation. The
purpose of doing a semi-detailed analysis, is to explore the values inherent in the piece and
to highlight those values that should be prioritized in a conservation planning process. This
process provides good conditions for a result that is thoroughly well-considered and respects
the artworks from multiple stakeholder perspectives.
The two frameworks presented previously, that is the framework for public art and the
framework by Brajer, are applied to the case study in the following sections. The framework
for public art was produced with the aim to better protect public art by increasing
understanding of these environments and works of art. By defining the aesthetic and
cultural-historical values, knowledge about the public works of the 20th century is also
increased. Through a heightened awareness, in the long run, the management of this art
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form and these environments can also be strengthened. Increased awareness also
contributes to greater consideration being given to public art in planning and construction
processes as well as in urban and community planning(Mellander Backman et al., 2022, p. 7).
The framework by Brajer was constructed on the belief that values of an object is the
predominant factor which need to be established for a successful conservation planning
process. Brajer notes that a reproducible and easy-to-understand method should be used
when selecting objects and when assessing which actions to perform, and that the result of
the valuation should be clearly stated(2015, p. 40)
Framework for public art
Cultural and historical values
In a valuation based on the method devised for building-related public art, the focus would
be on the description and analysis of the cultural and historical value and the aesthetical
value of the work. Answering questions relating to the cultural and historical criteria of the
descriptive part, see Figure 12, would be a repetition of the information that can be found
in section Case study “RUM” by Carolina Falkholt above. What is not discussed in the role of
the artwork in showing the artist’s stylistic progression. Even though the piece is a
characteristic Carolina Falkholt, work completed by the artist in 2021 is not stylistically the
same as work made in 20135. When talking with the artist about the value this brings as a
time marker, she agreed that this is an interesting perspective that should be included in the
process of valuation.
The questions in the section B, which concerns the analytical section, provide additional
information about the art work and will be analysed in detail.
The evaluative framework for public art suggests that the possibility of knowledge and
understanding is a criterion for cultural and historical valuation. In the case of “RUM” the
context of the exhibition is seen as a value. It can be seen as a will from the Gotland Art
Museum to create a living contemporary art scene in a UNESCO world heritage site. The fact
that the artist was also involved in a graffiti workshop for kids can be seen as an indicator of
a larger acceptance of graffiti as an artform. The ‘wholeness’ aspect that is described in the
framework can be evaluated in relation to the changed state of the object. The fact that the
second component of the artwork inside the museum is overpainted makes the work
incomplete, and impacts the value of wholeness. For a viewer not familiar with the missing
part, the incomplete state might not be obvious, but should be considered when performing
a valuation analysis. The cultural and historical relevance for its time and context is
considered high for reasons outlined as follows.
The strong political aim and the choice of materials and format of the work is representative
of the time in which it was made. The feminist angle of the work, and the artists will to put
sexual violence in the spotlight is a relevant subject both in the context of contemporary
social justice issues, but also within the wider context of the artist’s body of work. The piece
is a good representation of the artists working style, with characteristic bubbles or scales
present in the black lines, and the motif of the female body. The strong colours used in the
work can be seen in her other works, and this might be considered part of her artistic
expression.
5

Compare ”Lesbisk häxhora” 2021 and “God giving a fuck” 2021
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Cultural and historical criteria
Cultural and historical aspects
type of positioning
A.
-

B.
-

Answers the questions

Descriptive
Cultural and historical
background and content

What exist?
What has happened?

Definition of cultural and
historical content

What is reflected?

Analysing
Knowledge, understanding,
cultural and historical
wholeness and relevance

What are the values?
How do the values appear?
Which are the high values?

Cultural and historical
valuation and gradation

Figure 12 The method of defining cultural and historical values in the
method for valuation of building-related public art. Graphic inspired by:
Mellander Backman et al., 2022, p. 35. Translation by author.

Aesthetical values
For a detailed description of the work, please see section Case study “RUM” by Carolina
Falkholt. While this section touches on many of the aesthetic values of the piece, the
experience of looking at the artwork is not discussed. The viewing experience will be
included in the following analysis by both discussing the original and current appearance. It
should be noted that valuation of aesthetic values should be considered in collaboration
with someone experienced in performing these kinds of analysis e.g. an art historical or/and
a city architect.
The artwork’s size is visually impressive, and the work can be seen from a great distance.
Despite covering almost, a whole wall, the dimensions of the work seem well balanced and
proportional to the site. The block letters are rigid and heavy, creating a contrast to the
organic forms of the black lines. The colour, now pale blue, take the edge off the bold and
weighty letters making the artwork seem lighter with an airy feel. The original colours in
strong, glowing nuances from the whole colour spectra made the visual appearance even
more expressive, almost like the artwork was on fire, see Figure 8. The material (spray paint)
used to produce the piece can be identified in the characteristic tracks of running colour
seen beneath the black linings. This gives an impression that it has been executed at speed,
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and that perfection has not been sought. The black lines can be perceived as abstract and
the motif is not directly seen by all viewers. The ‘aha’ moment when the female bodies are
revealed to the viewer can be considered as strong sensuous experience that contributes to
the artwork’s perceived multi-facetted nature.
The artwork stands out in relation to the surroundings, creating a stylistic contrast. It´s
typical street art style lends an urban vibe to the Hansa-town city scape, while interfacing
Aesthetic criteria
Aesthetical aspects
type of positioning
A.
-

Answers the questions

Descriptive
The artworks aesthetical
properties
The artworks aesthetical
properties in relation to the
surroundings

What exist?
What can be percieved?

Definition of the artworks
aesthetical context

B.
-

Analysing
Aesthetical capacity
Cognitive capacity

What are the values?
How do the values appear?
Which are the high values?

Aesthetical valuation and
gradation

Figure 13 The method of defining aesthetical values in the method for
valuation of building-related public art. Graphic inspired by: Mellander
Backman et al., 2022, p.35. Translation by the author.

with the historical small-town environment. The fluorescent colours, when illuminated with
shortwave UV light in the hours of darkness, dramatically change the artwork’s appearance,
creating a new piece. The fluorescent colours and nocturnal change in appearance can be
interpretated as reflecting the nightly conditions of sex workers and the parallel world in
which they live.
The aesthetic values are not easy to separate and isolate but some qualities are captured
and defined: the most prominent values – the heaviness of the block letters, the former
strong bright colours and the black lines, all working together to express the grievous,
important and serious subject that the artist wants to highlight and create a discussion
about.
Framework by Brajer
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The age-value of “RUM” can be considered to be high, because compared to other
preserved graffiti paintings, it has a respectful age, even though it is not even 10 years old.
The age-value can be appreciated in the degradation of the painting and if the value is
considered high, the natural ageing of the artwork should be respected and no preservation
intervention attempted. The level of visible degradation of “RUM” is extensive, evident both
in the widespread flaking of paint and loss of vibrancy in the colours. The material aspect
could be of interest in this section. There is a value in having the opportunity to explore how
the materials used in the work have aged, as this can be considered interesting from a
conservation science perspective. Technical examination of the paint can indicate for
example, the pace of the degradation and the degradation mechanisms for fluorescent
paints exposed to outdoor conditions.
The fact that this piece has never been conserved or treated, means that it still in its original
state which is a quality that can increase the age-value. To respect the age-value would, on
the other hand, lead to further rapid deterioration of the work which would in the long-term
mean that the painting is lost. Letting the degradation continue uncontrolled can have
consequences for how the painting and its message are interpreted. A painting that is not
respected and taken care of can be interpreted to be of less importance. This will then also
include the role of the painting as a messenger, and the important message may be seen as
irrelevant. This should be avoided to the highest degree.
Promotion of the newness-value suggests the opposite, that the painting is brought back to
the state it was in when it was first produced. The only option of intervention, if letting this
value guide the conservation process is to repaint the piece. As explained in the following
section about degradation of fluorescent paint, it is not possible to chemically regenerate a
damaged fluorescent paint layer degraded through exposure to UV radiation, and the
addition of new paint would be required to return the work to a ‘new’ appearance. This calls
for an analysis of the concept of authenticity which will be presented below.
“RUM”´s use-value can be seen in the message presented by the artist; that we need to
discuss the subjects of sexual violence, trafficking, and exploitation of the female body. The
artist’s prominence in contemporary art can also be seen as part of the use-value as the
artwork can be valued as a tourist attraction. The use-value would increase if information
about the artwork was presented in close proximity to the wall. This would aid viewer
interpretation, and support a more immersive viewing experience.
The relative creative value would give attention to the art form of graffiti. No deeper analysis
regarding the position of graffiti as valid artform will be made, the fact that this thesis is
devoted to the artform is considered judgement enough. That the thesis concerns a
commissioned piece would also make the illegal angle irrelevant.
The specific artistic value correlates with its use-value as a visitor site. The painting could be
considered a tourist attraction due to the status of its creator. the artist has a global
presence, and has made several notable paintings in Sweden. In collaboration with the
newness-value, this value could also lead to an eventual repainting, with the goal of
respecting the artistic intention. It is possible that the artist values the ageing over the
newness-value, and a repainting could be a difficult judgment call if the artist has not made
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any specific wishes for the artwork. The specific artistic value also contributes to approval
and adoration of the work in the community and in the society as a whole. The respect for
this well-known artist may be a reason why it has not been vandalized or tagged upon.
According to Brajers method, the historical value can be applied to contemporary art by
spotlighting material authenticity. If the treatment proposal would respect this value, a more
traditional conservation approach would be suitable, suggesting consolidation of the flaking
paint and retouching of the lacunae. The readability and interpretation of the work would be
facilitated, increasing both the use-value and the specific art value (Sánchez Pons et al.,
2015, p. 54).
Valuation and opinion by artist
According to the artist, the value in this piece lies in both the connection to the now
overpainted companion work inside the museum and in the pictorial characteristics of the
painting. When the counterpart was painted over, the value of the piece may have
decreased but the core is still valid. When asked if “RUM” had lost its message-bearing value
when the painting inside the museum was painted over, and now only has a decorative
value, the artist answered “Absolutely not!”(C. Falkholt, personal communication, 7 April
2022). The artist explains that all of her artworks are part of a larger picture, where every
single work is important.
When discussing the specifics of the pictorial qualities of this work, the artist considers that
the black lines that make up the female body forms carry the highest values. These lines and
forms are her signum and should therefore be the focus of discussions about any potential
intervention. The colours are not a value-bearer and in the artists opinion, can be changed
without any particular change in value to the work.
When a possible conservation treatment was discussed with the artist, she initially
considered that all actions should be performed by herself. However, this opinion changed
during the conversation The opportunity to let a professional conservator perform a
conservation procedure to preserve the current condition of the mural, was no longer
considered an impossibility. However, the artist considered that an alternative restoration
would be a better alternative. No specific measures were mentioned, but a proposal to make
a replica in mosaic technique on top of the original was discussed. That the artist herself
would participate in such a procedure was considered implicit. Another suggestion was that
the work was updated with a new motif in a similar spirit, however, there was no talk about
what motif or what form the work would have. As these issues were not ones that the artist
had considered further, the purpose was not to suggest possible measures, but above all to
identify the artist's attitude to different conservation procedures and theories of
preservation.
Values
To conclude the sections concerning valuation, the defined values are stated as followed:
Aesthetic values: the high values are defined by the heaviness of the block letters, the
former strong bright colours and the black lines, all working together to express the difficult,
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important and serious subject that the artist wants to highlight and create a discussion
about.
Cultural and historical value: The relevance of its time and context is considered high, the
strong political purpose and the choice of material make the artwork a good representative
for the time it was made. The feministic angle and the desire to put sexual violence in the
spotlight is an accurate topic both in the present but also for the artist´s work. The piece is a
good representative for the artists way of working, with the characteristic bubbles or scales
that are visible in the black lines, and the motif of the female bodies. The strong colours are
also visible in her other work, and are a part of her artistic expression.
Age-value: the age-value is high, considering the original state and the natural degradation.
Still, this is not a value that is recommended to rate as the highest, because it will lead to a
total loss of the art work.
Newness-value: seen as relatively high, as the colours only can be seen in their original state
when it is new. The artists view of the unimportance of the colours decreases the value
though.
Use-value: this value is considered high, both as a message bearer and a tourist attraction.
Relative creative value: not relevant.
Specific creative value: high, based one the piece as a representative for the artists
progression, the fame of the artist and the fact that it has been left unvandalized.
Authenticity
Authenticity is often mentioned in the field of cultural heritage. The concept of the word is
explained in detail in the Venice Charter of 1964 (International Council on Monuments and
sites, 1964) and further developed in the Nara document on Authenticity from 1994
(International Council on Monuments and Sites, 1994) which includes a wider understanding
of the term. Literally the term is explained “the extent to which an object's identity
corresponds to its ascribed properties”(Swedish standard institute, 2019, p. 9). The notion
has come to include both materially authentic perspectives; that a work is considered
‘genuine’ or consistent with its originating state, as well as intangible authenticity; the
meaning that a place or object has to people connected to it. In relation to contemporary
murals the relation to the community is an important perspective because a painting that is
seen by people every day will create a value based on that relationship. When planning a
conservation treatment on a public mural, the materiality of the work might not carry the
main value of authenticity, but the collective relationship to the community may be of
central value. Furthermore, other perspectives may be considered more authentic, Art
History Professor David A. Scott suggests three aspects of authenticity, namely material,
historical/aesthetical and conceptual(2015).
The authenticity of “RUM” has not yet been discussed, but with the values identified, the
significance of the work has been defined. The authenticity of the work can be considered to
be in the original material, the spray can paint as authentic material. The authenticity can
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also be stated to lay in the political content and the work as a part of a larger context,
without the message the work does not mean anything. The third aspect is that the piece is
an authentic graffiti mural, founded in the artist´s graffiti culture background and part of the
ephemeral philosophy of the urban art form.
These three issues are all considered valid as authentic for the work. A problem occurs when
a conservation treatment plan is proposed, as the varieties of authenticity to be preserved
are not complementary and are often conflicting. The material authenticity lies in the
original material used, and a suitable conservation aim might be to preserve as much of the
original paint as possible. A treatment that focuses on this factor might consider
consolidation of the flaking paint to ensure that no more loss off original paint occurs. The
material used for consolidation would not be authentic but might be considered an
acceptable compromise if the gain of saving the original paint is considered higher.
Inpainting could also be accepted, as it is restricted to the lacunae and does not affect the
original paint layer.
The material authenticity of the work, suggested as one of the three aspects of authenticity
(Scott, 2015, p. 295), sits in opposition to the graffiti ephemerality authenticity. Scott would
call the graffiti feature conceptual authenticity, where the significance is in an intangible
aspect. If the work is to be seen as an authentic graffiti mural and be treated so, the nature
of ephemerality would have to be acknowledged. As graffiti is considered a short-lived
expression, a conservation approach to respect the original material would counteract with
the intrinsic value of the piece as a representative of the concept of graffiti. Graffiti in urban
environment is also the subject of constant repainting, both by the original artist and others.
In order to respect the authenticity of the work as a piece of graffiti, the possibility of this
happening to “RUM” should be considered.
Both of the proposed approaches involve changing a very limited part of the work. To focus
on the material aspect means to freeze it in the state it is now, to ensure that no more
material loss occurs, to preserve the appearance in the present day. Respect for the work as
a graffiti mural allows the degradation to continue, which opens up all the factors of
deterioration that all urban graffiti works are exposed to, including repainting/overpainting.
The third option is to focus on the works authenticity as a messenger. According to Scott this
would coincide with the aesthetic authenticity that encompasses the artistic intention and
aims to present a uniform and complete artwork(2015, p. 296). This may mean focusing on
the original purpose of the work and noting that the questions it was intended to raise are
still accurate. This can lead to a proposal that contains something other than traditional
preservation and may even give the artist the opportunity to update her work.
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Inspired by the authenticity triangle created by Scott(2015, p. 296), a similar graphic
illustration is shown in Figure 14. The different subjects all take place in one end of the
triangle. Focusing on one factor inevitably moves the dot away from the other factors.
Graffiti

Material

Message

Graffiti
Figure 14 The authenticity triangle shows the three varieties of authenticity. Promoting one
variety, illustrated by the black dot, leads to a shift in focus at the expense of the other two.
Illustration inspired by Scott, 2015, p 296

Conservation principles
While a detailed exploration of the principal values of the conservation profession is beyond
the scope of this research, a number of value-based issues are worth of close examination.
Perhaps the most fundamental principle of conservation is the preservation or ‘original’
material. The term might be seen as an obvious corner stone in the field of conservation but
in the context of graffiti and street art conservation, it is important to clarify what the word
actually means. According to Appelbaum the goal with museum collections is to preserve
them for ever (2018, p. 2). This approach can be defended due to the intrinsic value that
many museum objects carry. We cannot predict what future generations will value, and we
therefore have a responsibility to do our best to preserve our heritage objects for
perpetuity. In reality this is very challenging, and questions of cost, skill and time often
govern the terms of what is preserved more than those working in conservation would wish
for.
Another principle well known by conservators is that of minimum intervention. This principle
advocates that as little intervention as possible should be enacted to reach a desired
preservation goal. As discussed by Muñoz Viñas the principle is highly subjective and there is
often a more minimum action to be selected. One option is to do nothing, which would be
the very essence of minimum, but it might not be the best option for the aim of the
treatment. The desired goal might not be the same for all stakeholders and in relation to
treatment of murals the result can be very extremely varied. A repainting can be seen as a
minimum intervention if the goal is to make the painting look brand new. If the goal is to
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keep it in current state, minimum intervention may be interpreted to mean consolidation
and re adhering flaking paint to the wall. The principle is problematic in all fields of
preservation because the extent of the intervention is a matter of context and end goal, and
not an absolute principle(Richmond et al., 2009, pp. 47–57)
As the term suggests, the principle of reversibility states that any intervention should be able
to be undone. In practice the complete reversal of a treatment is typically impossible. For
example, a cleaning procedure can-not be undone, and many other consolidants are
difficult, if not impossible to remove. A consolidant applied to a porous surface for example,
can be particularly challenging to remove. While the notion of reversibility is typically not
interpreted literally by conservators, it is held as an important guiding principle in the
conservation community. More user-friendly terms such as removability’and retreatability
have emerged that allow for a more nuanced approach. Removability means that even
though the added material can be removed, its impact on the original fabric may still be
noticeable. Retreatability presents a wider course of action and suggests that it should be
possible to perform a corrective treatment in the future if necessary. (Muñoz Viñas, 2005, p.
187).
Consulting the Burra charter under the heading “Conservation principles”, the term “cultural
significance” is a key word. The word is explained with the definition ”aesthetic, historic,
scientific, social or spiritual value for past, present or future generations” (Australia ICOMOS
& International Council on Monuments and Sites, 2013). The aim of conservation, according
to the charter, should be to retain the cultural significance of, in the case of this study an
object of art. In order to pinpoint the cultural significance of an art object it is important to
explore its inherent values. This can be facilitated by a valuation framework.
A number of codes of ethics have been composed for the conservation field, and many of
the national conservation professional organisations have done so. For example,
conservation organisations in America, Canada and in the UK, have published guidelines and
codes of ethics connected to the field. These codes are closely related, and share much in
common with the principles outlined above, that is minimum intervention, reversibility and
authenticity. The documents for these organisations will not be presented separately, but
some of them will be analysed in relation to the case study bellow.
Codes of ethics in relation to “RUM”
Four documents dealing with conservation ethics have been selected for application to the
preservation of graffiti paintings and specifically to the case study. The selection was made
due to the similarity with Swedish conservation theories and to the fact that they are written
in English. The documents are from American, Canadian, British and European organisations:
the American Conservation Institute (AIC), the Canadian Association for Conservation of
Cultural Property (CAC) ,the Canadian Association of Professional Conservators (CAPC), the
Institute for Conservation (ICON) and the European Confederation of Conservator-Restorers
Organisations (E.C.C.O.).
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The Swedish organisation for conservators, NKF-S6 follows the guidelines composed by
E.C.C.O.: Professional guidelines (II) Code of ethics and if read with the preservation of
“RUM” in mind, some of the items needs to be analysed.
Article 5 states that “The conservator-restorer shall respect the aesthetic, historic and
spiritual significance and the physical integrity of the cultural heritage entrusted to her/his
care”(European Confederation of Conservator-Restorers‘ Organisations, 2003, p. 2). The
terms are not further explained, so a general interpretation of the expressions has to be
made. The specific significance of “RUM” can be concluded as the combined values that
have been defined previously. The physical integrity would lay in the spray paint material.
The article mentions nothing about respecting the original state or the state it is in now,
which opens up for a broad interpretation, and given the contradictory purposes of the
values discussed earlier, this article is very difficult to live up to in reality when one should
make a decision about which value is highest.
Article 8 in the same document says: “The conservator-restorer should take into account all
aspects of preventive conservation before carrying out physical work on the cultural heritage
and should limit the treatment to only that which is necessary”(2003, p. 2). This article
corresponds to the principle of minimum intervention, but is also open to interpretation by
mentioning "only what is necessary". If repainting is considered necessary, it would be a
justified intervention.
Article 9 deals with question of reversibility: “The conservator-restorer shall strive to use
only products, materials and procedures, which, according to the current level of knowledge,
will not harm the cultural heritage, the environment or people. The action itself and the
materials used should not interfere, if at all possible, with any future examination, treatment
or analysis. They should also be compatible with the materials of the cultural heritage and be
as easily and completely reversible as possible”(2003, p. 2). The article suggests that the
materials should be able to be removed and not affect the original surface. If a repainting
procedure were to be considered, it would be very difficult to follow this recommendation. If
a paint layer is applied to the degraded surface of "RUM", it must be seen as an irreversible
action.
In the AIC´s Code of ethics and guidelines for practice(1994), two articles are relevant for a
possible treatment of “RUM”: article VI states that “The conservation professional must
strive to select methods and materials that, to the best of current knowledge, do not
adversely affect cultural property or its future examination, scientific investigation,
treatment, or function” (1994, p. 4). As discussed earlier, regarding similar texts, the content
limits the possibilities for change and a possible repaint.
Article VIII makes it difficult to respect the age-value which would mean to do nothing and
leave the mural to degrade: “The conservation professional shall recognize a responsibility
for preventive conservation by endeavoring to limit damage or deterioration to cultural
property, providing guidelines for continuing use and care…”(AIC, 1994, p. 4)

6
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More interesting in this document is item 23 in the practical guidelines titled, Compensation
for Loss: “Any intervention to compensate for loss should be
documented in treatment records and reports and should be detectable by
common examination methods. Such compensation should be reversible and should not
falsely modify the known aesthetic, conceptual, and physical
characteristics of the cultural property, especially by removing or obscuring
original material.”(AIC, 1994, p. 9) The guidelines are accompanied by a document with
commentaries that go into detail on how the items can be interpretated and which also
contains additional information. The commentaries to paragraph 23, are very relevant for an
alternative intervention scheme for graffiti murals. Under the D-section called Special
practices it is stated that: “In the treatment of contemporary cultural property, the aesthetic
requirements of the maker/artist may necessitate compensation practices that
sacrifice original material and surface to obtain a specified result. The conservation
professional should document the rationale for such a treatment”(AIC, 2001, p. 18). It is
followed by further remarks on examples on treatments that can be excluded from the rule
of reversibility and where new material can be added or replace original material. Some
examples given are redying, replastering, re-patination and epoxy infills, murals are not
specifically mentioned but the discussion is highly relevant to the case study and the factors
that are in question when considering a conservation treatment. The section of the
documents gives opportunities to circumvent article VI, but still respect the high values
detected in the case study. It might adversely affect the original material but the benefit lies
in the preservation of the other aspects of value.
ICON, the UK based organisation for conservation, has two documents of interest, Ethical
Guidance which applies to everyone in the field of conservation of heritage, and the Icon
Professional Standards and Judgement & Ethics that is addressing the professional
conservators.
The 10th article in the first document suggests that “Actions should remain
detectable”(2020a, p. 12) and means that all changes made should be able to identify by
both professionals and others. Suggesting that newness-value is to be leading a conservation
treatment, aiming to make the painting look like when it was newly made, it could be done
by leaving a reference area so it is very clear what is the original surface and what is added.
In case an original area is not remained it would be impossible to sort out what is a new
addition if documentation is not available in direct connection to the painting. If choosing a
more traditional conservation approach the inpaintings can be done in a technique that
clearly shows what is additions. The inpaintings will also be visible in black light. To make a
totally integrated retouch on the original fluorescent paint is a very challenging task as
explained further in the section devoted to fluorescent paint. In the case of clearly
presenting new additions this challenge can be seen as an asset. The 11th article also aims to
respect the original material “Actions should allow future re-treatment and remain as
reversible as possible. …ranging from full reversibility to retreatability. The option should be
selected which gives the greatest opportunity in the future to undo what has been
done”(Icon, 2020a, p. 13).
In the chapter Conservation measures, in the second document by Icon, it says beneath 3B
“The methods and techniques used should take into account relevant contextual and ethical
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factors as well as current research and guidance in the field concerned”(Icon, 2020b, p. 11).
Regarding the case study as a graffiti piece the ephemerality can be seen as an ethical and
contextual factor and speak for an alternative treatment that focuses on these values. On
the other hand, the ethics can be seen from a conservation theory perspective (where the
principles of minimum intervention and reversibility are importance guidance), and can
therefore limit the options of treatment.
The next section, 3c, claims that one should “Ensure that measures and advice follow
recognised conservation standards”(Icon, 2020b, p. 11), which allows for a broad
interpretation due to the unclear notion of conservation standards. For guidance relating a
future treatment of “RUM” the paragraph is not specific enough to be purposive.
The Canadian document Code of ethics and Guidance for Practice states in article IV that
“The conservation professional shall seek to prevent damage and deterioration to a cultural
property under his/her care by implementing, or by recommending to the owner,
appropriate preventive conservation measures”(CAC, CAPC, 2000, p. 1). The statement is
similar to the one from AIC and does prevent the age-value to be graded as the highest, as
that would allow for deterioration to continue. An approach, in which only preventive
actions would be taken would be next to impossible in the current state, no actions of that
kind would prevent further degradation, intermediate actions is seen as essential.
The same document recommends in the professional standards item 2: “…the conservation
professional shall respect the integrity of the cultural property by endeavouring to preserve
its material composition and culturally significant qualities through minimal intervention.
The original intention, usage, history and evidence of provenance of the property must be
respected”(CAC, CAPC, 2000, p. 4). In terms of graffiti this statement is contradictory, the
material composition should be respect as the same time as the cultural property, which in
this case is considered to be the ephemerality of graffiti. Doing this with minimal
intervention would lead to stabilizing the original paint layer and complete with retouching.
Item 16 in the same document, Techniques and materials, mentions that material shall be
chosen to minimize the effect it has on the original surface, “Ideally, the conservation
professional shall use materials that can be most easily and most completely removed with
minimal risk to any original part. Similarly, these techniques and materials should not
impede future treatment or examination”(CAC, CAPC, 2000, p. 6). Respecting this article
means a more restrictive treatment, a repaint would be hard to conceive.
Conclusion – Codes of ethics
As Scott notes “The ethical codes represent an ideal state, something to aim for but may not
represent the practical reality”(2015, p. 299). Many of the articles aim to preserve and
respect all aspects of a work of art, both tangible and intangible. By analysing some of the
paragraphs in detail, it is concluded that this is practically impossible. The most difficult thing
is to preserve original material and other intangible aspects, as these in many cases involve
conflicting measures. If an alternative approach were to be decided, such as repainting parts
or the entire mural, it would adversely affect the original colour. In the same way, it would
be difficult not to affect the original colour if you add, for example, a mosaic, which from a
distance looks exactly like the original but which is revealed when you get closer. The codes
of ethics and the practical guidelines, can be seen as a guidance and as something all
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professionals in the preservation field should relate to, but applying these to graffiti is, as
shown, complicated in practice.
Legal aspects
“RUM” is something between a legal and an illegal work. It has no protection as a museum
object because it is not officially part of a museum collection. The Swedish law for museums
(SFS 2017:563, 2017) states that museums are obligated to manage and care for their
collections. An object is part of a museum collection when it has been accessioned,
(incorporated into the collection). While “RUM” was made as a part of a museum exhibition
the longevity of the painting was never discussed. The museum placed focus on the
performance and the making of the art, and the long-term maintenance of the piece was not
well considered. A accession has therefore not been made. (A. Blomhage, personal
communication, 18 February 2022).
The building or the wall that the work is painted onto is not considered of heritage interest
in terms of legal restrictions according to the Historic Environment Act (SFS 1988:950, 1988).
The building where the Gotland Art Museum is located is seen as a listed building, but the
wall is not listed and has no such legal protection (S. Hallander, personal communication, 18
February 2022).
All changes and treatments of the facades, walls, fences and similar, in the historical city of
Visby are regulated by an extended building permit (Region Gotland, 2022), that is based on
the Planning and Building Act (SFS 2010:900, 2010). The permit is granted by Region Gotland
and is preceded by an application. According to an expert of the built heritage in Visby, the
regulations documented in the extended building permit do not apply to artworks. A permit
is not required for conservation of the art work, or if the artist wants to change or repaint it
(M. James, personal communication, 18 February 2022). If the artwork is should be
overpainted, either to return the wall to its original condition as it looked before the artwork
was made, or to change the work to another colour, the owner of the wall is required to
submit an application for the extended building permit.
Even though the artwork does not have any legal protection by the Historic Environment Act
or the Planning and Building Act, the Copyright Act gives the artist some right to her art.
Ljungar Chapelon(2019) shows that the moral right in the Act can be applied to graffiti
artworks, and suggests that offensive changes in the artwork can be viewed in opposition to
the law. Ljungar Chapelon points out that the extent of an offence, can be accepted to be
higher in works of graffiti because of the ephemeral nature of the art genre. She notes
though, that each new instance of offence needs to be tried in court in order to be tested.
Restoration work cannot be seen as offensive, and should be considered as an allowed
measure. Graffiti artworks do not have any rights whatsoever, in terms of offence, when it
comes to destruction. If an artwork is destroyed, the moral right cannot be offended
because there is no art to offence: the destruction of the work means that the artwork does
not exist anymore, and a non-existing artwork cannot be offended. (Ljungar Chapelon,
2019).
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Conclusion and discussion
Three main conclusions can be drawn from this study:
-Traditional conservation theory needs to be challenged to successfully preserve graffiti and
street art.
-Valuation frameworks are effective when defining values and aspects of authenticity
concerning artworks of this type.
-The inherent ephemerality of the material often used in graffiti and street art, makes the
conservation of these works a significant technical challenge, and in some cases interventive
conservation may not be possible.
It is of great important to analyse a work of art from several perspectives before deciding on
conservation treatment. Both the material aspect and the intangible values embedded in the
work must be understood and discussed before measures are planned. This can be done in
several different ways, but, if possible, the artist should be consulted both about what
materials are used, what values he or she attributes to the work and of her/his
considerations on conservation.
As Garfinkle states “You need to be very careful if the artist is living. I advise all conservators,
if at all possible, to get written permission from living artists to do the conservation”
(Garfinkle, 2004, p. 16)
It must be noted that when discussing the subject of conservation and values, which can be
an everyday issue for professionals in the field of cultural heritage, with an artist, the
answers to enquiries may not be very easy to apply within the framework we want to use.
The questions and interpretations we need can be simple in practice, but much more
difficult to define in reality in a practical context. Sometimes our questions are not of great
interest to the artist and he or she may never have even reflected on them. It is important to
ask the questions however, even though we may not get the answers we expect, need and
hope for.
The use of valuation frameworks is an effective means to thoroughly, step by step, pinpoint
what is important about an art work. Analysis using several different frameworks can show
values from different perspectives, potentially avoiding any aspects being overlooked. The
frameworks used in this thesis employ several different approaches. The framework that has
been developed for public art is based on the artwork itself and tends to define the aesthetic
and cultural and historical values that the work can be considered to have. Named values
connected to age, use or geography, are not suggested. The method promotes a more liberal
approach without fixed values to relate to. The second method, designed by conservator
Isabelle Brajer and inspired by Alois Riegl, is based on predetermined values, and means that
one must relate to and manage these values in relation to the case study which leads to a
more structured approach. Using these two methods in parallel is considered to have been
successful in identifying the values to be respected in a conservation proposal.
This study has shown that change is needed to keep these objects alive. Whether the change
means repainting with the same colours or the application of other material is of minor
importance. The rapid degradation of such artworks demands that we challenge established
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conservation theory. The concepts of minimum intervention and reversibility; considered
two of the most important principles in conservation theory, need to be further discussed in
relation to the subject of graffiti and street art.
The material perspective and the fact that much of the material used in graffiti and street art
has inherent ephemeral properties, can be suggested to be seen as a value in itself.
Respecting this value leads to more alternatives when a proposal is planned. To value the
ephemerality of a material can also lead up to a value of change. Too see the consistent
change of an object as a way to keep it relevant could be an argument to allow other
interventions then the ones traditionally used in remedial conservation. The property of the
material, in terms of fluorescent colour, makes the retouching work challenging. The rapid
degradation and the phenomenon of metamerism means that a great deal of knowledge is
needed for this execution and for the understanding of how the inpaintings will age. This can
be a reason for alternative procedures and materials when working with damaged murals.
Can unconventional approaches like these still be considered conservation? Even though
such ideas can be considered as taking large steps away from the traditional principles of
conservation, such approaches can still can be considered conservation. As stated, these
artworks, with a few exceptions, need to be maintained to be respected, and to be relevant
to society and the community.
In terms om RUM, three realistic options of conservation have been propounded by defining
the values and the significance and discussing what can be seen as authentic in the work.
1. Traditional conservation
2. Repaint or choose other material
3. A combination of 2 and 3
The first option would be chosen if material authenticity is seen as most valid. The principles
of minimum intervention and reversibility can be respected and additions can be clearly
presented and visible when the painting is carefully examined. However, this way would not
respect the original appearance but focus on the condition the painting is in right now, with
faded colours in a not so varied colour scale. The artist's intention to create a colourful
communicator of her message would not be preserved, but the focus would be on
preventing more of the physical substance from disappearing and tying the motif together
toward a greater visual uniformity where the black lines are clear and damaged areas are
retouched.
Option number two requires the conservator to take a step away from the principles of
minimum intervention and reversibility, placing the authenticity in aspects of “RUM” as a
work of graffiti. The ephemerality in both the material and the art as a physical object is in
this option are considered as important aspects that needs to be respected. Here, too, the
artist's intention can be argued to be respected, as she herself will inevitably become part of
the process of respecting the moral right of copyright law. Since no offensive changes to a
work can be made under copyright law, all possible measures must be agreed with the artist
before work begins.
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A third alternative which would be a mixture of the two previously described and which both
respects the material and, the ephemerality concept, would be to repaint parts of the mural.
The black lines, which were also defined as the most important for the artist, could be
preserved with a traditional approach with respect for the principles of minimum
intervention and reversibility. However, the surrounding areas can be repainted in, for
example, colours similar to the original or, following consultation with the artist, with
something completely different.
In all three alternatives, the motif would be visible, and the painting could be considered
relevant as a messenger. In the last two options, the message could be seen as revised and
upgraded, and by doing so, sending a message that it is still very relevant. This would be
even stronger if the artist herself were part of the process and not just a bystander as would
be the case in the first option which would only be performed by professional conservators.
The codes of ethics applied to the artwork all make sense but are often not practically
useful. They are often contradictory and want to include as many aspects as possible which
makes them difficult to follow. The American version is considered most useful in relation to
graffiti and street art as it presents alternative ways to handle additions and changes.
However, there were also guidelines that are difficult to follow in a practical context. One
conclusion that can be drawn after going through these ethical pillars, is that in the end it is
very much about common sense and that an experienced conservator reasons in these
terms without consulting documents.
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Attachment 1 Details of sampling areas

Sample
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Specifics
Red underneath black, not
bleached?
Red, bleached
Blue
Orange
Pink
Green
Yellow
Black line (for binder)
Yellow/green (for binder)
Multiple colours underneath black,
not bleached?
Multiple colours, bleached
Border black and red
Border black and red
Border orange (+yellow?) and black
Border green and black
Border yellow and black

Embedded
x

Microscopy
x

x
x
x
x
x
x

x
x
x
x
x
x

x

x

x
x
x
x
x
x

x
x
x
x
x
x
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Overview of sampling areas
14.

2.

1.

13.
4.

10.
11.

3.

6.
5.

15.

14.

8.
9.

16.

7.
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Detailed information of sampling areas

2.
3.

1.

4..

5.
7.
6.

8.

10.
9.
11.
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13.
12.

14.

16.
15.
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Attachment 2
Light microscopy instrument report
May 2022
Susanna Barros Eriksson
Kathrin Hinrichs Degerblad

Samples
Datum

2022-05-03

Dnr

RAÄ-2022-656

Fyndnr
Löpnr
Handläggare
Bilder

Description: Samples of fluorescent paint from Carolina
Falkholt “RUM"
Colour: Multiple
Age: 2013
Material: Spray paint, probably cellulose nitrate and or acrylic
Point of analysis:-

Samples Vis

UV
DF

UV
UV
green Blue
LP
BP

UV
blue
LP

Page Notes on
sample

RUM 1

Fig 1, 2,
3
Fig 7, 8,
9
Fig 13,
14
Fig 17,
18, 19
Fig 23,
24
Fig 28,
29, 30
Fig 34,
35, 36
Fig 40,
41, 42
Fig 46,
47, 48,
52
Fig 54,
55, 56
Fig 59,
60, 61

Fig 4

Fig 5

Fig 6

-

4

Fig
10
Fig
15
Fig
20
Fig
25
Fig
31
Fig
37
Fig
43
Fig
49

Fig 12

-

5

-

-

6

Fig 22

-

7

Fig 27

-

8

Fig 33

-

9

Fig: 39

-

10

Fig 45

-

11

FIg
57
Fig
62

Fig
11
Fig
16
Fig
21
Fig
26
Fig
32
Fig
38
Fig
44
Fig
50.
53
Fig
58
Fig
65

Fig 67,
68, 69
Fig 73,
74, 75,
79

Fig
70
Fig
76,
80

Fig
71
Fig
77,
81

RUM 2
RUM 3
RUM 4
RUM 5
RUM 6
RUM 7
RUM 10
RUM 11

Riksantikvarieämbetet
Artillerigatan 33
Box 1114
621 22 Visby

RUM 12
RUM 13

Tel 08-5191 8000

Fig 51

12

Fig 59

-

13

Fig 64

Fig 66

14

-

Fig 72

15

-

Fig
78,
82

16

E-post registrator@raa.se
Hemsida www.raa.se
Org.nr 202100-1090

RUM 14
RUM 15
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Fig 63
with UV
red
GFP3035D

RUM 16

Fig 83,
84, 85

Fig
86

Fig
87

Fig 88

Purpose
The microscopy was carried out to investigate if any differences could be seen in the paint
that had been exposed to daylight and paint that had been protected by another paint layer
and therefore been exposed to less daylight.

Method
Sample preparation
Samples were embedded in Technovit 2000LC, exposed to blue light for between 10-30
minutes and then dried overnight in oven at 40˚C. Leveling of samples was made by grinding
with wet paper with particle size 220, 320, 500, 1200, 2400 and 3200.
Light microscopy instrument parameters
Microscope: Nikon Eclipse LV100ND
Camera fitted on microscope: Nikon Digital Sight 10
X Reflected light
Transmitted light
X Darkfield
Brightfield
X Cool LED pE-300 white (fluorescence)
X Semrock DAPI 5060C (Blue bandpass filter)
X Semrock GFP-30LP-B (Green longpass filter)
X Semrock GFP-3035D
X Chroma AT UV/D LP (Blue longpass filter)
Polariser adapter for cross-polarised light
Retardation plate
Compensator
Bertrand lens
Chelsea filter
Wave plat
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Results
RUM 1

Fig 1: RUM 1 x 5 DF EDF

Fig 2: RUM 1 x 10 DF EDF

Fig 3: RUM 1 x 10 DF EDF

Fig 4: RUM 01 x 20 UV DF without green
light

Fig 5: RUM 01 x 20 UV green LP

Fig 6: RUM 01 x 20 UV blue DP
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RUM 2

Fig 7: RUM 02 x5 DF Real Time EDF

Fig 8: RUM 02 x10 DF Real Time EDF

Fig 9: RUM 02 x20 DF Real Time EDF

Fig 12: RUM 02 x20 UV DF Real Time EDF

Fig 11: RUM 02x20 green LP Real Time EDF

Fig 12: RUM 02x20 blue BPReal Time EDF
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RUM 3

Fig 13: RUM 03 x5 DF

Fig 14: RUM 03 x20 DF

Fig 15: RUM 03x20 UV DF EDF

Fig 16: RUM o3 x20 UV blue BP
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RUM 04

Fig 17: RUM 04 x5 DF nd2

Fig 18: RUM 04x10 DF Real Time EDF

Fig 19: RUM 04 x20 DF Real Time EDF

Fig 20: RUM 04x20 UV DF Real Time EDF

Fig 21: RUM 04x20 green LP Real Time EDF

Fig 22: RUM 04 x20 UV blå BP Real Time
EDF
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RUM 05

Fig 23: RUM 05 x10 DF

Fig 24: RUM 05 x20 DF Real Time EDF

Fig 25: RUM 05x20 UV DF Real Time EDF

Fig 26: RUM 05x20 green LP Real Time EDF

Fig 27: RUM 05 x20 UV blå BP
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RUM 06

Fig 28: RUM 06 x5 DF

Fig 29: RUM 06x10 DF Real Time EDF

Fig 30: RUM 06x20 DF Real Time EDF

Fig 31: RUM 06x20 UV DF Real Time EDF

Fig 32: RUM 06x20 green LP Real Time EDF

Fig 33: RUM 06x20 UV blå BP Real Time EDF
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RUM 07

Fig 34: RUM 07 x5 DF

Fig 35: RUM 07 x10 DF Real Time EDF

Fig 36: RUM 07x20 DF Real Time EDF

Fig 37: RUM 07 x20 UV DF Real Time EDF

Fig 38: RUM 07x20 green LP Real Time EDF

Fig 39: RUM 07x20 UV blå BP Real Time EDF
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RUM 10

Fig 40: RUM 10 x05 DF

Fig 41: RUM 10 x10 DF

Fig 42: RUM 10x20 DF Real Time EDF

Fig 43: RUM 10 x20 UV DF Real Time EDF

Fig 44: RUM 10x20 green LP Real Time EDF

Fig 45: RUM 10 x20 UV blå BP Real Time
EDF
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RUM 11

Fig 46: RUM 11x5 DF

Fig 47: RUM 11x10 DF

Fig 48: RUM 11x20 DF

Fig 49: RUM 11x20 UV DF

Fig 50: RUM 11x20 green LP Real Time EDF

Fig 51: RUM 11x20 UV blå BP Real Time EDF

Fig 52: RUM 11x50 DF Real Time EDF

Fig 53: RUM 11 x50 green LP Real Time EDF
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RUM 12

Fig 54: RUM 12x5 DF

Fig 55: RUM 12 x10 DF Real Time EDF

Fig 56: RUM 12 x20 DF Real Time EDF

Fig 57: RUM 12 x20 UV DF Real Time EDF

Fig 58: RUM 12x20 green LP Real Time EDF

Fig 59: RUM 12x20 UV blå BP Real Time EDF
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RUM 13

Fig 59: RUM 13 x 5 DF Real Time EDF

Fig 60: RUM 13 x 10 DF Real Time EDF

Fig 61: RUM 13 x 20 DF Real Time EDF

Fig 62: RUM 13 x 20 UV DF Real Time EDF

Fig 63: RUM 13 x 20 UV red GFP3035D Real
Time EDF

Fig 64: RUM 13 x 20 UV blue BP Real Time
EDF

Fig 65: RUM 13 x 20 UV green LP Real Time
EDF

Fig 66: RUM 13 x 20 UV blue LP Real Time
EDF
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RUM 14

Fig 67: RUM 14 x 5 DF Real Time EDF

Fig 68: RUM 14 x 10 DF Real Time EDF

Fig 69: RUM 14 x 20 DF Real Time EDF

Fig 70: RUM 14 x 20 UV DF Real Time EDF

Fig 71: RUM 14 x 20 UV green LP Real Time
EDFx

Fig 72: RUM 14 x 20 UV blue LP Real Time
EDF

73

RUM 15

Fig 73: RUM 15 x 5 DF Real Time EDF

Fig 74: RUM 15 x 10 DF Real Time EDF

Fig 75: RUM 15x 20 DF Real Time EDF

Fig 76: RUM 15x 20 UV DF Real Time EDF

Fig 77: RUM 15x 20 UV green LP Real Time EDF

Fig 78: RUM 15x 20 UV blue LP Real Time EDF

Fig 79: RUM 15 x 50 DF Real Time EDF

Fig 80: RUM 15 x 50 UV DF Real Time EDF

Fig 81: RUM 15x 50 UV green LP Real Time EDF

Fig 82: RUM 15 x 50 UV blue LP Real Time EDF

RUM 16
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Fig 83: RUM 16 x 5 DF Large Image 1

Fig 84: RUM 16 x 10 DF Real Time EDF

Fig 85: RUM 16 x 20 DF Real Time EDF

Fig 86: RUM 16 x 20 UV DF Real Time EDF

Fig 87: RUM 16 x 20 UV green LP Real Time
EDF

Fig 88: RUM 16 x 20 UV blue LP Real Time
EDFx
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