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Abstract

Keywords: Local Flexibility Markets; Electricity Market Governance; Coordination
Architecture; Stakeholder Integration; Market Design; Demand-Side Flexibility;

Distribution System Operators; Energy Transition; Regulatory Frameworks

Local Flexibility Markets (LFM) have emerged as a promising market-based solution to
address grid constraints and support the transition toward a more decentralized and
electrified energy system. Nevertheless, despite their technical potential, the participation of
industrial and commercial actors remains limited and uneven. A substantial body of research
has been dedicated to engineering and economic perspectives, while largely overlooking the
organizational and coordination challenges that influence the practical feasibility of these

markets in the future.

This study investigates how the coordination architecture influences the functioning,
participation, and long-term feasibility of LFMs. Adopting a qualitative research design, the
study is based on an embedded single-case analysis of Effekthandel Vist in the Gothenburg
region, Sweden. Empirical data was collected through semi-structured interviews with
stakeholders in the LFM ecosystem, including Distribution System Operators (DSOs),
Flexibility Service Providers (FSPs), aggregators, platform operators, and regulatory experts.
Enriched by the incorporation of supplementary empirical material, including reports and

industry insights, in addition to a comprehensive literature review.

The findings reveal that LFM feasibility is determined by how effective coordination
challenges are absorbed by market structures and intermediaries, and less by individual
participation incentives. Evidence from the battery paradox, CapEx bias, key-person
dependency, and the intermediary role of Max Usage illustrates how participation depends
on the capacity of market arrangements to absorb and coordinate complexity across

organizational and institutional layers.

The study makes four theoretical contributions. It substantiates coordination architecture as
an analytical framework for LFM feasibility. Demonstrates that the productive and
destabilizing features of polycentric governance are inseparable in fragmented utility
landscapes. Identifies participation accessibility as a distinct fourth market design
dimension alongside price, product, and timeframe. Lastly, specifies the systemic layers
where participation failures originate. Ultimately, this study implies that scaling LFMs
beyond early-adopter contexts is fundamentally a governance challenge requiring

institutional and regulatory reform rather than isolated market design adjustments.
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1. Introduction

This chapter introduces the study’s context, problem discussion and analytical focus. It
traces the European electricity system’s transformation and the growing need for flexibility
through regulations. Identifies the coordination challenges that constrain the development
of Local Flexibility Markets, and presents the study’s purpose, research questions,

delimitations and disposition.

1.1 Background

The transformation of the European electricity system is driven by three converging forces,
decarbonization targets, the rapid electrification of transport, industry and heating, and the
large-scale integration of renewable energy sources. Together, they are fundamentally
altering the demand placed on electricity networks. In numerous regions, the primary
challenge has shifted from generating sufficient electricity to ensuring its reliable and timely
delivery at the local level. Congestion, inadequate capacity, and peak loads are emerging as

structural constraints on the electrification transition (IEA, 2024; ENTSO-E, 2024).

Within this context, flexibility has attracted growing attention as a mechanism for managing
these pressures. At a systemic level, flexibility is defined as the ability of the power system to
modify its operations in response to fluctuations in electricity demand, supply, and grid
availability across various timeframes, ranging from seconds to years. (ENTSO-E 2024; EEA
& ACER, 2023). While in Swedish context Alvehag et al. (2017) define a more specific form,
demand-side flexibility (DSF), as a voluntary change in electricity demand from the grid over
shorter or longer periods in response to an incentive. The definition emphasizes grid

demand, acknowledging that consumers may also use local resources.

Practitioner discussions at Enlit Conference Europe (2025), increasingly framed flexibility
not only as a technical issue, but as a coordination challenge involving DSOs, aggregators,
and flexibility providers. LFMs have emerged as a market-based response to this challenge,
enabling DSOs to procure flexibility services from decentralized resources to manage local
grid congestion with efficient system operation (Chondrogiannis et al., 2022). Instead of
relying solely on traditional grid expansion, LFMs seek to use existing resources more

efficiently by incentivizing temporary electricity consumption or production adjustments.

At the European regulatory level, Article 32 of the Electricity Market Directive establishes
market-based procurement as the default mechanism for DSOs to acquire flexibility services.
And by June 2026, EU Member States are required to prepare national Flexibility Needs
Assessments aligned with climate and energy goals (Beyond Fossil Fuels, 2026). Despite this

policy momentum, LFM development remains uneven across Europe. Countries such as the



UK, the Netherlands, and France have made significant progress, while Sweden and Norway
remain in earlier stages of development, with outcomes shaped by regulatory frameworks,
DSO incentives, and local network conditions (ENTSO-E, 2024; Chondrogiannis et al.,

2022).

Research on European pilot projects such as CoordiNet and SthlmFlex highlights persistent
challenges related not only to technical implementation but also to coordination and
scalability (Le Coq et al., 2025). Palm et al. (2023) identify significant barriers encountered
by FSPs in Swedish LFMs. These barriers include complex market design, manual and
time-consuming procedures, regulatory uncertainty, and concerns about interference with
core business activities. Where findings suggest that LFMs represent not only a regulatory
innovation but also an organizational challenge for the involved actors. Olivella-Rosell et al.
(2018) further substantiate this perspective by demonstrating that design decisions influence
the efficacy of local flexibility, and the heterogeneity of market architectures across Europe
hinders standardization. When considered as a whole, this evidence indicates that LFMs
must be studied not only as technical platforms but also as institutional arrangements

embedded in particular regulatory and organizational contexts.

1.2 Problem Discussion

The central question has shifted from whether flexibility is needed to how it can be effectively
coordinated, incentivized, and integrated into existing market structures (European
Parliament, 2025). Industry actors at Enlit Conference Europe (2025) themselves perceive
this as a coordination problem. Despite growing mounting policy support and demonstrated
theoretical potential, the practical development of LFMs remains constrained and uneven.
Existing regulatory frameworks continue to favor capital-intensive grid expansion over
operational flexibility solutions, leaving DSOs with weak financial motivation to adopt
market-based procurement mechanisms (Power Circle, 2022). At the same time, potential
FSPs face significant coordination costs, forecasting uncertainty, and unclear value

propositions that current market structures do not sufficiently address. (Le Coq et al., 2025).

These challenges are frequently interpreted as failures of market incentives or insufficient
economic signals. However, this explanation is increasingly questioned. Recent empirical
studies suggest that DSF remains underutilized not primarily due to lack of willingness, but
due to structural and institutional constraints that limit effective participation (Palm et al.,
2023; Chondrogiannis et al.,, 2022). Even where intermediaries such as aggregators are
present, coordination problems still persist with unclear communication, fragmented
responsibilities, limited transparency in market processes, and ambiguity regarding market

rules and activation conditions (Le Coq et al., 2025). While existing literature has made



progress analyzing technical solutions, pricing mechanisms, and regulatory frameworks,
these dimensions are often examined in isolation. This is the gap that the present study aims

to address.

1.3 Purpose and Research Question

Although prior studies have predominantly centered on technical optimization and economic
incentive design, there has been comparatively less emphasis on the manner in which
coordination among actors influences participation conditions and market feasibility in
practical applications. This discrepancy is significant because it indicates that failure to
participate in LFMs is not predominantly attributed to inadequate price signals or
suboptimal product design. Rather, it is primarily influenced by the quality of the

coordination architecture that governs the interactions among actors.

The purpose of this study is to examine how coordination structures between interdependent
actors shape participation, market functioning, and long-term viability in local flexibility
markets. Rather than treating LFMs as markets that succeed or fail based on individual actor
incentives, the study conceptualizes them as coordination systems whose outcomes depend
on how roles, responsibilities, and governance arrangements are organized across the actor
ecosystem. More specifically, the study investigates the conditions that enable or constrain
scalable and sustainable LFM operation, and how the interaction between market design,
stakeholder relationships, and regulatory context determines whether those conditions are

met. These inquiries form the foundation for the following research questions:

Head-RQ
How do coordination structures shape the participation conditions and market

feasibility in local flexibility markets?

Sub-RQ
What types of coordination structures contribute to stable or unstable

operational functioning in Effekthandel Vist?

These questions are explored through a qualitative case study of Effekthandel Vist,
examining how the coordination structures between DSOs, platform providers, aggregators,
FSPs, and regulators produce or undermine the conditions for effective and durable market

operation.



1.4 Delimitations

This study focuses on LFMs from a coordination and governance perspective, explicitly
excluding in-depth analysis of technical or hardware-related barriers to grid development,
which have been extensively addressed in prior research (Palm et al., 2023). The empirical
scope is constrained to the Gothenburg and Molndal regions in Sweden, reflecting the
geographical scope of Effekthandel Vist as the primary case. Consequently, the study does
not endeavor to extrapolate its findings to encompass all European LFM contexts. The
analysis centers on coordination structures between DSOs, FSPs, aggregators, platform
providers, regulators, and researchers, rather than broader system-level or
transmission-level interactions. Participation is therefore analyzed as an outcome of
coordination architecture, rather than as a standalone behavioral phenomenon. The present
study includes active FSPs as well as those who have withdrawn from participation. From a
theoretical perspective, the study adopts Collective Action and Polycentric Governance
Theory along with Market Design Theory as its primary analytical lens, while Stakeholder
Theory is used in complementary and supporting roles. Consequently, the study does not
seek to test, validate, compare, or extend these theories, nor does it aim to develop a
universally applicable model of market design, governance, or stakeholder interaction.
Rather, the theories are used as analytical tools to examine coordination architecture within

the specific context of Effekthandel Vast.

1.5 Disposition

For clarity and structure, the thesis is divided into 6 sections:

Contextual and
Introduction =9  Conceptual =»
Background

Theoretical

Framework =—» Methodology ==» Findings and Analysis = Conclusion

Figure 1. Thesis Disposition. Own Illustration.



2. Contextual and Conceptual Background

This chapter provides the empirical and institutional foundation for the study by situating
LFMs within the broader context of Europe’s energy transition and the growing need for
flexibility in electricity distribution networks. It starts with the emergence of LFMs as
market-based responses to local grid congestion, outlines their design dimensions, actor
constellations, and coordination challenges, then reviews the regulatory and market
structures shaping their development. The chapter closes by narrowing its focus to the
Nordic and Swedish electricity context before introducing Effekthandel Vist as the

empirical case that coordination architecture is analyzed later on.

2.1 Europe’s Energy Transition and Flexibility Needs

The transformation of European electricity infrastructure is characterized by a fundamental
tension. On one hand, legally binding climate targets necessitate rapid decarbonization; on
the other hand, the physical infrastructure required to achieve this is often planned and
constructed over a period of decades. The European Union’s commitment to achieving
net-zero greenhouse gas emissions by 2050 and the intermediate Fit for 55  legislative
package, which mandates a minimum 55% reduction in emissions by 2030 (European
Parliament, 2025). As Letta (2024) frames it, Europe is making structural decisions within a
permanently altered geopolitical energy environment and cannot afford further delays in

adapting its energy systems.

Consequently, the energy system is under an urgent, non-negotiable structural pressure
where it must absorb an unprecedented influx of decentralized, intermittent generation
alongside bidirectional distributed energy resource (DER) flows and exponential load
growth, all within a physical network transmission architecture whose core boundaries are
fixed (Burger et al., 2019; Scholten & Kiinneke, 2016; Schittekatte et al., 2020). With that,
existing network infrastructure was originally designed for unidirectional power flows
extending from centralized generation assets to passive downstream consumers, as it was
fundamentally not built to accommodate these highly dynamic volumes (Schittekatte et al.,
2020). It is within this macro-to-micro bottleneck that local grid congestion ceases to be an
isolated engineering anomaly and instead becomes a predictable, structural consequence of
continental climate policy. This shift necessitates an urgent reevaluation of the allocation

and management of localized network capacity.

Within this context, DSF has attracted growing attention as a mechanism for managing these
pressures. Alvehag et al. (2017) define DSF as the voluntary modification of consumption
patterns in response to institutional incentives. However, while large industrial consumers

possess substantial technical capacity for flexibility provision, their empirical engagement

10



has remained sporadic, routinely constrained by early-stage market immaturity and

insufficient economic incentives (Alvehag et al., 2017).

2.1.1 Consequences for Electricity Distribution Networks

The macro-level transition from predictable fossil generation to variable resources does not
merely alter the financial mechanics of energy procurement; it fundamentally reshapes the
physical constraints of the networks tasked with its delivery. Rapid electrification driven by
investments in carbon-neutral automotive and chemical industries is significantly escalating
peak electricity demand and intensifying operational pressure on local infrastructure
(European Parliament, 2025; Svenska kraftnét, 2026). To contextualize the scale of this
structural pressure, the International Energy Agency (IEA, 2024) reports that globally,
reaching carbon neutrality targets requires adding or replacing nearly 80 million kilometers
of power lines by 2040, an amount equivalent to the entirety of the existing global grid.
Nlustrating this trajectory, ENTSO-E (2024) projects that flexibility needs across European
electricity systems will double across all operational timeframes between 2025 and 2033.
This emphasizes that the challenge is not simply one of aggregate generation adequacy, but
of whether local networks can physically absorb and transport electricity where and when it

is needed.

The resulting constraint is most visible in localized grid congestion manifested when the
physical network reaches its thermal or operational limits, even in scenarios where aggregate
national generation is entirely sufficient (Olivella-Rosell et al., 2018). To comprehend the
phenomenon of grid congestion without recourse to complex engineering jargon, the
network can be conceptualized as a municipal water pipe system. In a similar manner to a
physical water pipe, which possesses a fixed diameter and can only carry a specific volume of
liquid before pressure builds up to cause structural bursts, an electrical feeder line possesses
a rigid thermal capacity limit dictated by its material composition and thickness (Burger et
al., 2019). As Olivella-Rosell et al. (2018) and Chondrogiannis et al. (2022) show, this creates
a mismatch between system-wide availability and local deliverability, especially in networks
with high shares of distributed energy resources, suggesting that a country may possess a
massive surplus of green electricity at the aggregate level, but if the local pipes leading into a

specific city are full, that energy cannot be delivered.

In Sweden specifically, Svenska kraftnit (2026) highlights that rapid electrification is
expected to significantly escalate peak demand, particularly within urban regions, generating
severe local capacity constraints even in scenarios where national aggregate generation
capacity remains adequate. Traditionally, DSOs have addressed capacity constraints through

an approach known as fit-and-forget’, in order to reinforce physical infrastructure, it is

11



necessary to lay thicker cables and construct larger substations that are sized to
accommodate the worst-case peak demand (Alvehag et al., 2017). While this approach is
reliable, it results in the underutilization of expensive assets for a significant portion of the
year. Furthermore, it is unable to keep pace with the rapid pace of industrial electrification.
Grid reinforcement projects require significant investments and take a long time, often over
ten years, while demand grows exponentially (Michaelis et al., 2025). The gap between slow,
costly physical expansion and growing demand has led to the development of new

coordination methods.

2.2 Electricity Market Structure

In order to comprehend the genesis of localized operational bottlenecks, it is imperative to
situate the physical network within the institutional framework of broader wholesale
electricity markets. Electricity possesses unique physical characteristics that distinguish it
from conventional traded commodities. It must be consumed at the moment of production,
its physical delivery is entirely bound by the topology of the grid infrastructure, and system
stability requires continuous, real-time balancing of supply and demand (Schittekatte et al.,

2020).

To manage these physical constraints across a macro-scale, European electricity is traded
across a sequence of interconnected markets operating over different time horizons. Within
the Nordic region, the coordination of wholesale markets is chiefly managed by Nord Pool, a
prominent entity among Europe’s largest power exchanges. Forward markets allow
participants to hedge price risks and secure long-term investment planning through financial
contracts months or years ahead of delivery. The day-ahead market, which clears one day
before delivery, constitutes the principal price-setting mechanism and determines the
majority of electricity procurement. Intraday markets allow adjustments closer to real time
as demand conditions and generation forecasts change, while balancing markets enable
real-time corrections necessary to maintain frequency stability and supply-demand

equilibrium (Schittekatte et al., 2020; Scrocca et al., 2026).

Table 1. Electricity Market Layers. Source: Scrocca et al. (2026); Schittekatte et al. (2020)

Market Type What is Traded? Purpose Time Horizon
Forward market Electricity (future Price hedging and Months to years
delivery) investment planning ahead
Day-ahead market Electricity (MWh) Energy procurement Next day
Intraday market Electricity (MWh) Real-time adjustments Same day
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Balancing market Balancing services Frequency and system Real time
stability
Local Flexibility Temporary flexibility Manage local grid Day-ahead to real
Market services congestion time

While these sequential wholesale markets ensure system-level balance, they do not fully
resolve localized network constraints. In accordance with contemporary European market
designs, extensive geographical regions are classified as uniform bidding zones (ACER,
2024). Within a bidding zone, the electricity network is regarded as a "copper plate,"
signifying that internal congestion is not factored into pricing mechanisms and energy is
traded as if grid constraints are non-existent. In practical terms, this engenders a critical
structural gap, resulting in market outcomes at the wholesale level failing to reflect local

physical constraints at the distribution level.

As established in section 2.1.1, conventional grid expansion is incapable of resolving this
discrepancy at the requisite velocity or magnitude. The incongruity between wholesale
market coordination and local physical grid realities is not a transient phenomenon but
rather a persistent characteristic of the electrification landscape. LFMs have been developed

to address this fundamental challenge.

2.3 Characteristics of Local Flexibility Markets

To address this structural gap between wholesale market coordination and local physical
constraints, LFMs have emerged as market-based coordination mechanisms. Rather than
trading electricity itself, they obtain flexibility services in response to local congestion and
operational constraints within defined distribution network areas. These markets enable
DSOs to manage local grid constraints more efficiently by leveraging demand-side and
distributed resources, offering a potentially more cost-effective alternative to conventional

infrastructure investments (Scrocca et al., 2026; Essayeh et al., 2025).
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Figure 2. General Operational Structure of LEM. Source: Scrocca et al. (2026)

In practice, a DSO issues procurement requests when congestion is anticipated in a specific
part of the distribution network. An FSP, which may be an industrial firm, a real estate
company, a battery operator, or an aggregator acting on behalf of smaller actors, bids to
provide flexibility by temporarily reducing, shifting, or adjusting its electricity consumption
or generation. If the bid is accepted, the FSP receives compensation in the form of a
reservation payment, an activation fee, or both, depending on the market's product structure
(Goteborg Energi, 2025). However, participation depends not only on technical capability
but on how DSOs structure procurement processes, pricing mechanisms, and participation
rules (Azari et al.,, 2020; Essayeh et al., 2025). Palm et al. (2023) note that there is a
recognized need to support FSPs throughout the journey from identifying a flexible resource
to successfully offering it to market, while smartEn (2025) argues that flexible resources
should be able to access multiple electricity markets seamlessly, a condition that current
market architectures do not reliably provide. LFMs are institutional configurations
embedded in the broader transition towards decentralized electrical systems, where
market-based mechanisms are anticipated to catalyze effective investment and behavior in

conjunction with physical grid administration (Bublitz et al., 2019).

These design challenges are compounded by the multi-layered character of electricity
markets. Flexibility providers often hold assets that are simultaneously attractive to
wholesale, balancing, and LFMs, each operating on different time horizons and governed by
different rules. When these market layers are not coordinated, flexibility providers face
conflicting procurement signals, duplicated commitments, and operational uncertainty that

makes reliable participation difficult to sustain. Olivella-Rosell et al. (2018), Chondrogiannis
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et al. (2022), and SmartEn (2025) identify this lack of cross-layer coordination as a
structural source of participation fragility, and ENTSO-E (2024) documentation reinforces
that aligning transmission- and distribution-level procurement remains one of the most

persistent unresolved challenges in LFM design.

2.3.1 What Makes a Flexibility Market ‘Local’?

The designation Tocal’ in LFMs reflects a fundamental physical property of electricity
networks, that is, flexibility has locational value. Because electricity grids are physically
constrained, congestion that occurs in one part of the distribution network cannot
necessarily be relieved by flexibility provided elsewhere. The value of a flexibility service
therefore depends not only on its technical characteristics but on its geographic proximity to

the constrained network segment (Schittekatte et al., 2020; Chondrogiannis et al., 2022).

The geographic boundaries of an LFM are defined through the grid infrastructure itself. As
Olivella-Rosell et al. (2018) explain, DSOs typically define flexibility zones in coordination
with TSOs and regulators, based on operational congestion risks, technical infrastructure
limitations, and network planning needs. In the European Union context, market geography
is a compromise between trading efficiency and grid feasibility where boundaries are
designed to ensure that procured flexibility can physically relieve the targeted constraint
(Schittekatte et al., 2020; European Parliament, 2025). The increasing specificity of
flexibility is attributable to the intensification of system value dependence on location and
timing of adjustments due to electrification and renewable integration. This geographic
specificity is the defining feature that distinguishes LFMs from both wholesale energy

markets and national balancing services.

2.3.2 LFMs Design Dimensions

The extant literature identifies recurring design dimensions that shape LFM performance in
practice. Michaelis et al. (2025) present an extensive categorization of market components
across temporal dimensions and configurations. In contrast, Olivella-Rosell et al. (2018)
identify three fundamental dimensions: pricing mechanisms, product definitions, and

procurement timeframes. Four design trade-offs are especially prominent.

First, platform architecture raises the question of whether LFMs should operate as dedicated
platforms or be integrated into existing wholesale markets, reflecting a tension between
specialization and liquidity (Burger et al., 2019; Olivella-Rosell et al., 2018). Second, Burger
et al. (2019) and Scholten & Kiinneke (2016) find that market operation is concerned with
whether coordination should be centralized under an independent operator or managed by

neutral facilitators, highlighting trade-offs between efficiency and neutrality. The third

15



concerns procurement timeframes that present a conflict between long-term contracts that
support investment certainty and short-term mechanisms that enhance operational
flexibility (Olivella-Rosell et al., 2018; Michaelis et al., 2025). In practice, this trade-off
directly shapes which actors can participate. Long-term flexibility arrangements such as
Long Flex require FSPs to forecast their capacity months in advance, which tends to favour
larger industrial actors with stable and predictable consumption patterns while
disadvantaging smaller or more variable actors (Michaelis et al., 2025; Olivella-Rosell et al.,
2018; Chondrogiannis et al., 2022). Shorter-term procurement mechanisms reduce this
forecasting burden and increase operational adaptability, but expose participants to greater
revenue uncertainty. Contract structure therefore functions as more than a technical
parameter, it distributes operational risk across actor types and determines which actors are
structurally capable of participating at all. Fourth, Scrocca et al. (2026) address pricing
mechanisms, arguing that auctions, administrative pricing, or negotiated approaches each
have different stages of market maturity. With simpler mechanisms appropriate for

early-stage markets and competitive auctions suited to more developed ones.

To mitigate these challenges, Michaelis et al. (2025) argue that policymakers and market
operators should first define objectives, then characterize market participants and roles, and
finally select core design options across platform, product, and trade dimensions. This
reflects a broader consensus in the literature that there is no universally optimal LFM design,
and that appropriate configurations depend on local conditions, market maturity, and

regulatory context.

2.3.3 Actors, Participation, and Coordination Challenges

LFMs bring together four principal categories of actor roles: the DSO, which procures
flexibility; the aggregator, which pools distributed resources into standardized market
products; the FSP, which delivers flexibility; and the market operator, which manages the
platform and clearing process (Jin & Jia, 2019) In practice, these boundaries are often
blurred where aggregators may simultaneously act as platform operators or service
providers, which complicate accountability and governance structures. Due to the fact that
individual DER assets generally lack the requisite volume to submit bids directly into
auctions, the aggregator functions as a pivotal commercial and technical intermediary. By
consolidating variable load profiles into dependable capacity commitments, it renders

distributed participation feasible at the scale required by DSOs (Jin & Jia, 2019).

The literature identifies a set of recurring barriers that limit direct participation across
operational LFMs, further underscoring the structural necessity of the aggregator.

Olivella-Rosell et al. (2018) find that participation requires advanced forecasting capabilities,
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continuous monitoring, and compliance with detailed market rules, which are conditions
that disproportionately disadvantage smaller or less sophisticated actors. Chondrogiannis et
al. (2022) and Scrocca et al. (2026) highlight that transaction costs, operational complexity,
and uncertain revenues frequently reduce the financial attractiveness of participation. Le
Coq et al. (2025) specifically identify technical, economic, and knowledge-based barriers that
prevent smaller actors from participating directly, and position aggregators as necessary

intermediaries that reduce transaction costs and enable market access.

Palm et al. (2023) posit that aggregators function as trusted intermediaries whose presence
frequently demonstrates a decisive role in FSPs’ determination of their willingness to engage
with the market or regard it as an unmanageable operational risk. This mediation is crucial
because, as Alvehag et al. (2017) point out, while large industrial consumers possess
substantial inherent potential for flexibility, their engagement has historically remained
sporadic, routinely constrained by early-stage market immaturity and insufficient economic

incentives.

A further coordination challenge concerns the risk of overlapping procurement between
DSOs and TSOs. Olivella-Rosell et al. (2018) identify the risk that the same flexibility
resources are targeted by different actors for different purposes, producing conflicting
signals. SmartEn (2025) illustrates this concretely, showing that uncoordinated procurement
across market layers can prevent FSPs from stacking value across markets whereas a bid
committed to a local flexibility market may inadvertently compromise transmission-level
balancing if markets are not aligned. SmartEn (2025) argues that addressing this requires
market design that moves away from siloed structures, enabling bids to be available across

multiple buyers without requiring FSPs to individually engage each market.

2.4 Regulatory Environment for LFMs

The development of LFMs across Europe is taking place within a regulatory environment
that is evolving rapidly but unevenly. At the European level, flexibility has become a central
policy priority, embedded in initiatives including the Electricity Market Design Reform and
the Energy System Integration Strategy. Most significantly, Article 32 of the Electricity
Market Directive establishes market-based procurement as the default mechanism through
which DSOs should acquire flexibility services, positioning LFMs as key instruments for
congestion management and system balancing (Chondrogiannis et al., 2022). The 2019
Clean Energy Package further institutionalized this direction by requiring that system
operators consider flexibility as an alternative to network investments, and that this
consideration take place in a market-based way. Under EU directives, grid operators are

required to evaluate solutions such as DR and energy storage alongside infrastructure
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expansion (Power Circle, 2022). By June 2026, EU Member States are required to prepare
national Flexibility Needs Assessments, setting targets for non-fossil flexibility aligned with

climate and energy goals (Beyond Fossil Fuels, 2026).

In Sweden, the EU-level obligations are translated into national DSO duties primarily
through Swedish legislation and regulatory practice. The Energy Markets Inspectorate (Ei)
plays a central role as the regulatory authority responsible for supervising grid operations
and setting the conditions for network regulation (Le Coq et al., 2025). Ei implements the
revenue cap framework that governs how DSOs recover costs from network users, interprets
EU directives in the national context, and sets the rules within which DSOs must assess and
procure flexibility. Le Coq et al. (2025) establish that the EU directs the obligation to
consider flexibility; Ei’'s (2025) regulatory design determines whether doing so is

organizationally rational.

Understanding the DSO’s position in this regulatory structure requires acknowledging a
foundational institutional feature, which is that DSOs operate as regulated natural
monopolies. Because it is economically inefficient to build multiple competing distribution
networks within the same territory, each DSO holds exclusive control over the grid
infrastructure in its service area (Burger et al., 2019). This monopoly position means DSOs
face no competitive pressure to improve cost efficiency or procurement strategies. Instead,
their decisions are mainly driven by Ei’s regulatory rules, especially the revenue cap, which
determines which costs can be recovered and which investments are financially viable. CEER
(2023) identifies this as a structural tension at the heart of flexibility market development
that incentive-based regulation is designed to improve DSO cost efficiency and reduce tariffs
for end users, but when short-term cost savings are rewarded over long-term system
optimization, DSOs may rationally underinvest in flexibility solutions or delay procurement
even where it would be more efficient than grid expansion. Burger et al. (2019) extends this
concern by flagging the risk that a regulated monopoly participating in adjacent competitive
markets, such as DER procurement, may produce cross-subsidization and vertical
foreclosure, where control over grid infrastructure is leveraged to disadvantage other market
actors. It is imperative to acknowledge the foundational role of these dynamics in
establishing regulatory design not merely as a concomitant condition for LFM development

but as a determinative one.

Although EU policy momentum is strong, the regulatory landscape remains varied across
Member States. Market rules, pricing structures, and temporal arrangements vary
significantly across implementations, with no clear consensus on optimal design

configurations (Scrocca et al., 2026; Nyman & Bartusch, 2025). Differences in national
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implementation have led to varying levels of market maturity, inconsistent participation
rules, and uncertainty for market actors, particularly those operating across multiple
jurisdictions (Chondrogiannis et al., 2022; Olivella-Rosell et al., 2018). In Sweden,
regulatory reforms including the introduction of time-of-use tariffs by 2027 aim to
strengthen demand-side participation and create clearer economic signals for flexibility
provision (CEER, 2023), though the revenue cap framework's treatment of flexibility
procurement costs remains an unresolved constraint, as discussed in the empirical analysis.
Nordic Energy Research (2025) identifies six key recommendations for policymakers seeking

to improve the conditions for LFM development.

Table 2. Recommendation for LEMs development. Source: Nordic Energy Research (2025)

Recommendation Rationale

Implementing technology-neutral Prevents regulatory bias toward specific technologies
regulation for DSOs or procurement approaches.

Increasing DSO engagement in flexibility The issue of structural disincentive, as it pertains to
solutions revenue cap regulation that is biased towards capital
expenditures (CapEx), is addressed herein.

Strengthening coordination among Reduces fragmentation across DSO, TSO, and FSP
market actors interfaces.
Simplifying verification processes for Lowers participation barriers for non-industrial FSPs
smaller loads with limited forecasting capability.

Reassessing operational risk frameworks It has been demonstrated that DSOs are now able to
in grid management regard flexibility procurement as a legitimate risk
management instrument.

Considering alternatives to market-based | Acknowledged that market-based mechanisms are not
procurement mechanisms where universally optimal across all grid contexts.
appropriate

Concurrently, recent research underscores the need to consider alternative pathways for
addressing distribution-level flexibility challenges, beyond the borders of LFMs alone.
Nordic Energy Research (2025), Scrocca et al. (2026), and Michaelis et al. (2025) all
emphasize that alternative coordination mechanisms, tariff structures, grid investments, and
non-market-based flexibility arrangements may, depending on system conditions and

regulatory design, complement or outperform local flexibility markets in certain contexts.

2.5 The Nordic Electricity Context

The Nordic countries provide a relevant empirical context for examining LFMs, as the Nordic
electricity system is characterized by advanced market integration, high shares of renewable

energy, particularly hydropower, and strong regional coordination. Since the early 2000s,
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the ministries and regulators of the Nordic countries have worked toward harmonizing their
electricity markets, initially at the TSO level. Distribution-level coordination has followed
more gradually and remains a work in progress. The Nordic electricity market is also
characterized by extensive cross-border connections, making coordination between

transmission and distribution system operators crucial (Schittekatte et al., 2020).

A study by Nordic Energy Research (2025), based on ten case studies across Norway,
Sweden, Denmark, and Finland, demonstrates that DSF is increasingly sourced from
technologies including smart appliances, battery storage, electric vehicle chargers, heating
systems, and commercial loads. Le Coq et al. (2025) reinforce that the operational relevance
of distribution-level flexibility is no longer prospective but already materializing in system
operation and market design across the region. Sweden stands out as an instructive case
within this Nordic context. Swedish electricity zones (SE1—SE4) reflect the structural
transmission constraints between northern generators and southern demand centers.
Localized congestion challenges are particularly acute in SE3 and SE4, making Sweden
relevant for studying distribution-level flexibility and congestion management (Svenska

kraftnit, 2025).

Rather than building entirely new systems, Sweden has leveraged existing infrastructure and
institutional arrangements to integrate flexibility solutions. Swedish regulation incorporates
benchmarking mechanisms that assess DSOs’ cost efficiency by comparing operational
expenditures against system outputs such as customers served, electricity delivered, and
network infrastructure (CEER, 2023). Recent regulations are evolving, including
Totex-reform incentive structures, have encouraged DSOs to consider alternatives to
traditional grid reinforcement investments (Ei, 2025). Empirical insights from pilot projects
including CoordiNet and SthimFlex demonstrate that coordination between TSOs and DSOs
can enable flexibility procurement as a cost-efficient alternative to grid reinforcement,

particularly for managing peak demand events (Le Coq et al., 2025).

System-specific characteristics also shape the practical potential of DSF in Sweden. The
widespread use of heat pumps enables load shifting among residential consumers, while
significant industrial loads provide opportunities for large-scale FSP participation. A central
challenge for scaling LFMs across the Nordic region is product standardization, where
harmonized flexibility products are widely seen as a prerequisite for scalability, but
accommodating the specific local conditions of different distribution systems remains a

persistent obstacle (CEER, 2023).
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2.6 Case Study Context: Effekthandel Vast

This market provides a concrete and operationally mature setting for examining how
coordination and participation function under real-world conditions across multiple
consecutive operating seasons. Effekthandel Vast was launched in 2022 through a
collaboration between Goteborg Energi Nat, Molndal Energi Nat, and the platform provider
NODES. NODES operates as a digital marketplace through which the two DSOs procure
flexibility from a range of FSPs, including industrial firms, real estate companies, EV
charging operators, and aggregators (NODESmarket, 2025). The market currently operates
in the Gothenburg and Molndal regions in Sweden, both of which are experiencing rapid

electrification and increasing local grid constraints.

Flexibility is primarily procured during winter months, when demand peaks place the
greatest stress on local distribution infrastructure (Goteborg Energi, 2025). The market
offers three products. In Short Flex, DSOs issue requests when congestion is expected, and
FSPs submit competitive bids, functioning like a spot market for flexibility. In Long Flex,
FSPs receive a standing payment in exchange for committing a defined volume of flexibility
over a period, with an activation fee upon each use. Max Usage defines a maximum
consumption threshold and compensates FSPs for staying below it during defined hours,
rather than requiring a fixed volume of reduction. This product was an innovation project
and developed to accommodate EV charging infrastructure, where consumption depends on
charging behavior and cannot easily be converted into fixed commitments. The Max Usage
product has since been adopted in several other countries with great success, including for

example Norway (NODESmarket, 2025).

The FSP base of Effekthandel Vist includes charging infrastructure operators, battery
storage providers, heat pump operators, property management companies, industrial loads,
and aggregators that bundle smaller resources (Goteborg Energi, 2025). The geographic
context of the case is particularly relevant, as Gothenburg is a key hub in Sweden’s green
industrial transition. Industry and transport account for 58% of the country’s greenhouse gas
emissions, of which approximately three-quarters originate from the Gothenburg region. At
the same time, the region is emerging as a potential center for the European battery cell
industry, further increasing demand for grid capacity (Invest in Gothenburg, 2025). In this
context, Effekthandel Vast represents a departure from traditional grid expansion strategies
by introducing flexibility procurement as a complementary operational approach. However,
practical challenges remain, including the risk of double counting flexibility across markets
and information asymmetries that complicate data integration and coordination (Alvehag et

al., 2017).
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3. Theoretical Framework

This chapter develops the theoretical foundation for analyzing LFMs as coordinated
socio-technical systems. Rather than applying multiple theories as parallel explanatory
lenses, the chapter builds toward a single integrating concept of coordination architecture,
which refers to the way roles, responsibilities, interfaces, information flows, and
decision-making processes are organized across the actors within a market system.
Understanding why this concept is necessary, and what it consists of, requires first

establishing what existing theories reveal and where they fall short when applied to LFMs.

3.1 Framing the Analytical Approach

Three theoretical bodies provide the analytical inputs to the concept of coordination
architecture. Market Design Theory explains how market architectures, pricing structures,
and participation rules are constructed, but tends to assume that actors will respond
rationally to well-designed mechanisms, an assumption increasingly challenged in LFMs.
Stakeholder Theory contributes by identifying the actors inhabiting LFMs and mapping the
interdependent relationships and power asymmetries between them. In this study, however,
the theory serves primarily as a supporting ecosystem-mapping framework rather than as
the main explanatory lens for coordination evolving. Collective Action and Polycentric
Governance Theory address these limitations by explaining how coordination between
interdependent actors depends on institutional arrangements, monitoring mechanisms,
trust-building processes, and distributed governance structures. Nevertheless, these
perspectives were originally developed outside electricity market contexts, requiring

adaptation to the regulatory and socio-technical complexity characterizing LFMs.

No single theory is sufficient on its own, which justifies the multi-lens analytical approach
adopted in this study. While alternative perspectives such as Institutional Theory or
Transaction Cost Economics could explain aspects of organizational legitimacy, contractual
efficiency, or firm-level decision-making, they provide more limited explanatory power
regarding the multi-level coordination, interdependence, and governance complexity
inherent in LFMs. Therefore, the selected theoretical combination was considered more
suitable because it allows the study to examine how market structures, institutional
arrangements, and actor relationships jointly shape coordination outcomes across

interconnected technical, organizational, and regulatory layers.

3.2 Conceptual Model and Research Gaps

The conceptual model developed in this study reframes LFMs from a problem of individual

market participation to one of systemic coordination architecture, referring to the way roles,
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responsibilities, interfaces, information flows, and decision-making processes are organized
across corresponding actors within the market system. This shift in perspective is informed

by the limitations identified across the later theoretical framework.

Theoretical lenses
: Theory
- E G

Market construction - Fligstein & Callon

1 Regulatory Variable
Grid Congestion
g Mandates Renewables
Co-evolving structures -
Roth 2002; Ostrom 1990
RN A—
LFM Design Co-evolve Actor Ecosystem
’ Ecosystem mapping - Freeman
' Mediating factors - Ostrom 1990; Cano-Martinez et al. 2025; Thollander & Palm 2015
‘ Information & Coordination Incentive (mis)
' Transparency Frictions alignment
: Coordination architecture
\ DSO =P Platform = Aggregator =¥  FSPs

\ Actor behavior reshapes market l

design - Roth 2002 iterative learning

@ort—Term Viability !gng-Term Scalability

Figure 3. Conceptual model. Own Illustration.

The model shown in Figure 3 is organized across five analytical layers that flow downward
from structural conditions to market outcomes. The initial layer, comprising grid congestion,
regulatory mandates, and variable renewables, elucidates the fundamental rationale behind
the construction of LFMs. The second layer positions the LFM design and the actor
ecosystem as co-evolving drivers. This means that design choices shape actor behavior, and
actor behavior also reshapes market design over time. The mediating factors layer of
information asymmetry, coordination frictions, and incentive misalignment captures why
well-designed formal structures still produce coordination failures in practice. The
coordination architecture layer is the analytical core, mapping the operational chain from
DSO to platform to aggregator to FSPs through which flexibility is procured and delivered,
where a feedback arrow from this layer leads back to the structural drivers. Finally, the
model outputs an assessment of market feasibility split into short-term viability and

long-term scalability, which are the two dimensions the research questions address.

When combined, these theoretical perspectives reveal three central gaps in the literature.

First, there is limited integration between market design perspectives and
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coordination-oriented governance approaches, with existing studies typically focusing either
on technical optimization or high-level institutional analysis. Second, there is insufficient
empirical understanding of how actors interact, distribute responsibilities, and negotiate
incentives within LFMs. Third, the coordination structures themselves, including how roles
are allocated, how frictions emerge, and how complexity is managed, remain underexplored.
To address these gaps, the proposed conceptual model integrates Market Design Theory with
Collective Action and Polycentric Governance Theory while using Stakeholder Theory in a
supporting capacity to map the actor ecosystem surrounding LFMs. Rather than
conceptualizing LFMs as markets where actors independently respond to price signals, the
model treats them as coordinated systems where outcomes emerge through the interaction
between formal institutional structures and interdependent actor relationships. This
perspective positions LFMs not as standalone market innovations, but as socio-technical
coordination systems whose performance depends on how effectively institutional
arrangements, governance structures, and actor interdependencies are aligned across

multiple levels of the electricity system.

3.3 Market Design Theory

Market Design Theory emerged from a fundamental shift in economic thinking, from
viewing markets as naturally self-organizing systems toward understanding them as
deliberately constructed institutional arrangements. Rather than assuming that markets
function automatically through spontaneous exchange, the theory conceptualizes markets as
engineered environments whose outcomes depend on the rules, infrastructures, and

coordination mechanisms that interaction is organized (Bublitz et al., 2019).

In this view, markets must be designed, implemented, monitored, and adjusted in response
to real-world behavior and constraints. While Roth (2002) conceptualizes market design as
economic engineering concerned with the design of rules, market mechanisms and
incentives, Kominers et al. (2017) place greater emphasis on the governance infrastructure
required to make those rules operational. Their contribution lies in highlighting how
information systems, participation procedures, verification mechanisms, and coordination
processes enable actors with differing capabilities and objectives to participate effectively in
designed markets. This distinction is of particular pertinence for LFMs, as market feasibility
is contingent not solely on formal product design, but also on the capacity to onboard,

coordinate, verify, and provide practical support to the relevant actors.

Unlike traditional economic models that often rely on assumptions of perfect rationality,
complete information, and frictionless exchange, market design begins from the recognition

that actual markets operate under behavioral limitations, institutional constraints, and
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imperfect coordination. The purpose of market design is not merely to explain how markets
theoretically reach equilibrium, but to construct institutions that function effectively under
real-world conditions (Roth, 2002). This field is inherently pragmatic and problem-oriented,
focusing on how rules and mechanisms shape behavior in practice rather than under

idealized conditions.

Central to Roth’s argument is the idea that market outcomes depend critically on market
architecture. Matching procedures, auction formats, participation requirements, pricing
structures, timing rules, and information flows all influence how actors behave and whether
markets function efficiently. Market design therefore treats institutional rules not as neutral
background conditions, but as active variables that shape participation, trust, competition,
and coordination. Because these interactions are often too complex to solve analytically,
Roth (2002) argues that market design must combine game theory with experimental
economics and computational methods. In this sense, market design differs from purely
theoretical economics by emphasizing iterative learning, empirical testing, and adaptation.
Roth later reinforces this perspective by arguing that successful market design develops
through experimentation and practical implementation rather than through deriving

universally optimal solutions from abstract principles (Roth, 2009).

With this, the theoretical foundations of market design still remain closely connected to
game theory. Roth and Wilson (2019) argue that designed markets must still account for
strategic interaction among participants, since actors adapt their behavior in response to
rules, incentives, and expectations regarding others’ actions. Cooperative and
non-cooperative game-theoretic models therefore remain essential for understanding
bidding behavior, participation incentives, and strategic coordination within designed
markets. However, Roth and Wilson (2019) simultaneously emphasize that theoretical
elegance alone is insufficient, where markets must also be workable in practice and designs
must accommodate bounded rationality, informational asymmetries, institutional
complexity, and operational feasibility. Market design becomes a bridge between abstract
economic theory and applied institutional problem-solving. This distinction becomes
clearer when comparing market design with mechanism design. Mechanism design,
associated with Hurwicz (1973), typically seeks theoretically optimal outcomes under
idealized assumptions regarding information and rational behavior. Market design, by
contrast, focuses on constructing institutions that function under imperfect and
context-dependent conditions. As argued by Chen et al. (2020), the field prioritizes
robustness, feasibility, and adaptability over formal optimality. Consequently, market design
is not simply an application of existing economic theory, but also a response to the

limitations of traditional models when confronted with real-world complexities.
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These theoretical debates are particularly relevant in the context of LFMs, where many
standard assumptions underlying market design are systematically violated. LFMs involve
diverse actors with different capabilities, incentives, technological resources, and
operational constraints. Therefore, participation is often voluntary and highly context
dependent, while information asymmetries and transaction costs remain substantial (Palm
et al., 2023; Chondrogiannis et al., 2022). Because these grid transactions are
context-dependent and site-specific rather than uniform, they directly mirror Roth’s (2009)
assertion that congestion is especially a problem in markets in which transactions are
heterogeneous and offers cannot be made to the whole market. Under such conditions, even
coordination procedures can produce significant changes in market participation and system
efficiency. This also reinforces Roth’s (2002) argument that market design must be treated
as an adaptive process rather than as the search for universally optimal solutions where in
LFMs, market effectiveness depends on whether institutional arrangements are capable of
sustaining participation, coordination, and trust across a fragmented ecosystem of

interdependent actors.

In this study, Market Design Theory is applied to analyze how market structures,
procurement mechanisms, product configurations, and participation rules shape
coordination conditions and participation incentives within LFMs. Particular attention is
given to how design choices distribute operational responsibilities, information

requirements, and risks across different actor categories (Cano-Martinez et al., 2025).

3.3.1 Markets as Institutional Constructions

A central assumption underlying Market Design Theory is that markets do not emerge
spontaneously, but must be actively constructed through institutional and political
processes. This perspective is developed most systematically by Fligstein (1996) and Callon
(1998), who both challenge the classical economic view of markets as self-organizing systems
driven primarily by price mechanisms and voluntary exchange. Instead, they argue that
markets for complex goods require extensive institutional work before exchange can occur

at all.

Fligstein (1996) conceptualizes markets as politically stabilized social structures that depend
on the creation of four institutional elements: property rights, governance structures, rules
of exchange, and conceptions of control. Property rights define what can be owned and
traded, governance structures establish authority and decision-making processes, rules of
exchange determine how transactions occur, and conceptions of control provide shared
understandings regarding acceptable market behavior and strategic stability. On an

important note, these foundations are not naturally generated through market interaction
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itself, instead they are actively negotiated by actors with different interests and resources.
Callon (1998) extends this argument through the concept of framing, which describes how
markets depend on the construction of clearly defined and tradeable objects. For exchange to
occur, goods must be extracted from their broader social and technical context so they can be
standardized and compared. Therefore, market formation requires continuous processes of

categorization and setting boundaries that make economic interaction possible.

Together, Fligstein and Callon explain dimensions of LFMs that standard market theories
struggle to capture. In essence, the study elucidates the underlying reasons why LFMs are
predominantly initiated and orchestrated by DSOs or regulatory entities as opposed to
emerging organically through competitive processes. Furthermore, it expounds on the
rationale behind market development often becoming contingent on highly motivated
organizations that possess the capacity to execute the necessary tasks to stabilize
participation and orchestrate the coordination of actors. This interpretation aligns with
broader literature emphasizing the constructed nature of markets. Chen et al. (2020) assert
that markets require deliberate institutional infrastructures capable of managing
externalities and coordination challenges. Similarly, Bublitz et al. (2019) argue that flexibility
and capacity mechanisms should not be viewed as natural outcomes of competitive
electricity markets, but as deliberate policy interventions introduced to address structural
limitations in traditional energy-only market systems, particularly inadequate investment

incentives and grid reliability concerns.

When observed through this particular lens, LFMs bear a resemblance to hybrid institutional
arrangements that integrate market exchange with components of coordination and risk
management. In many cases, DSOs effectively compensate actors not only for activated
flexibility, but also for maintaining the capability and readiness to provide flexibility when
needed. This configuration confers upon LFMs characteristics analogous to those observed
in option-based or insurance-like arrangements, wherein the value is partly attributed to the
mitigation of operational uncertainty and the deferral of costly grid reinforcement

investments, even in circumstances where activation does not transpire.

3.3.2 Structural Trade-Offs in Market Coordination

Market design for LFMs is not simply an optimization problem awaiting a better solution.
The trade-offs embedded in its architecture are structurally irresolvable, meaning they
cannot be eliminated through improved rules or better information, because they arise from

three distinct but compounding tensions that pull in opposite directions simultaneously.
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The first tension is institutional-technical. Scholten and Kiinneke (2016) argue that effective
market design requires coherence between the rules of the game and the physics of the
system, that institutional structures must align with the technical realities they govern.
Electricity networks operate as centralized, physically constrained infrastructure under
monopoly control, while flexibility markets are premised on competitive, decentralized
participation. These two logics of control and competition do not converge through better
design; they reflect genuinely different organizing principles that produce friction at every
interface between market rules and grid operations (Bublitz et al., 2019). In parallel,
Schittekatte et al. (2020) argue that regulators often lack access to the detailed system-level
information required to design targeted and effective flexibility mechanisms. There’s a clash
of logics between the two dominant design perspectives; one where the focus is on capacity
and control systems to prevent normal accidents, and the other where it’s on competition,

regulatory instruments to prevent market failure.

The second tension is informational. Information asymmetry constitutes a structural
condition of LFMs because actors operate under uncertainty regarding system conditions,
future congestion patterns, pricing dynamics, and the behavior of other market participants.
In markets characterized by common-value resources, actors must therefore make decisions
without fully knowing the underlying value or system state, creating persistent coordination
uncertainty rather than isolated informational gaps (Chen et al., 2020). This uncertainty is
compounded by bounded rationality, where actors possess limited cognitive capacity to
process complex market signals even when information is formally available. Recent LFM
research increasingly adopts bounded rationality perspectives, recognizing that participation
decisions are shaped not only by access to information but also by actors’ ability to interpret
and operationalize it under conditions of complexity and uncertainty (Cano-Martinez et al.,
2025). As Alvehag et al. (2017) confirm, actors confronted with complex and uncertain
environments rely on heuristics and simplified decision rules, producing inconsistent

responses to market signals regardless of information quality.

The third tension is organizational. Thollander and Palm (2015) argue that participation in
electricity markets is shaped not only by external price signals but by internal organizational
routines, management structures, and strategic priorities. For FSPs whose core business lies
outside flexibility provision, market engagement depends on whether participation can be
absorbed into existing operational logic, a condition that market design can facilitate but
cannot create. This means that even a well-designed market with adequate price signals and
transparent information will face participation constraints that originate inside firms rather
than inside market rules (Palm et al, 2023). Together, these three tensions establish that

each design choice resolves one tension and tends to deepen another. Product
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standardization has been shown to reduce transaction costs, yet it concomitantly undermines
local adaptation. The implementation of long-term contracts has been demonstrated to
enhance the predictability of FSP revenue; however, it concomitantly reduces DSO
operational flexibility. Transparency mechanisms have been shown to improve information
quality; nevertheless, they are unable to compensate for an organization's incapacity to act

on that information.

These trade-offs are structurally irresolvable because LFMs simultaneously operate
according to multiple institutional logics that cannot be fully reconciled within a single
market arrangement, with the field increasingly prioritizing robustness, feasibility, and
adaptability over formal optimality (Bublitz et al., 2019). Market design in LFMs thus
becomes less a process of achieving equilibrium optimization and more a continuous

balancing of competing coordination requirements within a hybrid socio-technical system.

3.4 Collective Action and Polycentric Governance Theory

Building on the previous theoretical lenses, this section synthesizes how institutional
coordination and governance challenges manifest empirically within LFMs. Because these
markets require highly diverse actors to operate simultaneously across separate vertical and
horizontal planes of the electricity value chain, effective coordination is essential yet remains
a persistent source of systemic friction. While traditional engineering perspectives treat these
frictions as superficial operational issues rectifiable via optimized market rules, clearer role
definitions, or refined software interfaces, this study views them as deep-seated institutional
dilemmas. In this study, Collective Action and Polycentric Governance Theory are applied to
examine how cooperation is coordinated across interdependent actors, how responsibilities
and authority are distributed across institutional layers, and how governance arrangements

influence the stability and scalability of LFMs over time.

3.4.1 Collective Action and Coordination Problems

Collective Action Theory examines the mechanisms through which cooperation emerges and
persists among interdependent actors whose localized incentives do not automatically align
with aggregate system optimization (Ostrom, 1990). The framework addresses structural
configurations where actors share systemic dependencies but face acute individual incentives
to free ride, defect, or prioritize proprietary utility maximization over collective coordination.
Rather than assuming that optimal coordination materializes spontaneously via price signals
or centralized mandate alone, collective action perspectives isolate the institutional
conditions required to foster enduring reciprocity (Ostrom, 1990). In her foundational
framework, Ostrom (1990) established that durable institutional performance relies on the

alignment of specific organizational design principles. When mapping these principles onto
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the contemporary architecture of LFMs, some institutional mismatches become apparent,

which are illustrated in Table 3 below.

Table 3. Coordination Challenges in LFMs Through Ostrom's Design Principles

Ostrom Principle Status in LFM Tension
Clearly defined Partial Participation rights, asset ownership, and bidding rules
boundaries are sometimes specified, but overlapping roles among

aggregators, DSOs, and consumers leave the
coordination arena ambiguous. Enabling
intermediaries is a precondition for collective action,
not an add-on.

Congruence with Violated Flexibility is inherently location-specific and physically
local conditions constrained by grid geography, yet market products are
heavily standardised and regulatory interpretations
vary widely. This mismatch suppresses FSP
participation across early-stage European frameworks.

Collective-choice Violated Coordination rules are designed top-down by TSOs,
arrangements DSOs, regulators, or platform operators. Local
participants have limited influence over rule
modification, which reduces legitimacy and willingness
to invest in cooperation.

Monitoring and Violated Distributed network environments lack robust
enforcement verification and clear penalty mechanisms.
Opportunistic behaviour persists, eroding trust and
validating warnings that latent structural design flaws
can actively undermine local market viability.

3.4.2 Polycentric Governance and Distributed Coordination

While Collective Action Theory illuminates cooperation dynamics between immediate actors,
it is insufficient for explaining coordination within complex systems managed by multiple,
overlapping jurisdictions. To address this broader structural dimension, Ostrom (2010)
conceptualizes Polycentric Governance, shifting the analytical lens from actor-level collective
dilemmas toward system-level coordination across decentralized institutional arrangements.
Polycentric governance brings that complex systems are governed most resiliently through
configurations where multiple decision-making centers operate with partial autonomy while
remaining structurally interdependent (Ostrom, 2010). Under this paradigm, institutional
diversity and overlapping jurisdictions are not structural flaws; rather, they are vital
attributes that support localized adaptation, continuous experimentation, and

context-sensitive rule-making across diverse system scales.
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In modern electricity infrastructure, these semi-autonomous decision centers comprise an
array of interconnected stakeholders including DSOs, TSOs, national regulatory authorities,
aggregators, and commercial market operators. Each node operates with distinct statutory
mandates, temporal horizons, and operational priorities, yet remains tethered to the same
physical network. Polycentric governance is highly salient to LFMs because no singular
entity commands absolute authority, complete informational visibility, or monopolistic
control over the flexibility value chain. Instead, system functionality becomes an emergent
property of how effectively these distributed governance centers can align their decisions and
execute information exchanges across operational boundaries. This conceptualization rejects
the view that markets are naturally self-correcting mechanisms, framing them instead as
politically and institutionally constructed arenas where rules must be continuously stabilized

against conflicting actor agendas (Callon, 1998; Fligstein, 1996).

From this analytical perspective, the coordination failures observed within LFMs are rarely
the product of simple design errors. Instead, they represent classic polycentric pathologies
arising from the difficulty of aligning multiple independent governance centers that are
responding to conflicting institutional logics. Where an LFM approximates Ostrom’s design
principles, systemic cooperation stabilizes; conversely, where these principles are
structurally violated, institutional fragmentation, free riding, and weak commitment patterns

prevail.

Ostrom’s (2010) polycentric framework highlights that the fundamental bottleneck impeding
LFMs is not a deficit of governance rules, but rather the friction of cross-level coordination
across independent centers that do not share synchronized incentives, operating rules, or
temporal realities. Resolving this friction is therefore central to contemporary efforts to
successfully engineer and scale practical local flexibility market architectures in unbundled
settings (Michaelis et al., 2025). Together, these two theoretical bodies identify what makes
coordination difficult; the following section develops the analytical concept of coordination
architecture to examine how that difficulty is organized in practice. Resolving this friction is
therefore central to contemporary efforts to successfully engineer and scale practical local
flexibility market architectures in unbundled settings (Michaelis et al., 2025; Palm et al.,

2023).

3.5 Coordination Architecture

As reflected in the conceptual model (Figure 3), this study develops the analytical concept of
coordination architecture to explain the understanding of how LFMs organize interaction
among decentralized yet interdependent actors. Rather than treating coordination as the

spontaneous outcome of market interaction, the concept frames coordination as a
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system-level structure that actively organizes how actors interact across institutional and
temporal boundaries. This perspective builds partly on Ostrom’s (2010) polycentric
governance framework and on the architectural perspective developed by Cuesta et al.
(2006), who conceptualize coordination as an architecture-level concern emerging when
distinct and autonomous interactions become mutually dependent within a wider system. In
this context, coordination mechanisms therefore function as higher-order connectors that
synchronize decentralized activities through shared interfaces, communication structures,

and information exchange processes.

In LFMs, this includes the allocation of functions such as system operation, aggregation, and
network ownership, as well as the interfaces through which actors exchange information and
coordinate actions across institutional and temporal boundaries (Burger et al., 2019).
Scholten and Kiinneke (2016) further reinforce this perspective by conceptualizing energy
infrastructure as simultaneously a technical and institutional design problem. Ostrom’s
(2010) polycentric governance perspective further explains why coordination architectures
within complex electricity systems must remain flexible, nested, and institutionally diverse
rather than centrally unified. Coordination architecture is therefore more specific than
governance itself. Governance refers to the broader institutional framework that establishes
authority, rules, legitimacy, and oversight, whereas coordination architecture refers to the
operational structure in which those governance arrangements are implemented and enacted

in practice.

Governance determines who holds authority and under which institutional conditions, while
coordination architecture determines how system activities are operationally synchronized
through role allocation, interfaces, communication structures, and responsibility distribution
(Cuesta et al., 2006). Consequently, coordination architecture in LFMs can be understood as
the socio-technical structure through which decentralized actors become capable of collective
system coordination despite differing incentives, responsibilities, and institutional positions.
The concept of coordination architecture is applied as the study’s primary analytical lens for
examining how roles, interfaces, information flows, and decision-making structures shape

operational coordination and participation conditions within LFMs.

3.6 LFMs through a Socio-technical Systems Perspective

Socio-technical systems (STS) theory conceptualizes infrastructures as configurations in
which technical systems, institutional arrangements, organizational practices, and social
coordination mechanisms are mutually interdependent and cannot be analyzed separately.
Rather than treating technical performance and institutional organization as independent

domains, STS perspectives emphasize that changes within one dimension inevitably reshape
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the other. System outcomes therefore depend not only on technological efficiency, but also
on how institutional rules, governance structures, and organizational capabilities align with
the technical requirements of the infrastructure they govern. This view builds on the original
socio-technical tradition introduced by Trist and Bamforth (1951) and aligns with the more
recent formulation by Abbas and Michael (2026), who describe socio-technical theory as an

organizational, meso-level theory for design and action.

To understand why LFMs systematically exhibit coordination failures, it is insufficient to
analyze them purely as flawed economic mechanisms or isolated technical bottlenecks.
Instead, electricity infrastructures must be conceptualized as highly integrated, complex STS
where the institutional framework being the social layer and the physical network topology,
the technical layer, are deeply interdependent (Scholten & Kiinneke, 2016). From this
perspective, system performance depends on the alignment between institutional rules and
technical requirements rather than on either dimension alone. When applied to modern
decentralized electricity grids, this socio-technical lens reveals a fundamental, systemic
friction. Scholten and Kiinneke (2016) argue that energy infrastructure design has
historically suffered from a fragmented division of labor, split between the decoupled

paradigms of economic market design and engineering network control.

In this context, LFMs emerge precisely as socio-technical coordination systems designed to
bridge this structural gap (Scholten & Kiinneke, 2016). They are socio-technical because they
attempt to use an institutional mechanism such as bidding, pricing, and voluntary contract
structures to solve a purely physical, location-dependent engineering problem, being
localized distribution-level grid congestion. However, treating LFMs as socio-technical
coordination systems exposes why systemic contradictions continuously manifest in practice.
While the preceding sections explain how coordination problems emerge institutionally and
structurally within LFMs, understanding how these dynamics materialize in practice also
requires identifying the actors inhabiting these coordination systems and the relationships

connecting them.
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3.7 Stakeholder Theory as an Ecosystem-Mapping Framework
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Figure 4. Actor Ecosystem Map in an LEM. Own Illustration.

Stakeholder Theory is applied in this thesis primarily as a supporting analytical framework
for identifying the actors that construct and inhabit LFMs. Rather than serving as the
primary explanatory mechanism for coordination, which is addressed more directly through
collective-action and polycentric governance theories, it conceptualizes LFMs as relational
ecosystems composed of interdependent actors with diverging interests, resources, and
institutional roles. This distinction is important because the study does not primarily seek to
explain why stakeholders matter, but rather how coordination between the actors is
institutionally organized, stabilized, and sustained over time, which requires explanatory
perspectives more directly concerned with collective action, governance, and coordination

mechanisms.

Originally developed by Freeman (1984), Stakeholder Theory posits that organizations are
embedded within broader networks of social and economic relationships, where long-term
viability depends on managing interactions among multiple actors who can affect, or are
affected by, organizational activity (Freeman, 2010). According to Donaldson and Preston
(1995), stakeholder theory performs three distinct yet interconnected functions. The first of
these is a descriptive function that depicts how organizations actually interact with
stakeholders. The second is an instrumental function that links stakeholder management to
organizational performance. The third is a normative function that argues stakeholders
deserve consideration as a matter of ethical principle. In this thesis, the descriptive
dimension is primarily used to map the actor ecosystem of LFMs, while the instrumental and

normative aspects remain secondary.
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This is particularly relevant in LFMs, where outcomes emerge from tightly coupled,
cross-domain interactions among DSOs, aggregators, FSPs, platform operators, regulators,
and consumers. Building on this relational view, Harrison et al. (2015) emphasize that value
creation occurs through systems of generalized exchange and reciprocal interaction rather
than isolated bilateral transactions. In an LFM ecosystem, the treatment of one stakeholder
group ripples across the network; for instance, regulatory decisions impacting DSOs
indirectly alter the incentives, trust, and participation of downstream aggregators and

consumers.

Debates on corporate objectives highlight tensions between value-maximising logics and
broader stakeholder considerations (Jensen, 2001). Furthermore, these stakeholder systems
are dynamic and characterized by fluid boundaries, power asymmetries, and evolving roles
(Freeman & McVea, 2005), as seen in LFMs where actor responsibilities frequently overlap
across technical and commercial domains. Even with its descriptive utility, Stakeholder
Theory faces notable academic critiques. Scholars note that attempting to satisfy multiple
stakeholder interests simultaneously can weaken strategic decision-making by creating

conflicting organizational priorities (Jensen, 2001).

Consequently, while Stakeholder Theory provides a robust foundation for identifying who
the relevant actors are and how they are relationally connected, it offers limited explanatory
power regarding how stable coordination is maintained or why collective action succeeds or
fails. It functions here strictly as an ecosystem-mapping blueprint (see Figure 4),
establishing the structural architecture of actor interdependence before deeper coordination

and governance mechanisms are analyzed.
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4. Methodology

This chapter details the study’s methodology. It justifies a qualitative, abductive approach
used to examine coordination structures and dynamics in an institutionally complex
context, then describes the case study of Effekthandel Viist. It explains the collection of data
using semi-structured interviews with actors across the LEM ecosystem, data analysis
inspired by the Gioia coding method, and the observed quality criteria and ethical

considerations.

4.1 Research Strategy

Research strategies are broadly divided into two types; qualitative or quantitative
approaches, or a combination of the two. The qualitative approach focuses more on words
and images in the data collection and analysis process, as compared to the quantitative
approach (Bell et al,, 2019). Given that this study is investigating an emerging and
institutionally complex phenomena, Local Flexibility Markets, where theoretical
understanding is still being refined, that is why a qualitative approach is most appropriate.
The study further applies an abductive research logic and an embedded single-case design,

detailed in the following sections.

4.1.1 Qualitative Approach

A qualitative approach was adopted because the study seeks to understand how coordination
structures, actor interactions, and institutional conditions shape participation and market
feasibility within LFMs. Since LFMs involve complex relationships between DSOs,
aggregators, platform operators, regulators, and flexibility service providers, the research
requires an approach capable of capturing how actors interpret, manage, and coordinate
these interdependencies in practice. Qualitative research is particularly suitable for exploring
such organizational and institutional dynamics within emerging and evolving contexts (Bell

et al., 2019).

The study is informed by a constructionist perspective, which assumes that market
participation and coordination are shaped through ongoing interactions between actors
rather than determined solely by technical or economic conditions. This perspective aligns
with the analytical focus of the study, as LFMs depend not only on formal market rules, but
also on how actors interpret responsibilities, incentives, and coordination processes within

the market environment.

One main drawback of a qualitative method is that the researchers' interpretations can be
subjective (Bell et al.,, 2019). This issue can be addressed through systematic coding,

documentation, or multiple actor perspectives to enhance transparency. This problem affects
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many aspects of the research process, especially analysis and conclusion. Subjective
interpretations can vary due to non-verbal cues, tone and personal perceptions, especially
from interviews. There is also the challenge of reliability in qualitative methods. This is often
difficult to replicate, particularly when using interviews (Bell et al., 2019). Subjectivity and

contextual variation can influence interpretation.

To strengthen analytical rigor and transparency, the study applied systematic coding
procedures through the Gioia method and maintained detailed documentation of interview
guides, coding decisions, and analytical procedures (Gioia et al., 2013). This provides a clear
and systematic way of organizing and interpreting the data, strengthening the transparency

of the analytical process.

4.1.2 Abductive Reasoning

This research follows an abductive logic, moving iteratively between existing literature and
empirical findings. Abductive reasoning bridges the limitations of purely deductive and
inductive approaches, implying it is neither confined to hypothesis testing nor focused
exclusively on generating new theory from scratch (Kovacs & Spens, 2005; Bell et al., 2019).
This study applies it by continuously engaging with both theory and data to challenge, rather

than simply confirm the existing understandings of LFMs.

Abductive reasoning is particularly suited to this exploratory study because the central
empirical puzzle resists explanation through existing frameworks alone. The puzzle is the
persistent gap between the operational viability demonstrated by early-adopter DSOs and
the limited diffusion of LFMs across the broader DSO population. If well-designed market
mechanisms were enough for LFMs to form, adoption would likely be more widespread,
indicating that market design theory alone cannot fully explain the coordination challenges
involved. The relationship between how LFMs are institutionally constructed, how their
design distributes risk and information across actors, and why participation remains fragile
even in operationally successful markets is an observation that has gaps in the existing

literature, which is precisely the gap this study's research questions targets.

Through this abductive process, the analysis moves in a cyclical manner, in the sense of
drawing on existing theory to develop initial explanations, refining those explanations in
light of empirical data, and identifying concepts or mechanisms that extend theoretical
understanding of LFM coordination. Overall, the electricity system with its regulated
monopoly infrastructure, voluntary demand-side participation, and coexistence of
competitive and non-market mechanisms is what provides a uniquely demanding context to

pursue this type of study strategy.
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To exemplify this abductive process, it began during the early stages of the empirical
analysis. At the beginning, theoretical expectations were the basis of market design theory,
however, interview respondents consistently described participation challenges not primarily
in terms of insufficient economic incentives, but rather as coordination burdens related to
communication, operational synchronization, unclear responsibilities, and dependency on
intermediaries. These observations led to the broader engagement of collective action theory
and polycentric governance perspectives, which resulted in the analytical focus shift evolving
from understanding LFMs primarily as market design problems toward examining them as

coordination systems shaped by institutional and organizational linkages.

4.2 Research Design

The research design is the detailed, practical plan that guides how data is collected and
analyzed, linking it directly to the chosen research strategy. Case study design is widely used
in business research, particularly when the goal is to explore a specific case in depth to gain
detailed insights (Bell et al., 2019). In a similar way, Kovacs & Spens (2005) mentions a case
study is suitable when investigating a contemporary phenomenon within its real-life context,
especially when the boundaries between the phenomenon and context are not clearly
evident. This assertion is particularly relevant in the context of LFMs, where coordination
dynamics are intricately intertwined with regulatory frameworks, market design, and

technical system conditions.

In this way, the research design translates the research strategy into concrete actions by
outlining how it is implemented. A qualitative embedded single-case study design was used,
with Effekthandel Vist as a main empirical case. An embedded design was appropriate
because the analysis included several actors involved in the same market system, including
DSOs, FSPs, aggregators, platform operators, regulators and researchers. While the study
incorporates comparative elements by examining differences in actor roles and market
structures, it does not mean it constitutes a comparative research design, as the analysis is

centered on a single empirical case.

The choice to present empirical findings and analysis in one chapter, integrating them rather
than separating them, was a methodological choice. This approach was considered most
appropriate due to the study’s exploratory and abductive nature, as it aims to examine
coordination structures, interdependencies and institutional implications within LFMs.
Separating findings from analysis risks fragmenting the relationship between empirical

observations and their analytical significance.

Integrating findings and analysis allowed a more coherent examination of coordination

mechanisms, actor interactions and governance arrangements that collectively shape
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participation conditions and market feasibility within the case. This structure also supported
deeper interpretation and contextual explanation by analysing empirical material directly in
relation to the theoretical framework, reducing unnecessary repetition that may otherwise

emerge when descriptive findings and analytical interpretation are presented separately.

4.2.1 Case Selection

Effekthandel Vist was selected as the empirical case for this study because it represents one
of the few recurring and operational LFMs identified in the Swedish context. Unlike earlier
pilot initiatives such as CoordiNet and SthlmFlex, which primarily functioned as temporary
demonstration projects, Effekthandel Vast operates as a recurring and continuously active
market platform. This provides a more suitable setting for examining how coordination

structures evolve and function over time under real operational conditions.

The case is analytically relevant because the study seeks to investigate how coordination
structures shape participation conditions and market feasibility within LFMs. Effekthandel
Vist involves multiple interdependent actor groups, including DSOs, aggregators, platform
operators, regulators, and FSPs, making it particularly appropriate for examining
coordination processes across organizational and institutional boundaries. The market
therefore provides access to the types of actor interactions, governance interfaces, and
operational dependencies central to the research questions. In addition, its broader
institutional and geographic context is also relevant. The Gothenburg region is undergoing
rapid electrification associated with industrial transition, transport electrification, and
increasing local grid constraints, creating growing demand for flexibility solutions and
congestion management. This makes Effekthandel Vist a strategically significant case for
understanding how LFMs operate within emerging distribution-level coordination

challenges.

Finally, the recurring and operational nature of the market enables analysis beyond initial
pilot experimentation, allowing the study to investigate not only market formation, but also
the conditions affecting longer-term operational stability, participation, and scalability.
Consequently, Effekthandel Vast provides an information-rich and analytically appropriate
case for examining how coordination structures influence the functioning and feasibility of
LFMs.

4.3 Data Collection

This section describes the data collection process used to support the study’s analytical focus
on coordination structures, participation conditions, and market feasibility. To capture both

the broader institutional context and the operational realities of LFMs, the study combines
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data from academic and industry sources with empirical data collected through
semi-structured interviews. Together, these data sources provide both contextual depth and
actor-specific insights into how coordination is organized and experienced across the LFM

ecosystem.

4.3.1 Contextual Material

The contextual material provides the empirical and institutional foundation for the thesis
and is essential for understanding the broader environment in which LFMs operate. This is
particularly true given that market developments in this field often progress faster than
academic research. The study draws on a comprehensive array of sources, including
peer-reviewed literature, industry reports, regulatory documents, and policy publications.
These materials were methodically reviewed, with a focus on the themes of flexibility,
procurement challenges, coordination issues, and regulatory conditions. This perspective is
further enriched by observations from the Enlit Europe Conference (2025), which offer
insights into contemporary industry discourse that has not yet been adequately addressed in
academic literature. Throughout the analysis, contextual material was compared with
interview data to identify convergence and divergence, thereby strengthening the study’s

credibility through triangulation (Lincoln and Guba, 1985).

4.3.2 Theoretical Material and Literature Search

The conceptual foundation of this study is derived from a structured review of academic
literature, complemented by contextual market and industry background material. In light of
the evolving and relatively immature state of LFMs, reliance on established theoretical
literature alone may result in the oversight of significant practical and institutional
developments. The incorporation of contextual material thus facilitated the study's ability to

encompass both conceptual evolutions and real-world implementation dynamics.

This approach is consistent with the analytical objective of comprehending LFMs not solely
as theoretical constructs, but as evolving coordination systems influenced by institutional
design, stakeholder interaction, and practical implementation. The review followed the
principles of comprehensiveness, transparency and structure outlined by Hiebl (2023),
though it did not constitute a full systematic literature review. It aimed to develop a
grounded understanding of LFMs as an evolving coordination system by integrating
thematic areas, (1) market design, (2) coordination structures and (3) stakeholder

interactions within LFMs.

Based on these themes, the following targeted keywords were developed to guide the search

process, including terms such as local flexibility markets, market design, stakeholder
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interactions, coordination, and electricity systems. These keywords were also combined
iteratively such as “LFMs + participation” or “LFMs + governance” to refine search precision
and ensure relevance. Second, explicit inclusion and exclusion criteria were established to
ensure comprehensiveness and relevance. Literature was selected based on its contribution
to understanding LFMs, market design, and multi-actor coordination in electricity systems.
According to Hiebl (2023), relevance is established through the study’s contribution to the
research question and its alignment with predefined inclusion criteria. Consequently, explicit
inclusion and exclusion decisions were required to guarantee analytical relevance and

conceptual consistency throughout the review process.

Table 4. Literature Search Inclusion and Exclusion Criteria

Type of Source

Peer-reviewed and
non-peer-reviewed articles,
academic books, conference

papers, and institutional
reports relevant to LFMs

Non-analytical articles or
sources lacking theoretical
grounding

Topic Relevance

Studies addressing LFMs,
electricity market design,
stakeholder coordination

Studies unrelated to electricity
systems, energy markets or
similar

Analytical Focus

Literature on market design,
stakeholder theory,
participation dynamics, or
governance

Purely technical engineering
studies without relevance to
topic

Temporal Relevance

Primarily studies published
after 2015 reflecting
contemporary electricity
market developments

Outdated studies with limited

relevance to current electricity

market structures or flexibility
transitions

The literature search was primarily conducted using Scopus, but was complemented by
Supersok (the University of Gothenburg’s database), Google Scholar, and EBSCO. Relevant
articles were screened based on titles, abstracts, and full-text evaluation. To enhance
comprehensiveness and mitigate the risk of overlooking significant contributions, backward
and forward snowballing techniques were employed, in accordance with recommendations
for structured literature reviews (Hiebl, 2023). Since this method primarily uncovers earlier
research, it was complemented by forward searching to identify more recent studies citing
the selected works. Together, these approaches enabled a balanced review of both
foundational and emerging literature. Although the review process was designed to
strengthen transparency and relevance, certain limitations should be acknowledged.
Regulatory reports, industry publications, white papers, and case-specific documentation

were not treated as core theoretical sources but were instead used as contextual data in
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background Chapter 2. These materials nevertheless contributed important insights into

ongoing market developments and implementation practices.

4.3.3 Primary Data Collection

Primary data were collected through semi-structured interviews with actors involved in, or
possessing expertise related to, flexibility markets and the broader energy sector.
Semi-structured interviews combine predefined thematic areas with the flexibility to explore
respondents’ experiences, interpretations, and perspectives in greater depth (Bell et al.,
2019). This approach was considered particularly appropriate given the evolving nature of
local flexibility markets, their stakeholder configurations, and the coordination mechanisms
underpinning market participation. In addition, insights were obtained from the authors
through participant observation at the Enlit Europe Conference in October 2025. These
observations provided contextual understanding of current industry discussions and

developments and were used to inform the study’s background and problem discussion.

4.3.3.1 Sampling for Empirical Data

The empirical data were collected through purposive sampling, a non-probability sampling
technique in which participants are selected based on their relevance to the research
question (Bell et al., 2019). This sampling technique is used to gather information-rich data
from actors with distinct knowledge, roles, or experiences related to the study’s focus.
Respondents were selected based on their direct involvement in the design, operation,
regulation, or use of flexibility markets to analyze coordination, participation, and feasibility
within LFMs.

The multi-actor sampling strategy aimed to capture the entire LFM ecosystem, not just a
single perspective. Respondents included DSOs, regulators, platform providers, FSPs,
aggregators, and academic researchers specialising in LFMs. This diversity was crucial
because LFMs are not centralized but multi-actor environments where outcomes emerge
from interactions among diverse stakeholders. A sampling strategy limited to one actor type
would produce a biased account. By including perspectives from various actors, the approach
identifies interdependencies, coordination issues, and incentive misalignments that only
appear between roles. The selection process began with mapping actors known to be active
within the Swedish LFM landscape, with a focus on Effekthandel Vast. This sampling
resulted in approximately 30 potential participants, of whom 13 ultimately participated in
the study. The final sample was determined based on relevance to the research questions,
availability, and the need to capture diverse perspectives. Some candidates were excluded

due to scheduling constraints or limited relevance in terms of expertise.
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As data collection progressed, recurring patterns indicated analytical saturation, and further

interviews were unlikely to provide new insights into LFM coordination, participation, or

operational feasibility. Initial outreach was conducted via email and LinkedIn, while some

participants were identified through referrals and professional networks. The main inclusion

criterion was direct involvement in the design, operation, regulation, or practical use of

LFMs and related flexibility mechanisms. Table 5 provides an overview of the respondents

contributing to the primary data collection for empirical results and analysis.

Table 5. Interview Respondents Information

Respondent Job Title Actor Group Duration Date
R1 Project Leader & DSO 47 mins 2026/03/31 Online
CEO

R2 Research Academic 57 mins 2026/04/01 Online
Associate Researcher

R3 Flexibility DSO 56 mins 2026/04/08 | In Person
Manager

R4 Founder, CEO FSP 58 mins 2026/04/09 Online

R5 BESS Product Aggregator 27 mins 2026/04/10 Online
Manager

R6 Project Manager Platform 58 mins 2026/04/10 Online

Provider

R7 Customer DSO 65 mins 2026/04/15 In Person
Relations
Manager

R8 Network Code Regulator 59 mins 2026/04/16 Online

for DR

Ro Flexibility and Regulator 59 mins 2026/04/16 Online
Balancing
Markets

R10 Branch Manager FSP 27 mins 2026/04/21 Online

Ri11 Branch FSP 27 mins 2026/04/21 Online

Production

Manager

Ri2 CEO Aggregator 64 mins 2026/04/22 | In Person

Ri3 Founder, CEO Aggregator 20 mins 2026/04/23 Online
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4.3.3.2 Interview Process

The semi-structured interviews were conducted both in-person and online via Microsoft
Teams. All respondents provided informed consent prior to recording. Three interviews were
conducted face-to-face, while the remainder were held online, which enabled greater
scheduling flexibility and geographic accessibility (Bell et al., 2019). Following Bell et al.
(2019), the interview guide was designed to maintain thematic consistency while preserving
conversational flexibility. The guide, shown in Appendix 1, was structured around three core
themes, with follow-up questions adapted to each respondent’s expertise and perspective.
Interviews lasted between 20 and 60 minutes and were conducted primarily in English;
three interviews were conducted in Swedish and later on translated into English. Quotes
used in the findings were translated with attention to preserving meaning rather than literal

wording.

All interviews were recorded and transcribed using ‘Descript’. Transcripts were then
manually reviewed and corrected to ensure accuracy, and cleaned versions were produced
to support the analysis and presentation of findings. Recording the interviews enabled
greater focus on active listening and follow-up questioning, while post-interview reflections
supported reflexivity throughout the research process. To ensure confidentiality,
interviewees were informed that their participation was anonymous and that neither their
name nor their organization would be disclosed. Recordings were used solely for research
purposes, stored securely, and deleted after completion of the thesis. Finalized findings were
shared with respondents for verification, allowing respondents to clarify, revise, or remove

content prior to final analysis.

4.4 Data Analysis

The semi-structured interviews were analyzed using the Gioia method coding approach to
structure the empirical material into analytical themes (Gioia et al., 2013). In essence, this
method was chosen because it provides a systematic and transparent approach for moving
from empirical observations to theoretical insights, making it particularly suitable for this
abductive qualitative study. By remaining grounded in respondents’ perspectives while
progressively developing higher-order concepts, the Gioia method aims to enhance analytical
rigor and theory development. Although transcription is time-consuming, it was addressed
using the Al-based software ‘Descript’ for initial transcription, followed by manual
proofreading. Where filler words and repetitions were removed, this did not alter original
meaning. The transcripts were then imported into ‘Atlas.ti’, software offered by the
University of Gothenburg, for coding and analysis. Once uploaded, the transcripts were

manually reviewed and coded to generate first-order codes, second-order themes, to later

44



establish overall aggregated theme dimensions. The software enabled efficient and
organized data management through coding, labeling, and identification of relevant quotes,
allowing more focus on analysis and interpretation. To reduce the risk of overlooking

important material, all transcripts were reviewed from us both and at least twice.

First-order coding demonstrated a high degree of congruence with respondents’ original
language, accurately reflecting their descriptions of participation conditions, coordination
burdens, incentive structures, and institutional constraints. A total of approximately 250
quotations were identified and helped the coding forward in ‘Atlas.ti’. Rather than imposing
predetermined categories, codes were permitted to emerge from the data before being
progressively abstracted. In the subsequent stage, a comparative analysis of first-order codes
was conducted across interviews and actor groups. This approach was employed to identify
recurring patterns, tensions, and divergences. Yielded a series of second-order themes,
which encapsulated the analytical relationships between codes. For instance, the transition
from “few key people really driving this forward” to “pilot funding ran out” gave rise to the
second-order theme “experimental development.” In the third stage, second-order themes
were synthesized into six aggregated dimensions that structure the findings and analysis
chapter. The Gioia method is a three-stage process, beginning with raw quotations,
progressing to second-order themes, and concluding with aggregated dimensions. This
sequence constitutes the method’s analytical core and facilitated the transition of the study
from individual actor accounts to a systemic explanation of coordination architecture within
LFMs (Gioia et al., 2013). With the data structure established, the analysis was guided by the
conceptual model presented in Chapter 3, moving from descriptive coding toward an

explanatory account of coordination architecture within LFMs.

4.5 Research Quality

Research quality in business is based on validity and reliability, though these criteria are
better for quantitative research than qualitative. Validity is about study intention and
generalizability, while reliability is about external and internal replication. Reproducibility is
important for trustworthiness (Bell et al., 2019). Guba & Lincoln (1994), building on their
earlier work, argue that trustworthiness is a vital consideration when evaluating the quality
of qualitative research. The four criteria commonly used to assess the trustworthiness and
authenticity of qualitative research are credibility, transferability, dependability and
confirmability.
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4.5.1 Credibility

Credibility concerns the extent to which the findings are perceived as trustworthy and
accurately represent the perspectives of the participants involved in the study (Bell et al.,
2019). To strengthen credibility, interpretations were kept closely aligned with respondents’
experiences throughout the research process. Lincoln and Guba (1985) identify triangulation
as a recommended technique for increasing credibility in qualitative research. A concrete
example of triangulation in this study concerns the role of aggregators and participation
barriers within LFMs. Existing literature highlights aggregators as important intermediaries
that reduce transaction costs and enable smaller actors to participate in flexibility markets
(Le Coq et al., 2025). Similar concerns regarding operational complexity and coordination
challenges were independently observed during panel discussions at the Enlit Europe
Conference (2025). These observations aligned with the interview data, where multiple
respondents described aggregation as necessary for managing market complexity, technical
integration, and coordination responsibilities. This convergence of findings across these
independent sources strengthened the credibility of the study by increasing confidence that
the identified patterns were not artifacts of a single data source. Credibility was further
enhanced through respondent validation. Interview guides were shared beforehand, and
respondents were given the opportunity to review relevant findings and interpretations after
transcription and analysis. Additionally, direct interview quotes were included to increase

transparency (Bell et al., 2019).

4.5.2 Transferability

Transferability refers to the extent to which findings may be applicable in other contexts, and
Lincoln and Guba (1985) argue that this criterion concerns whether the findings can be
transferred to other settings at another point in time. Qualitative research prioritizes depth
of understanding rather than statistical generalization (Bell et al., 2019). Therefore, the
objective of this single-case study is not to establish statistical generalizability; rather, it is to
facilitate transferability by providing a comprehensive contextual description of the case
setting, actor groups, market environment, and institutional conditions. In accordance with
the seminal contributions of Lincoln and Guba (1985), transferability is contingent upon the
provision of sufficient contextual detail, thereby enabling readers to assess the applicability
of the findings to other settings. The bonus ultimately falls upon the reader to determine the

applicability of these findings (Bell et al., 2019).

4.5.3 Dependability
Lincoln and Guba (1985) define dependability as a core aspect of trustworthiness,

emphasizing the need to document each stage of the research process so that it is transparent
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and accessible to others. Similar to reliability, dependability concerns the consistency and
transparency of the research process, including problem formulation, research design,
respondent selection, data collection, and analysis. This study therefore provides detailed
descriptions of these stages, including the interview guide and coding procedures, which Bell
et al. (2019) identify as important for enhancing transparency. The interview guide and

coding scheme are included in Appendices 1 and 2.

4.5.4 Confirmability

Confirmability concerns the extent to which findings are grounded in the empirical material
rather than shaped by researcher assumptions or preferences. While complete objectivity is
difficult to achieve in business research (Bell et al., 2019), Lincoln and Guba (1985) argue
that researchers should demonstrate that interpretations are derived from the data. In this
study, potential sources of researcher bias were acknowledged in the methodology and
limitations sections. To further strengthen confirmability, findings and interpretations were
discussed with the study’s supervisor and peer reviewers, whose feedback helped challenge

assumptions and reduce the influence of individual bias.

4.6 Ethical Considerations

Protecting the integrity of research requires careful attention to ethical considerations,
especially when data are gathered through semi-structured interviews. To protect
confidentiality, interviewees’ names and their organizations were anonymized, and only
relevant job positions were reported. All respondents were informed of the study’s purpose
prior to participation and provided informed consent. This approach safeguards the
respondents’ integrity and privacy and ensures fairness in data analysis. In turn, this
contributes to the credibility and trustworthiness of the findings and results (Bell et al.,
2019). Interview guides were shared in advance, and permission to record interviews was
obtained before each session. Participants were informed that recordings would be used
solely for research purposes and deleted upon completion of the study. Respondents also
approved the publication of the study through the University of Gothenburg database. To
strengthen credibility and reduce interpretive bias, follow-up and clarification questions
were used during interviews, and final findings were shared with respondents for
verification. All interview data were stored on encrypted drives accessible only to the
authors. Overall, this study complies with GDPR and the University of Gothenburg’s ethical

guidelines throughout.
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5. Findings and Analysis

This chapter presents the empirical findings and analysis in an integrated format. Each
thematic section moves directly from interview-based material drawn from the
Effekthandel Vist case to analytical interpretation informed by the conceptual model and
theoretical framework. The analysis is structured around six aggregated themes derived
through Gioia coding: coordination formation mechanisms; market design as a
the coordination ecosystem;

coordination architecture; participation dynamics;

institutional coordination constraints; and market evolution and long-term feasibility.

Table 6 provides an overview of the analytical structure of the chapter. For each aggregated
theme, the table identifies the theme’s analytical focus, the primary theoretical perspectives,
and the main authors most central to the interpretation. Consequently, the table should be
regarded as an analytical map, and the relevant sections of the theoretical framework to
which the findings are connected. The chapter advances by methodically examining each
theme in succession. The examination commences with the establishment of coordination

mechanisms and market design considerations, progressing to participation dynamics,

ecosystem relationships, institutional constraints, and long-term market feasibility.

Table 6. Findings and Analysis Aggregated Theme Overview

Aggregated

Theme

Analytical focus

Primary Theory

Main Authors

5.1 Explains why LFMs Market Design Theory; Callon (1998); Fligstein
Coordination | emerge and how grid Institutional Construction (1996); Roth (2002;
formation congestion, regulation, 2009); Chen et al. (2020)
mechanisms and experimentation
lead to market
formation.
5.2 It examines how Market Design Theory; Roth (2002, 2009); Roth
Market uncertainty, Coordination Architecture & Wilson (2019);
design as responsibility, and Olivella-Rosell et al.
coordination | coordination burdens (2018); Ostrom (2010);
architecture | are distributed across Scholten & Kiinneke
actors. (2016)
5.3 Participation is Collective Action Theory; Ostrom (1990);
Participation analyzed as a Stakeholder Mapping Thollander & Palm
dynamics structural outcome (2015); Harrison et al.
shaped by (2015)
compatibility,
engagement, and
dependency.
5.4 Explains how DSOs, Stakeholder Theory; Freeman (1984); Ostrom
The aggregators, platforms, Polycentric Governance (2010); Harrison et al.
coordination and FSPs depend on (2015); Chen et al. (2020);
ecosystem each other to make the Scholten & Kiinneke
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market function. (2016); Fligstein (1996)
5.5 Regulation, tariffs, Collective Action; Roth & Wilson (2019);
Institutional competing markets Perspective of Ostrom (1990); Scholten
coordination and uncertainty Socio-Technical Systems & Kiinneke (2016);
constraints undermine Thollander & Palm (2015)
coordination.
5.6 This text summarizes Polycentric Governance Roth (2002, 2009);
Market the conditions needed Theory; Market Design Ostrom (1990, 2010);
evolution and | for LFMs to evolve into Theory; Stakeholder Scholten & Kiinneke
long-term a scalable and durable Theory (2016); Harrison et al.
feasibility market. (2015); Thollander &
Palm (2015)

5.1 Coordination Formation Mechanisms in LFMs

Consistent with Fligstein’s (1996) and Callon’s (1998) institutional view of market formation,
respondents described LFMs as deliberately constructed coordination mechanisms rather
than naturally emerging markets. The findings show that market formation depends on the

interaction of grid constraints, regulatory legitimation, and organizational experimentation.

5.1.1 Grid Congestion and Capacity as the Trigger
In accordance with Fligstein’s (1996) and Callon’s (1998) respondents described LFMs as

institutionally constructed responses to grid congestion rather than spontaneous market
innovations. Physical capacity constraints therefore acted not merely as technical problems
but as triggers for the creation of new coordination mechanisms. As electrification
accelerated, driven by industrial expansion, EV adoption, and DER integration, local DSOs
found themselves facing demand growth that traditional infrastructure investment could not
keep pace with. LFMs were not framed as market innovations in themselves but as
operational responses to anticipated system constraints but rather that market formation
required active, resource-intensive engagement by DSOs who had identified a specific
operational problem for which flexibility procurement represented one of the few viable
short-term solutions. R3, a flexibility manager at a DSO company, described this directly:
“Well, like five years ago when we started, our prognosis said that in five or six years we
will have a congestion problem if we don't do anything. So the driver was that, okay, we
have to act and we have to see what kind of tools we have as a DSO and how we can start

building this.”

This finding challenges the assumption that markets primarily emerge to discover efficient
prices (Roth, 2002). Instead, DSOs actively transformed congestion from a physical

constraint into a coordination problem through procurement rules, product definitions, and
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participation structures. R1, a project manager at a DSO company, captured the structural
urgency: “The linear curve suddenly became exponential, and a massive need for power
grids to support this decarbonization... it takes ten years to build these grids.” Ry, a
customer relations manager at a DSO confirmed: “At first, it was because we were worried
about the electricity grid, that we would not have enough time to upgrade the grid in time

for the energy transition.”

The findings also help explain why only a limited number of Swedish DSOs have developed
operational LFMs. As R5 noted, roughly ten of Sweden’s 170 DSOs currently operate such
markets. Their emergence appears less dependent on market design quality than on the
severity of local grid constraints. Where congestion has not reached a level that makes
inaction costly, traditional grid expansion remains the more rational option, particularly
under regulatory frameworks that support capital investment. R13, a CEO & Founder as an
aggregator observed: “As long as the power grid is undersized, this market has a purpose.”
LFMs therefore emerge when local conditions make conventional responses insufficient,
creating incentives for DSOs to undertake the institutional work required to establish new

market arrangements.

5.1.2 Regulatory Frameworks

Consistent with Bublitz et al. (2019), Roth (2002), and Scholten and Kiinneke (2016),
regulation emerged as both an enabler and constraint of market formation. The findings
show that regulatory frameworks legitimize flexibility procurement but do not necessarily
create the incentives required for adoption. R2, an academic researcher, explained the
significance of one particular regulatory push: “In the Clean Energy Package, it was written
that system operators must consider flexibility as an alternative to network investments
and that it must be done in a market-based way. So that's why we started to talk about

Sflexibility markets and later, local flexibility markets.”

The main distinction is that the Clean Energy Package requires DSOs to consider flexibility,
not to implement specific market solutions. This preserves local autonomy while making
market development dependent on organizational willingness and local interpretation. R3
captured this: “Our job is to see how we can get that flexibility from customers in an
effective way, and not just build the grid.” However, respondents emphasized that
regulatory permission alone does not create sufficient incentives for adoption. R5 identified
the practical consequence of the incentive gap: “The regulatory framework from Ei is
updated every three years, and there's a new update coming soon that will include at least
some incentives for flexibility, where so far there have been none. So slowly, I think, that

will change.”
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Respondents also described regulation as struggling to keep pace with broader changes in
the energy system. From a systematic perspective, R8 observed: “The last few years have
brought enormous changes, from electrification, large industrial investments, to CO2
reduction, and that requires us to reflect on how we built the system and how we regulate
it.” The findings therefore suggest that regulation currently functions as a permissive rather
than directive force, creating space for LFMs without making their development the default
organizational choice. This supports Scholten and Kiinneke’s (2016) argument that
regulatory support for flexibility does not automatically translate into institutional

conditions that make flexibility procurement economically rational.

5.1.3 Experimental Development

Consistent with Roth’s (2009) view of market design as an experimental process and Chen et
al. (2020) emphasis on institutional learning, respondents described LFM development as
path dependent rather than planned. Market formation therefore depended on iterative
experimentation, organizational commitment, and cumulative learning across projects.
Where neither regulation nor financial incentives clearly support market development,

progress depends on actors willing to absorb the costs and uncertainty of experimentation.

Effekthandel Viast and SthlmFlex are case studies that show this because they faced similar
challenges. Both emerged under similar regulatory conditions and faced comparable grid
challenges, yet their trajectories diverged due to differences in organizational commitment.
R4, CEO & Founder as an active FSP mentioned: “In Gothenburg there are a few key people
who are really driving this forward. That is crucial. In Stockholm, the need was the same,
but nobody was really driving it. And if no one is pushing it, it won’t happen regardless of
the technical need.” The difference was therefore less a matter of technical necessity than

organizational capacity and sustained commitment.

An industrial participant described a similar learning process at the FSP level. Despite being
a major industrial actor, the company was initially unaware of LFMs. As R10, the branch
manager of the industrial FSP explained: “We were asked about it two years ago, and we
honestly had no idea what it was; we were completely unaware of it... So when we found
out about the opportunity, it felt pretty obvious.” This supports Callon’s (1998) argument

that market opportunities must first be made visible before participation can occur.

Respondents also emphasized the cumulative nature of learning across projects. R3
described the developmental trajectory: “Like seven to ten years ago, there were some pilots
starting in Sweden looking into flexibility and how they can be set up.” While several pilots
ended when project funding expired, others continued and informed later market designs.

R9 similarly observed that SthlmFlex remained valuable despite not reaching commercial
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maturity because its experience influenced subsequent developments. This aligns with Chen
et al. (2020) argument that institutional infrastructure develops through implementation

and operational learning rather than through initial design alone.

The Swedish LFM trajectory illustrates this process. Learning from early pilots fed into later
initiatives, while innovations such as Max Usage spread beyond their original context
through practitioner networks and platform operators. The findings therefore suggest that
LFMs emerge when three conditions coincide: sufficient grid pressure, a permissive
regulatory environment, and organizational actors willing to sustain experimentation
under uncertain outcomes. When any of these conditions are absent, markets are more likely
to remain pilot projects or fail to emerge altogether. This cross-context knowledge diffusion
occurs not through regulatory channels but through platform operator networks and
practitioner mobility, which is a form of coordination architecture that, in Cuesta et al.
(2006) sense, operates independently of formal governance structures and represents the
co-evolution dynamic between LFM design and the actor ecosystem that the conceptual

model identifies.

5.2 Market Design as a Coordination Architecture

Following Roth (2002) and Roth and Wilson (2019), market design is analysed here as the
allocation of coordination responsibilities rather than merely the creation of pricing
mechanisms. Respondents consistently described product design as determining how

uncertainty, risk, and operational burdens are distributed across actors.

5.2.1 Differentiated Product Structure

In line with Roth (2002), Roth and Wilson (2019), and Scholten and Kiinneke (2016),
product design was found to allocate coordination burdens rather than simply facilitate
transactions. The three products in Effekthandel Vist distribute uncertainty, planning
obligations, and operational risks differently between DSOs and FSPs. As R3 says: “It’s easy
to create a market that works well for FSPs but not for the DSO. And if we make it work
perfectly for all FSPs, it probably won’t work for the DSO.” The implication with that
statement is that each product resolves this tension differently and creates distinct
trade-offs.

Starting off with Short Flex, it places most coordination burden on the DSO, since it operates
as an open bidding mechanism, it maximizes FSP autonomy but exposes the DSO to supply
uncertainty. As R1 noted, there is always a possibility that no one wants to sell at the moment
of need, forcing the DSO to pay a premium to secure flexibility. This reflects Roth’s (2009)

thin-market problem, where limited participation can undermine market reliability.
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Long Flex reverses this distribution through multi-month reservation contracts that transfer
planning uncertainty to FSPs in exchange for availability payments. R3 confirmed that this
burden-shifting is what drives participation: “The long-term products are more common in
our case because the flexibility service providers want to know how much they will earn... if
they are guaranteed participation in our market, they know that these hours we are locked
into this market, and then at other hours they can do something else.” Participation is
therefore supported by predictable planning conditions rather than price levels alone,
consistent with Thollander and Palm’s (2015) organizational perspective. However,
uncertainty remains because activation frequency cannot be fully predicted. R4 reinforced
this: “How often we would be activated was genuinely unclear... and it didn’t become
clearer the second year.” This is not a transparency problem but a structural characteristic of
grid-dependent markets. As Cano-Martinez et al. (2025) note, actors must make
participation decisions under unavoidable uncertainty regarding system conditions and the
behavior of other market participants, where such uncertainty cannot be eliminated, only

mitigated through market and product design.

Finally, Max Usage emerged as the most significant innovation because it shifts coordination
complexity from participants to the market architecture itself. Rather than requiring FSPs to
forecast and commit flexibility volumes, it defines a consumption ceiling and rewards
compliance. R1 explained: “Max Usage is a bit different... As long as they are under the
limit, they get paid. What makes this so powerful is that it’s very easy to adhere to.” R12
described how API integration enables EV charging infrastructure to participate with
minimal ongoing involvement: “It’s super basic because it's not dynamic peak shaving, it’s
scheduled.” This entails the product’s success stems less from stronger incentives than from

reducing the organizational effort required to participate.

These findings extend Olivella-Rosell et al. (2018) framework by suggesting that
coordination complexity itself constitutes an important design dimension. The most
successful product was not the one with the strongest price signal, but the one that most
effectively absorbed complexity on behalf of participants whose core business lies outside
flexibility provision. The governance implications are also noteworthy. While DSOs retain
formal authority over market design, aggregators often possess the most detailed knowledge
of operational constraints and asset behavior. As R13 noted, features such as passive
availability payments emerged largely through trial and error rather than structured
aggregator involvement. This suggests a gap between formal decision-making authority and

operational expertise, which iterative learning processes only partially address.

5.2.2 Iterative Rule Development
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Compatible with Roth and Wilson’s (2019) adaptive view of market design and Cuesta et al.
(2006) coordination architecture perspective, respondents described market rules as
evolving through continuous feedback rather than before optimization. Coordination
responsibilities are progressively formalized through operational experience. As R2 points
out: “This field is evolving, it’s all an iterative learning process.” And in a similar way, R3
states, “It’s still very much a work in progress.” Rather than indicating immaturity, this
reflects the adaptive nature of market design, where appropriate rules and responsibilities

emerge through practice.

There are three identified mechanisms that support this process. First, operational feedback
between DSOs and platform providers has led to improvements in communication,
onboarding, and coordination procedures. As R3 observed, “from the start, the market rules
were quite broad. And now we’ve made them more like real market rules, stricter. That is
also a development.”, reflecting a gradual shift from informal coordination toward more

formalized governance arrangements.

Second, participant feedback has shaped market accessibility, where R4 described how the
approval process shaped his entry decision: “The tipping point was that the approval
process for Effekthandel was very smooth. Within about a month we could be a supplier
and start selling services.” R5 contrasted this with TSO-level markets: “Compared to many
TSO markets, it is very easy to access Effekthandel Vist. There is less formal qualification
of resources.” Essentially, this is saying that accessibility functions here as a coordination
parameter which is to lower entry friction and reduces the organizational cost that the

market imposes on FSPs before any flexibility is even traded.

Third, knowledge transfer has enabled innovations such as Max Usage to spread beyond
their original context. However, respondents also highlighted ongoing conceptual
fragmentation. R2’s observation captures a tension this creates: “One big issue right now is
that ‘flexibility’ has become a buzzword, people often mean different things by it. That’s the
main debate still going on, but for me, LFMs are just congestion management markets for
DSOs.” These divergent understandings of market purpose create coordination costs because

they complicate alignment around rules, products, and expectations.

5.2.3 The Standardization-Adaptation Tension

Following Ostrom’s (2010) polycentric governance framework and Scholten and Kiinneke’s
(2016) socio-technical perspective, the findings reveal a structural tension between local
adaptation and system-wide coordination. The conditions that support innovation
simultaneously generate fragmentation and scaling challenges. Some efforts to harmonize

product categories and naming conventions across Swedish DSOs aim to reduce the
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coordination costs that fragmentation imposes on aggregators operating across multiple
markets. Yet early standardization carries its own cost that forbids the local design
experimentation where innovations like Max Usage emerge. R8 captured the regulatory
logic: “In the early stages of a new market or technology, you don't want to lock in

standards too early, because those risks hinder innovation.”

The core tension is that the institutional conditions enabling local experimentation also
make cross-DSO scaling more difficult. R13 described the operational consequence: “It feels
more fragmented, here’s your little piece, and then there’s the next little piece.” With
approximately 170 DSOs in Sweden potentially developing different products, rules, and
operating procedures, aggregators bear much of the resulting coordination burden. This
reflects the fragmentation challenge identified by Cano-Martinez et al. (2025), where actors
face increasing difficulty navigating multiple market structures. At the same time, R6
confirmed that technical integration itself is not the primary barrier: “It is entirely possible
and welcome if another DSO wants to join the Swedish market.” This refers not to a single
unified national market, but to the technical feasibility of other DSos adopting similar rules,
products, and platform infrastructure to those already used in existing Swedish LFMs such
as Effekthandel Vist.

These findings therefore suggest that local experimentation has been effective in supporting
market development, but has also produced governance challenges associated with scaling
and coordination. The central question is not whether standardization or adaptation is
preferable, but how governance arrangements can balance local innovation with broader

market harmonization.

5.3 Participation Dynamics

Consistent with Ostrom’s (1990) collective action perspective and Thollander and Palm’s
(2015) organizational view of participation, the findings indicate that participation is not a
direct outcome of price signals. Instead, participation emerges when market requirements
align with organizational routines and coordination costs remain manageable. Participation
is not just an actor-level decision, but an architectural outcome. Actors participate when the
coordination architecture absorbs enough complexity to make flexibility compatible with

their operations.

5.3.1 Participation as a Cultivated Condition

Corresponding to Ostrom’s (1990) collective action theory and Thollander and Palm’s (2015)
organizational perspective, participation emerged as a cultivated outcome rather than a

spontaneous response to price signals. Coordination mechanisms were required before

55



market incentives could become effective. R2 described the coordination dilemma this
creates: “Markets don't start because there are no participants, but participants don’t come
because there’s no market activity.” This reflects the collective action problem identified by
Ostrom (1990), where individually rational non-participation prevents mutually beneficial

outcomes.

Respondents emphasized that participation requires more than awareness. As R7 observed:
“A lot of customers don't initially know that they can participate or help, you have to teach
them to start thinking about it.” R1 reinforced this: “Many of them say, ‘No, we can’t be
flexible; we have nothing.” And my guess is that in many cases, if you really want to, you’'ll
find something.” This provides insight that participation depends on helping actors
recognize and operationalize flexibility that already exists within their organizations. The
primary barrier was not a lack of market incentives, but limited organizational capacity to
translate operational assets into marketable flexibility. This supports Thollander and Palm’s
(2015) argument that participation depends on internal routines and organizational
priorities as much as external price signals. Participation cultivation should therefore be

understood as a core market function rather than a supporting activity.

As R6 noted, “many of these FSPs have something completely different as their core
business,” which means participation depends less on price incentives than on whether the
market design reduces the organizational cost of engagement to a level compatible with
actors’ existing operating logics. This finding aligns with Palm et al. (2023), who identify
active participant support and capable intermediaries as essential conditions for
participation, and with Kominers et al. (2017), who argue that effective market governance

requires mechanisms capable of coordinating actors with differing capabilities.

5.3.2 Operational Compatibility

In line with Thollander and Palm (2015) and Harrison et al. (2015), participation depended
less on absolute revenues than on compatibility with existing organizational routines. Market
engagement became sustainable when coordination requirements aligned with actors’
operational realities. For battery operators using automated portfolio optimization,
participation is continuous and algorithmically managed. R4 described this: “We have an
algorithm that compares all options every hour, every day, and then we sell where we
make the most money. Effekthandel is pretty good, that’s why we work with them from
November to February.” For these actors, the market’s coordination demands are already
internalized in their operational systems that participation imposes no additional

organizational burden.
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For industrial respondents, the value proposition was different. One FSP reported that
participation generated operational efficiencies beyond direct flexibility revenues. R10 noted:
“We actually optimized our production: we went from running inefficiently ten hours a day
to running efficiently six hours a day. We got just as much done and saved quite a bit in
production costs.” In this case, value was created through internal operational improvements
rather than market payments alone. R13 identified the practical consequence: “Revenue
sounds more appealing than savings to many customers. Especially for small businesses
where the person you're talking to also owns the company. But for larger companies,
revenue is less relevant.” These findings support Harrison et al. (2015) argument that value
emerges through different forms of stakeholder interaction rather than through a single
economic mechanism. Participation therefore depends on whether market arrangements

align with the decision-making logic and operational priorities of different actor groups.

5.3.3 Key-Person Dependency and Design Sensitivity

In accordance with Freeman and McVea’s (2005) stakeholder perspective and Thollander
and Palm’s (2015) organizational view of participation, respondents described participation
as highly dependent on individual actors and local operating conditions. Market stability
therefore remained vulnerable to organizational and design changes. R3 stated: “It’s so built
around one person. And if that person has left or gotten sick, their participation often
decreases.” R7 similarly described cases where the absence of a single responsible employee
caused participants to miss entire trading periods. For firms whose core business lies outside
flexibility provision, participation is often sustained by individual commitment rather than
embedded organizational routines, making engagement vulnerable to staff turnover and

shifting priorities.

R3 confirmed: “If they don’t come back, I would say it depends on if something has changed
in their business or if a person has stopped.” A second source of fragility was sensitivity to
changes in market parameters. One industrial FSP paused participation not because of
dissatisfaction with LFMs, but because revised activation windows conflicted with peak
production periods. Ri1, a branch production manager explained: “We had to keep
production running during the exact hours we used last year, and that’s when we’re the
busiest.” Participation had been organized around a specific operational arrangement, and
when that arrangement became incompatible with market requirements, participation
ceased. These findings suggest that participation depends on maintaining alignment between
market design and organizational operating conditions. Even relatively small design changes

can disrupt participation arrangements that require significant effort to establish, supporting
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Bublitz et al. (2019) argument that participation in energy markets cannot be sustained

through price incentives alone.

The findings also indicate that participation fragility extends beyond key-person
dependency. In some cases, instability stems from the operational volatility of participating
firms. As R10 explained: “Our production... We can’t say what it will look like next week,
because a project might suddenly kick off. Our inflows are very volatile and fluctuating.”
and R11 continues with: “Yeah, but it must work for our production, and now we’re making
further adjustments, so we’ll see what it looks like leading up to next autumn.” This implies
that coordination mechanisms can reduce uncertainty, but they cannot eliminate the
underlying operational variability of participating actors, which remains a constraint on

long-term participation.

5.4 The Coordination Ecosystem

Drawing on Harrison et al. (2015) views on Stakeholder Theory and Ostrom’s (2010)
polycentric governance framework, the findings reveal that participation outcomes are
produced by a layered coordination ecosystem rather than by individual actors. The central
analytical question is therefore how dependencies between DSOs, aggregators, platforms,

and FSPs shape market performance.

5.4.1 The DSO as Central Market Orchestrator

Compatible with Fligstein’s (1996) conception of market governance and Harrison et al.
(2015) stakeholder framework, DSOs emerged as the central coordinating actors within the
ecosystem. Their authority derives not from administering markets but from constructing
and maintaining the conditions under which markets operate. R3 described this authority:
“We decide, and we are the ones who determine what our market will look like. MoIndal
Energi and I are the ones who set the market rules, decide when the market should be open,

which rules apply for participation, and which areas of our grid have different needs.”

This authority is constitutive rather than administrative. Following Fligstein (1996), DSOs
define what is traded, establish governance arrangements, and shape expectations about
market participation. At the same time, their authority depends on continued engagement
from FSPs. R3 mentioned: “The FSPs are happy to participate because they feel that we are
doing it together with them.” The DSO therefore occupies a dual role as both market
governor and participation cultivator, illustrating Harrison et al. (2015) argument that

governance depends on cooperation from the actors being governed.
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This dual position is further illustrated by one industrial respondent’s account where
regardless of the company’s eventual exit from the market due to changes in activation
hours, the DSO was characterized as a cooperative and supportive actor. As R10 said: “The
support we got from the DSO was really good. We weren’t working in this system day to
day; instead we put together a plan for how we were going to sell, and then we stuck to it.”
Ri11 added that: “Yeah, I think it’s worked really well. They’ve been available when we’ve
needed support.” Market withdrawal should therefore not be interpreted as a breakdown of
trust, but as a mismatch between market design and participant operating conditions. This
supports Fligstein’s (1996) argument that market stability depends on the broader

governance structure rather than the quality of individual relationships alone.

5.4.2 Aggregators and Platform Providers as Intermediaries

Consistent with Ostrom’s (1990) collective action framework and Cuesta et al. (2006)
coordination architecture perspective, aggregators and platform providers emerged as
essential intermediaries that bridge coordination gaps between DSOs and FSPs. Their
primary function is to absorb complexity that individual actors cannot efficiently manage
themselves. R1 stated: “The easiest way to get FSPs is through aggregators. Because their
core business is to sell flexibility.” R4 was more direct: “Without them, I would say we

cannot supply anything.”

R13 explained that passive availability payments in Long Flex contracts allow aggregators to
present participation as a near-zero-effort revenue stream for asset owners. Once the initial
setup is complete, participation requires little ongoing involvement from the FSP, shifting
coordination responsibilities to the aggregator layer. Platform providers perform a
complementary role by supporting onboarding, communication, and operational interaction.
R6 described this: “T give them a demo of the platform to show them what they need to do to
get started. During the trading season, I also support users if they have questions.” With
this, aggregators and platform providers reduce participation barriers by managing

coordination tasks that would otherwise fall on individual actors.

This intermediation structure also creates new dependencies. As optimization becomes
increasingly automated, coordination efficiency improves but transparency declines. R5
identified the consequence: “Al-driven optimization solutions that decide for each
quarter-hour which is the best use of a battery asset are genuinely very complex and
non-transparent, it is very hard to verify why an Al agent makes a specific decision.” As
shown by Chen et al. (2020), actors operate in information environments that limit visibility
into how assets are prioritized across markets. This opacity is therefore a structural feature

of the coordination architecture rather than a purely technical problem. Since monitoring is
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central to sustained cooperation (Ostrom, 1990), reduced visibility can weaken trust and
commitment. As R7 observed, technology failures or coordination gaps within intermediary

systems can directly contribute to FSP disengagement and market exit.

5.4.3 Fragmentation and Structural Dependencies

Drawing on Ostrom’s (2010) theory of polycentric governance, fragmentation emerged as a
structural consequence of decentralized coordination rather than a temporary market
inefficiency. R13 described the problem: “It feels more fragmented, here’s your little piece,
and then there’s the next little piece.” Sweden's approximately 170 DSOs each potentially
developing distinct products, rules, and operational structures means that aggregators
seeking to scale across territories must absorb the translation costs of operating in multiple
incompatible coordination environments. The barrier is not technological, where R6
confirmed: “It is entirely possible and welcome if another DSO wants to join the Swedish
market.” Here, joining refers to the technical possibility of other DSOs replicating existing
market rules, rather than to a single national market that DSOs could formally enter. This
means the infrastructure supports replication and convergence of market design, whereas

the governance arrangements have not produced it.

Ostrom (2010) argues that polycentric systems promote local experimentation while
generating coordination costs across jurisdictions. The challenges aggregators face when
scaling across Sweden are therefore not market failures but expected outcomes of
decentralized governance arrangements. The same DSO structure that enabled innovations
such as Max Usage also limits their scalability. The contrast with Norway, where fewer DSOs
enable greater harmonization, further suggests that fragmentation is an institutional rather
than technical constraint. Consequently, harmonization requires political and regulatory
intervention rather than a market-based solution. While the dependency chain from FSPs to
aggregators, platforms, and DSOs can function within individual markets, scaling it
nationally requires coordination arrangements that currently do not exist. This reflects the
systemic interdependence identified by Freeman (1984) and Harrison et al. (2015), where
regulatory decisions affecting DSO structure shape coordination conditions throughout the

broader ecosystem.

5.5 Institutional Coordination Constraints

Aligning Scholten and Kiinneke’s (2016) argument that energy markets are embedded in
broader institutional structures, respondents identified regulatory arrangements rather than

technical limitations as the primary constraint on LFM development.

5.5.1 CapEx Bias in Revenue Cap Regulation
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In compliance with Scholten and Kiinneke’s (2016) argument that institutional incentives
shape infrastructure decisions, respondents identified revenue cap regulation as a structural
barrier to flexibility procurement. The findings reveal a regulatory preference for investment
over coordination. Rg explained: “Today, flexibility services are primarily treated as
operational expenditure, which tends to be disadvantaged under the current, capex biased
regulatory framework. With Ei’s Totex approach for 2028-2031, the aim is instead to
incentivise DSOs to use flexibility when it’s cost efficient.” On the other hand, R5 identified
the behavioral consequence: “Because they are regulated today, DSOs can simply pass on
investiment costs to consumers without, in my opinion, having to evaluate other
alternatives.” From a socio-technical perspective (Scholten and Kiinneke’s, 2016), the
regulatory incentive structure aligns with traditional infrastructure-expansion logic, while
LFMs require an operational flexibility logic. DSOs lack financial incentives and the
institutional framework rewards one technical response to congestion, grid reinforcement,

while making another, flexibility procurement, difficult to justify.

The contrast with Stockholm shows how these incentives shape market development. As R12
noted: “In Stockholm, the fee for going above their local grid limit is really small. It doesn’t
cost that much to overuse it locally. So why pay a lot to local companies to make a smart
grid, when the fee of using more from the regional grid is cheaper?” The presence of LFMs
in Gothenburg and their absence in Stockholm therefore reflects differences in local

incentive structures rather than differences in market design or organizational ambition.

Respondents also highlighted uncertainty regarding how flexibility procurement should be
treated within the regulatory framework. As R1 identified a concrete coordination barrier:
“There is a need from the DSOs to define flexibility within the revenue cap regulation,
specifically, where in the framework can I account for the cost to run the flexibility market?
That is unclear.” Without a clear cost-recovery pathway, DSOs face additional uncertainty
when evaluating flexibility procurement, reinforcing Roth and Wilson’s (2019) argument
that market participation depends on the broader institutional context in which decisions are

made.

5.5.2 Tariff Misalignment at the FSP Level

Keeping in mind Scholten and Kiinneke’s (2016) concept of institutional fragmentation,
respondents described tariff structures that simultaneously encourage and penalize
flexibility provision. This creates conflicting incentives that market design alone cannot
resolve. Effect charges (effektavgifter) are designed to discourage peak consumption but
flexibility providers must consume electricity to charge assets and deliver future flexibility

services. R4 described the direct financial consequence: “When you are charging the battery
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to make the next delivery later on, you get a really high penalty cost because you are
consuming energy. Right now, we are paying half of our income back through this tariff.”
The practical consequence for participation is clear: “I'm not sure we will participate next
year if they dont change it.” This reveals a contradiction between tariff regulation and
flexibility in market design, with the technical behavior that provides flexibility being treated
as problematic. While flexibility is rewarded by the market, the value of this behavior is

reduced by the surrounding tariff structure.

R2 distinguished a related uncertainty at the DSO level: “How much is a DSO allowed to
spend on flexibility? That is a big question.” Ultimately, the absence of clear procurement
boundaries creates hesitation that reinforces the CapEx bias identified above. Together,
these findings suggest that regulatory arrangements governing DSOs and FSPs pull in
different directions, creating coordination problems that cannot be resolved through product
design alone. This supports Thollander and Palm’s (2015) argument that participation
depends on broader regulatory and organizational conditions as much as market-specific

incentives.

5.5.3 Competing Markets and Unclear Value Signals

Drawing on Ostrom’s (1990) collective action theory, Chen et al. (2020) information
asymmetry perspective, and Roth and Wilson’s (2019) strategic interaction framework,
respondents described competition between markets as a governance challenge rather than a
pricing problem. Asset allocation decisions increasingly occur in environments that DSOs
cannot monitor or influence. As R4 puts it: “We have an algorithm that compares all
options every hour, every day, and then we sell where we make the most money.” Ry
acknowledged the competitive pressure from Svenska Kraftnét: “They receive significantly
higher pay at Svenska Krafindt. It is a real risk if our prices do not remain competitive.”
This reflects Jensen’s (2001) tension between individual value maximization and broader
system coordination, as actors pursue the most profitable opportunities even when doing so

weakens local market stability.

The challenge extends beyond price competition. Algorithm-driven asset allocation reduces
DSO visibility into how flexibility resources are prioritized across markets, making it difficult
to monitor availability and sustain long-term commitments. Consistent with Ostrom’s (1990)
argument that cooperation depends on monitoring and predictability, respondents described
growing uncertainty regarding future participation. R4 captured the investment
consequence: “I am not sure I trust that Effekthandel Vst specifically should be available
or up and running next year.” From a market design perspective, this illustrates Roth and

Wilson’s (2019) argument that participation depends not only on local market design, but
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also on the broader strategic environment in which competing opportunities shape actor

behavior.

5.5.4 Regulatory Uncertainty and the Network Code

Consistent with Roth and Wilson’s (2019) argument that investment depends on
institutional predictability, respondents identified regulatory uncertainty as a major
constraint on long-term commitment. Market development remains closely tied to
expectations regarding future governance arrangements. As R2 captured: “Regulation both
enables and constrains, without regulation, these markets might not exist. But poorly

designed rules can also limit them.”

The upcoming network code on demand response was repeatedly identified as the most
important regulatory development. Rg and R8 explained that the code will establish national
conditions governing baselining methodologies, flexibility information systems, DSO-TSO
coordination, and FSP participation requirements. R8’s point of view on it: “We think the

new network code will provide a lot of the clarity that market actors have been requesting.”

Despite this expectation, respondents remained cautious about making long-term
commitments, which R4 explained: “If Effekthandel Viist is not a customer of ours, then
somebody else will be.” This reflects the investment-under-uncertainty problem identified
by Roth and Wilson (2019), where investment decisions depend on expectations about future
market conditions and the continued commitment of other actors. As a result, LFMs appear
operationally functional but institutionally fragile, with long-term investment constrained by

unresolved regulatory uncertainty.

5.6 Market Evolution and Long-Term Feasibility

Drawing on Roth’s (2002) adaptive view of market design and Ostrom’s (2010) polycentric
governance perspective, the findings suggest that the long-term feasibility of LFMs depends

less on product refinement than on the institutional conditions surrounding coordination.

5.6.1 The Battery Paradox

In line with Scholten and Kiinneke ‘s (2016) socio-technical perspective and Kominers et al.
(2017) governance framework, batteries emerged as both a solution and a source of new
coordination challenges. Increased liquidity may therefore come at the expense of long-term
congestion management reliability. As R3 said: “We’ve started to see some large batteries up
to twenty megawatts. And if that type of FSP enters the market, it’s very easy for them to
take over the entire market.” R12 identified a related concern: “Batteries are a false
security. You have technically fulfilled the 25 megawatts you wanted in flex but for how

many hours?”
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The issue is the gap between nominal flexibility capacity and reliable congestion
management over time. Batteries can provide large volumes of short-term flexibility, but
they must eventually recharge, potentially creating congestion in later periods. Current
market arrangements do not fully capture this distinction. As Cano-Martinez et al. (2025)
note, actors operate under incomplete information about system conditions, while
aggregated bidding data provides limited visibility into battery cycling dynamics. The battery
paradox therefore illustrates a governance challenge rather than a purely technical one:
market actors can observe available flexibility volumes but not always their durability or
system-wide implications. This supports Kominers et al. (2017) argument that effective
market governance depends on information structures capable of coordinating actors

operating under different informational constraints.

5.6.2 Predictability and the Consolidation Imperative

According to Ostrom’s (1990; 2010) governance frameworks and Roth and Wilson’s (2019)
strategic perspective, long-term investment depends on predictable institutional
arrangements. Respondents therefore framed consolidation not as a preference, but as a
prerequisite for scalable coordination. R12 described the practical constraint: “The grid
operator can’t guarantee participation next year. So I can’t justify investing in marketing,
sales, or expansion.” Without credible long-term commitments, actors rationally withhold
investment because expected returns depend on the continued participation of others,

aligning with Roth and Wilson (2019).

The response most consistently identified was consolidation, where R12 argued: “We can’t
have separate markets in Malmé, Stockholm, and Gothenburg on different platforms with
different designs and rules.” Even so, respondents also emphasized that complete
harmonization is neither feasible nor desirable. As R2 mentioned: “Local flexibility markets
will never scale to be everywhere in all cases, but in some situations they can be useful.”
Similarly, R13 observed: “As long as the power grid is undersized, this market has a
purpose.” These findings align with Ostrom’s (2010) argument that complex systems benefit
from institutionally diverse arrangements rather than full centralization. The challenge is
therefore not uniformity, but creating governance structures that enable cross-DSO

coordination while preserving local adaptation.

5.6.3 Conditions for Long-Term Feasibility

Drawing on Roth (2002), Scholten and Kiinneke (2016), and Harrison et al. (2015),
respondents identified long-term feasibility as a governance challenge rather than a
product-design challenge. Sustainable market development depends on institutional

alignment, organizational embeddedness, and actor diversity. R1 introduced the concept of

64



economic flexibility to express a value proposition for LFMs that extends beyond immediate
congestion relief: “In the long term, even when new grids are in place, there will be an
economic advantage to have a flexibility market.” This suggests LFMs are viewed not as
temporary substitutes for grid expansion, but as enduring tools for optimizing network

utilization beyond immediate congestion management.

There are three conditions for long-term feasibility and scalability of these types of markets
that were identified from the interviews. Firstly, the aspect of Totex reform that equalizes
the regulatory treatment of capital and operational expenditure was identified as the most
significant institutional prerequisite. It addresses the CapEx bias that makes flexibility
procurement organizationally irrational for many DSOs and highlights the importance of
aligning regulatory incentives with system needs as stated by Scholten & Kiinneke (2016)
and Bublitz et al. (2019). Secondly, participation must be embedded in organizational
routines and platform systems rather than relying on individual champions. This addresses
the key-person dependency identified in Section 5.3 and supports Thollander and Palm’s
(2015) argument that durable participation depends on organizational integration rather
than individual commitment. Thirdly, maintaining participant diversity which entails
preventing large battery operators from crowding out smaller and more stable actors was
seen as essential for preserving the market’s operational resilience. R3 emphasized: “If we
bring in too many large players, it could be a challenge to keep running it as a fair
market.” This supports Harrison et al. (2015) argument that stakeholder systems depend on
diversity across actor groups, not solely on maximizing contributions from the most capable

participants.

One industrial respondent R10 articulated the long-term value proposition from the FSP
perspective: “I think it's going to become highly relevant. That you become more flexible
and have the option to choose when you run your production, or how much you run. If you
see the upside and don’t have permitting constraints, then I absolutely think a lot of people
will be interested.” Then, R11 elaborated on this point, explaining that the value extended
beyond direct market revenues, “It ended up being a win-win for us, because we optimized
and cut our production costs at the same time as we increased our revenue.” This suggests
that the value of participation may derive as much from operational optimization as from
flexibility revenues, reinforcing Harrison et al. (2015) argument that value is co-created

through stakeholder interactions.

In sum, the findings suggest that while LFMs have demonstrated operational viability, their
long-term scalability depends on resolving governance and institutional constraints rather

than further refinement of individual market products. As R3’s assessment of the market's
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trajectory points: “T do believe local flexibility markets have a future. But I don’t know in

what form.”

6. Conclusion

This chapter synthesizes the study’s empirical and analytical findings to evaluate how
coordination architecture determines the feasibility and participation conditions of LFMs.
The following sections answer the research questions, then outlines theoretical
contributions, delivers targeted practical implications for the energy ecosystem, addresses

empirical limitations, and establishes a forward-looking research agenda.

6.1 Summary and Response to the Research Questions

This set out to understand how coordination architecture shapes participation and market
functionality in LFMs. The study’s central analytical contribution is the concept of
coordination architecture, which reframes LFM feasibility from a question of individual
participation decisions to one of systemic organization across interconnected actor layers.
The findings from the embedded single case study of Effekthandel Vist show that LFM
feasibility is not primarily determined by whether individual actors choose to participate,
but by whether the coordination architecture connecting DSOs, platforms, aggregators, and
FSPs can sustain the conditions that make participation possible and support effective

market operation.

While Effekthandel Vst has successfully evolved from a pilot initiative into an operational
market, its continued functionality depends on a coordination architecture that remains
institutionally fragile. Participation, market liquidity, and long-term scalability are shaped by
interdependent constraints across organizational, market, and regulatory levels. These
constraints reinforce one another, indicating that challenges in LEMs are not isolated
participation or design problems, but systemic coordination problems embedded in the
wider institutional environment. The primary conclusion of this study is that LFMs become
viable when the market structure renders participation manageable for the relevant actors.
In Effekthandel Vist, the most effective approach to participation was characterized by the
integration of product design, platform support, aggregators, and active DSO engagement,
resulting in a reduction of effort required from FSPs. Participation became more fragile when
actors were compelled to manage uncertainty, conflicting incentives, or operational
adjustments autonomously. This suggests that the feasibility of LFM is contingent not solely
on individual willingness to participate, but also on the practical feasibility of participation

within the coordination architecture.
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In direct response to the head RQ is that coordination structures shape participation
conditions and market feasibility by determining how complexity, incentives, and
responsibilities are distributed across the market ecosystem. Participation increases when
coordination burdens are absorbed by market design, platforms, and intermediaries, and
decreases when actors must manage these burdens themselves. Market feasibility depends
on whether coordination structures align with the operational realities of DSOs, aggregators,
and FSPs.

To answer the sub-RQ, stable functioning in Effekthandel Vist is supported by accessible
market design, aggregator intermediation, platform-enabled coordination, predictable
contract structures, and active DSO engagement. These arrangements absorb complexity on
behalf of participants and reduce the organizational burdens associated with market
participation. Conversely, unstable functioning becomes evident through patterns such as
key-person dependency, regulatory disincentives, fragmented market structures, opaque
optimization processes, and tariff misalignments, all of which increase coordination costs
and undermine scalability. Findings such as the CapEx bias, battery paradox, and the critical
intermediary role of Max Usage further illustrate that participation depends on the capacity
of market arrangements to coordinate complexity across organizational and institutional
layers. Overall, Effekthandel Vist demonstrates that local flexibility markets can function
operationally, but their long-term feasibility depends less on further product development
and more on resolving the institutional and regulatory constraints that shape coordination

across the wider ecosystem.

6.2 Theoretical Contributions

This study, overall, makes four contributions to the existing literature. First, it develops and
empirically substantiates coordination architecture as an analytical framework for
understanding LFM feasibility. Coordination architecture is how responsibilities, interfaces,
information flows, and decision-making processes are organized across DSOs, platforms,
aggregators, and FSPs. By conceptualizing LFMs as layered coordination systems rather than
solely as price-clearing mechanisms, the framework reveals how risks and dependencies
accumulate across actor layers in ways that conventional market design analyses do not
capture. In doing so, it extends Fligstein (1996) and Callon (1998) by specifying the
mechanisms through which institutional arrangements are sustained or break down over
time. The findings suggest that current LFMs function because coordination capacity is
provided by exceptional actors operating under exceptional grid conditions, whereas
large-scale diffusion requires equivalent coordination capacity to emerge under more

ordinary conditions.
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Second, the study provides an empirically grounded specification of how Ostrom’s (1990;
2010) polycentric governance framework applies to electricity market contexts. The findings
demonstrate that the productive and destabilizing features of polycentric governance are
institutionally inseparable: the decentralized structures that enable local experimentation
and innovations such as Max Usage are the same structures that generate fragmentation and
limit scalability. The governance challenge for LFMs is therefore not to eliminate
fragmentation while preserving local autonomy, but to manage the inherent tension between
them. Existing LFM research has largely treated this as a transitional inefficiency rather than

a structural condition.

Third, the study identifies participation accessibility as a fourth design dimension alongside
pricing mechanisms, product definitions, and procurement timeframes. The Max Usage case
demonstrates that the location of coordination complexity within a market architecture can
be as consequential as the pricing mechanism itself. This extends Olivella-Rosell et al.'s
(2018) market design framework by highlighting how participation outcomes are shaped not

only by incentives, but also by how coordination burdens are distributed across actors.

Fourth, the study specifies the mechanisms through which participation failures are systemic
rather than individual. Key-person dependency, CapEx-driven incentive misalignment,
Al-driven allocation opacity, and regulatory fragmentation operate at different layers of the
coordination architecture and reinforce one another. Together, these findings provide a more
precise explanation for why price signals alone are insufficient to sustain participation in

complex energy markets (Bublitz et al., 2019).

6.3 Practical Implications

The coordination architecture framework carries concrete implications for each actor layer
where structural misalignment currently prevents durable market functioning. In the context
of the interface layer, which encompasses DSOs and their product design choices, it is
imperative to recognize that product design and participant relationship management are
not discrete functions but rather two integral dimensions of a unified responsibility. When
the interface layer absorbs coordination complexity on behalf of FSPs, as demonstrated by
Max Usage, participation occurs structurally rather than necessitating continuous
cultivation. Therefore, DSOs should prioritize product accessibility as a fundamental design
objective, integrating participation into platform systems, routines, and automated
interfaces wherever feasible. This would serve to reduce the level of dependence on
individual commitment, thereby facilitating a shift in participation from the personal to the

institutional sphere.
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For the institutional preconditions layer, also known as regulators, Totex reform is the single
most urgent priority, not because it improves product design but because it removes the
condition that makes flexibility procurement organizationally irrational for most DSOs
regardless of market quality. Resolving the effekttariff misalignment at the FSP level and
providing transitional clarity ahead of the network code on demand response would address

the two additional precondition failures compounding this across the architecture.

For the intermediation layer, aggregators and platform providers, the growing opacity of
Al-driven asset allocation represents an emerging governance risk where contracted
flexibility may be systematically redirected without DSO visibility, undermining the
monitoring conditions Ostrom (1990) identifies as essential to cooperation. Transparency
toward DSOs regarding automated optimization logic is a structural requirement, not a
commercial concession. Horizontal harmonization of market calendars and product
standards would additionally reduce the interoperability barriers preventing this layer from
scaling. And finally, for FSPs, the participation layer indicates that barriers to engagement
are more architectural than motivational. Internal capability audits frequently reveal latent
flexibility assets, and participation should be evaluated holistically: the industrial FSP cases
in this study confirm that value emerges through operational restructuring and cost

reduction as much as through direct market revenues.

6.4 Limitations

The first most significant limitation is empirical scope. As a single embedded case study, the
research generates analytical depth at the cost of breadth, and findings cannot be
straightforwardly generalized to LFM contexts with different regulatory architectures or grid
configurations. Second, interviews were conducted during a period of institutional transition,
with upcoming Totex reforms and the network code on demand response creating
uncertainty about the near-term environment. As these reforms may substantially alter
incentive structures, procurement practices, and coordination arrangements, some findings
may have limited durability and could become less applicable as the regulatory framework
evolves. Third, qualitative interview data introduces interpretive limitations that the Gioia
method mitigates but cannot eliminate. Non-participants and withdrawn FSPs are
underrepresented, meaning coordination failures may be more severe than reported. Fourth,
conference observations from Enlit Europe Conference (2025) are treated as contextual
rather than formally coded material, introducing a source of perspective that differs in kind

from the primary interview data.
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6.5 Future Research Recommendations

The most direct extension is a comparative coordination architecture study across multiple
operational LEMs like Norway, the Netherlands, the UK, and France, to test the structural
findings for context-dependency and establish threshold conditions for coordination
viability. Second, longitudinal tracking of DSO and FSP behavioral shifts in response to
Totex reform would assess whether regulatory change produces the institutional realignment
this thesis identifies as necessary. Third, dedicated investigation of Al-driven aggregation
platforms is needed to examine the operational risks, liquidity impacts, and accountability
deficits emerging at the intermediation layer. Fourth, research into the internal
organizational conditions required to transition participation from individual-dependent
initiatives into durable corporate practices would address the key-person dependency this
study identifies as a structural vulnerability. Finally, the long-term institutional architecture
of flexibility markets within fully decarbonized energy systems remains an open question,

one that this thesis has helped frame but cannot resolve.

What this thesis ultimately establishes is that LFM feasibility is not primarily a technical
question, nor simply an economic one. It is a governance question about who has authority
to construct the conditions under which coordination can occur, what institutional
arrangements make that construction durable, and how the reform pathways required to
scale LFMs beyond their current early-adopter DSOs can be politically navigated. R3’s
closing observation of “T do believe local flexibility markets have a future, but I don’t know
in what form” is what captures the honest state of knowledge at this stage of market
development. The answer will not be found in better pricing mechanisms or more
sophisticated product design, but in the institutional work of constructing coordination
architectures robust enough to function without exceptional actors, under ordinary

conditions, at scale.
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Appendices
Appendix 1: Interview Guide (All respondent groups)

Introduction:

We would like to begin by briefly introducing ourselves as researchers and outlining the
objective of this interview, as well as explain the interview process. This study examines how
coordination structures influence participation and market functionality in local flexibility
markets, with Effekthandel Vist as the primary empirical case. Additionally, we would like to
request your consent to record the interview. The recordings will be used solely for
transcription purposes and will be deleted afterwards. Finally, we would like to ask for your
permission to include your job title and the corresponding actor group within the LFM in the

thesis. All other information will remain anonymous.
Background:

- Can you briefly describe your organization and your role within it?

- What is your involvement with Effekthandel Vast?

- How would you describe your experience with flexibility or local flexibility markets
more broadly?

- How would you describe the current need for flexibility in the energy system, as of

20267
Market Design:

- Which elements of the market design have the biggest impact on participation?

- How do the three product types (LongFlex, ShortFlex, and MaxUsage) map onto
actual operational needs?

- Are there flexibility needs that none of these products currently address?

- Do you think the current design creates clear and sufficient incentives for FSPs?

- How has the design of the market changed since its launch, and has there been

co-learning between stakeholders and designers?
Stakeholder Coordination:

- How would you describe the interaction between DSOs, aggregators, and FSPs in this
market?
- Do you think roles and responsibilities are clearly defined among actors?

- How does coordination, or the lack of it, affect participation?
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- Can you describe a situation where stakeholder interests were misaligned, and how it
was handled?
- What forms of collaboration or co-design have emerged that help shape how the

market operates?
Information and Transparency:

- How accessible and clear is the information needed to participate in this market?

- What information is most important for participation decisions?

- Are there information gaps or uncertainties that affect actors' willingness to engage?
- How has the platform's information design influenced trust and willingness to

experiment in the market?
Participation Incentives:

- What makes participation in this market stable or unstable?

- How do actors evaluate whether participation is worth it for their organization?
- Beyond financial incentives, what other factors influence participation?

- Do participants see this market as a learning opportunity, not just a commercial

mechanism?
Forward-Looking:

- How do you see the value of flexibility evolving toward 2030?
- What changes would most increase participation and stability in this market?

- What needs to happen for local flexibility markets to scale beyond their current form?
Closing Statement

- We would like to thank you for your time and the insights you have shared. Is there

anything you would like to add, clarify, or revisit before we close?

Appendix 2: Thematic Analysis

First-order Second-order | Aggregated
Theme

"Our prognosis said we would face congestion in five
to six years if we did nothing"

"The linear curve suddenly went exponential”
Grid congestions
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"

"Gothenburg has 800 MW, we're reaching that limit

"LFMs emerged from the need to get more capacity
quickly"

"Clean Energy Package required system operators to
consider flexibility as an alternative to network

investments" Regulatory
frameworks
"Regulations say DSOs should use flexibility but we
can do that in different ways"
"In Gothenburg there are a few key people really
driving this forward; that is crucial”
Experimental
"50/50 mature, still learning” development

"Some pilots ran two or three years and stopped;
some continued"

"Short flex, long flex, max usage, three ways of selling
Sflexibility"

"Max usage: as long as they are under the limit, they
get paid"

"[t's easy to create a market that works well for FSPs
but not for the DSO"

Differentiated
product structure

"Market rules were quite broad at the start; now more
like real market rules, stricter"

"

pproval process was very smooth, within a month
we could start selling”

Iterative rule
development

"Here it feels more fragmented, here's your little piece,
and then the next"

"In early stages you don't want to lock in standards
too early"

"Max Usage has now spread to several countries and
is used frequently in Norway"

"Many say 'we can't be flexible'; but if you really want
to, you'll find something"

"FSPs often have something completely different as
their core business"

"Battery easy, behavioral change hard"

"Sustainability aspect almost sells itself”

"Recycling company, obvious to participate”

"Participate because of sustainability and local
community"

Standardsization-a
daptation tension

Participation as
cultivated
condition

Coordination
formation
mechanisms in
LFMs

Market design
as
coordination
architecture
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"A lot of customers don't initially know they can
participate”

"We went from running inefficiently 10 hours to

"Competing with more profitable alternatives"

"We had to keep production running during the exact
hours they wanted us flexible"

"We decide; we set the market rules, decide when the

efficiently 6 hours; got just as much done" Operational
compatibility

"Revenue sounds more appealing than savings for

many customers”

"Participation is often tied to individuals, if that

person leaves, it declines"

"Smaller DSOs; competence change stops them" Key-person
dependency

they are the easiest way to get FSPs"

"I give them a demo of the platform; during the season
I also support users"

market is open” DSO as
orchestrator

"FSPs are happy to participate because they feel we do

it together with them"

"Without aggregators I would say we cannot supply

anything" Aggregators and
platforms as

"Their core business is to sell flexibility; that's why intermediaries

"AI-driven optimization; very hard to verify why an
Al agent takes a specific decision”

"National registry for locating flexible resources”

"Here it feels more fragmented; 170 DSOs, each with
their little piece”

"DSOs get more value from capex than from opex like
flexibility procurement”

Fragmentation and
structural
dependencies

participants in the market"

CapEx bias in

"DSOs can pass on investment costs to consumers revenue cap
without evaluating alternatives” regulation
"Where in the revenue cap framework can I account
for the cost to run a flexibility market? That is
unclear"
"We pay back roughly half of our income through the
effect tariff” Tariff

misalignment at
"If this doesn't change, I think you will see fewer FSP level

Participation
dynamics

The
coordination
ecosystem

Institutional
coordination
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"We have an algorithm that compares all options
every hour; we sell where we make the most money'

v

"Dangerous to pitch, many burned by Frequency

Containment Revenue" Competing
markets and value

"Trust flexibility like a grid component” signals

"They receive significantly higher pay at Svenska

Kraftnadt, it is a real risk"

"Core business prioritized over LFM"

"The new network code will provide clarity market Regulatory

actors have been requesting" uncertainty and

network code

"We've started to see large batteries up to 20 MW;

easy to take over the entire market" Battery paradox
"Batteries are a false security; technically you've
fulfilled 25 MW, but for how many hours?"
"The grid operator can't guarantee participation next
year — I can't justify investing"
"Solid FSPs create liquidity; challenge to build early" Consolidation
imperative

"Attract sufficient liquidity so enough people show up"

"We can't have separate markets in Malmo,
Stockholm, Gothenburg on different platforms"

"As long as the power grid is undersized, this market
has a purpose”

"I believe local flexibility markets have a future, but I
don't know in what form"

"In the long term, even when new grids are in place,
there will be an economic advantage”

Conditions for
long-term visibility

constraints

Market
evolution and
long-term
feasibility
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