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Dataset link: OSF Storage Electricity end-users play a crucial role in the energy transition. Their preferences shape the adoption of

new electricity supply models, such as local energy markets and aggregator models. Whilst previous studies

K ds: s 1. . ..
P:Z:; ‘;rlers have explored end-user preferences, most have been conducted in liberalised electricity markets, and research
Preferences on prosumer-specific preferences remains limited. To address these gaps, this study compares preferences

Retail electricity markets of prosumers and consumers in two contrasting electricity market contexts: the liberalised United Kingdom

Discrete choice experiments (UK) and centralised South Korea (Korea). With a total sample of 536 respondents from the UK and 392

UK from Korea, discrete choice experiments were conducted to examine preferences for: (1) consumers buying

Korea electricity; (2) prosumers buying electricity; and (3) prosumers selling electricity. Findings indicate that end-
user preferences in the UK and Korea differ, reflecting their distinct market structures. Korean end-users
strongly prefer national and local governments as electricity generators or providers, whilst UK end-users
favour non-profit organisations over private companies. Price emerged as the most important factor for buying
and selling electricity, especially in the UK. Interestingly, when selling electricity, Korean prosumers preferred
lower prices, suggesting avenues for further research into altruistic or collective motivations. Location factors,
such as locally generated electricity, had minimal importance in both countries. Moreover, compared to the
fixed-price option, end-users in both countries have yet to embrace alternative attributes, such as direct
load control and peer-to-peer trading. Our study highlights the importance of socio-technical contexts in
understanding end-user preferences for shaping energy transition policies.

1. Introduction

The climate crisis is driving a radical restructuring of our energy
system. Distributed renewable energy resources are changing the way
people relate to energy and how the electricity system operates. One
important change is the emergence of prosumers who both consume
and produce energy. With the increasing number of prosumers, a range
of new business models are emerging to engage them in electricity
markets [1].

One example is local energy market models, often exemplified
by peer-to-peer (P2P) energy trading. P2P energy trading provides a
platform where prosumers and consumers can trade electricity with one
another [2]. This model can be implemented within a relatively small
area as a local energy market or across a large geographical region via
virtual trading [3].

Another new approach is aggregator models, which involve group-
ing prosumers, consumers, or producers to act as a single entity when
trading flexibility in electricity markets [4,5]. Aggregators can optimise
the use of consumers’ electric appliances and prosumers’ energy assets
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in real-time [6]. Alternatively, instead of controlling consumers’ assets,
they can offer time-varying tariffs that incentivise consumers to shift
their electricity consumption [7]. These models and P2P energy trading
are not mutually exclusive and can be combined to capture the benefits
of both [2].

These new types of electricity supply models present the potential
to increase end-user (prosumer and consumer) participation in energy
transitions, address grid management challenges, and contribute to
climate change mitigation [2,5,8,9]. However, transitions in the elec-
tricity sector involve not only technological changes but also system-
level shifts in economic, environmental, and social elements, as well
as regulatory regimes. Studying how these different contextual factors
interact with actors, particularly end-users, is critical for enabling these
benefits and facilitating energy transitions that deliver environmentally
and socially beneficial outcomes.

In this context, this research investigates how electricity end-user
preferences are formed in different electricity market regimes. For a
comparative analysis, we examine the United Kingdom (UK), with
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Table 1
A comparison between the UK and Korea.
UK Korea
Population 69,138,192/Rank: 21 51,717,590/Rank: 29

GDP (PPP) per capita (USD)
Global Innovation Index
Climate target

Retail electricity transaction

58,906/Rank: 25
Rank: 4
Net zero by 2050

Competitive with multiple retailers

54,033/Rank: 33

Rank: 10

Net zero by 2050

Monopolised by a public enterprise

Sources: Worldometer(2024); WorldBank(2024); WIPO(2023); ClimateActionTracker(2023).

its liberalised market, and South Korea (Korea), with its centralised
market. Both the UK and Korea are high-income countries with similar
population sizes, high technological capability, and a shared ‘Net Zero
by 2050’ target (Table 1). However, in Korea, electricity transactions
are monopolised by a public enterprise, making it the only country with
a monopoly among the so-called advanced nations [10]. Meanwhile,
the UK has been one of the early adopters of energy market liberal-
isation, and its retail electricity market is competitive and vertically
disaggregated.

Interestingly, despite their contrasting regimes, both are witnessing
innovative trials in the electricity markets whilst undergoing transi-
tions to achieve the same climate target. We can also gain insights
that may be extrapolated to other countries with similar economic
and technological profiles but with market structures ranging from
monopolised to competitive. We expect this study to contribute to
the broader discourse on global electricity system transitions whilst
addressing specific national contexts.

This study aims to develop a quantitative understanding of pro-
sumer and consumer preferences for new electricity supply models
in the UK and Korea. The rest of the paper is organised as follows:
Section 2 provides an overview of retail electricity markets in the
two countries, reviews the role of users in socio-technical transitions,
and examines relevant literature on user preferences for electricity
supply models. Section 3 details the research design, describing discrete
choice experiments (DCEs) as the main method. Section 4 presents and
discusses the results from the two stages of surveys. Finally, Section 5
concludes by discussing the implications of the findings.

2. Background and literature review
2.1. Retail electricity markets in the UK and Korea

As an early pioneer of electricity market deregulation, the UK has
undergone significant reforms since the late 1980s [11]. The cur-
rent UK retail electricity market is essentially a liberalised system in
which multiple suppliers purchase energy in the wholesale market,
pay transmission and distribution charges, and fulfil regulatory re-
quirements [12]. These suppliers act as the primary interface between
consumers and the energy system, and each consumer can have only
one supplier at a time [13,14].

This ‘supplier hub’ model has been challenged in recent years, as
it can prevent potential new entrants with niche business models from
entering the market [13]. Addressing this concern, in 2019, aggregators
were allowed to participate in the Balancing Mechanism without a
supplier licence [15,16]. Although most of them have focused on larger
industrial or commercial customers, some are developing domestic
aggregator business models [17].

In the recent UK retail electricity market, innovative supply models
are emerging that decrease carbon emissions whilst reducing elec-
tricity bills for consumers. One notable case is National Grid ESO’s
Demand Flexibility Service, introduced in 2022 [18]. This initiative
incentivised households and businesses to participate in a flexibil-
ity market through energy suppliers and aggregators by voluntarily
adjusting their demand, particularly during peak winter days [19].

The UK has also been at the forefront of early trials of P2P elec-
tricity trading. For example, Piclo, the UK’s first online P2P trading

platform, was trialed in 2015 [20]. In 2019, a pilot project called
‘CommUNITY’ was implemented for social housing tenants in Brixton,
London [21]. However, P2P trading is not permitted under current
UK regulations and remains confined to experimental settings within
regulatory sandboxes [22].

In Korea, on the other hand, Korea Electric Power Corporation
(KEPCO) has a monopoly in retail electricity transactions [23]. Al-
though multiple generation companies produce electricity, KEPCO
transports it through the transmission and distribution network and
sells it to customers. KEPCO’s monopolistic position has been consid-
ered providing an essential public good and has led to intense debates
in the process of electricity market reforms [24].

Despite this centralised market structure in Korea, recent govern-
ment initiatives are encouraging the innovation of business models
and involvement of other actors. For instance, a collaboration be-
tween Gridwiz, a Korean aggregator, and Electron, a UK-based energy
technology firm, demonstrated a ‘flexible energy trading blockchain
platform’. This initiative was jointly supported by the governments of
both countries. [25].

A few pilot projects of P2P electricity trading have also been tested
or are underway in Korea. In 2017, KEPCO and the Ministry of Science
and ICT trialed a blockchain-based P2P energy trading system in two
apartment buildings in Seoul and nine buildings within KEPCO’s facil-
ities [26]. In 2021, the Ministry of Land, Infrastructure and Transport
approved the ‘Smart City Regulatory Sandbox’ in Jeju Island. This four-
year trial will test energy trading services that enable neighbours to
trade renewable electricity among themselves [27].

More recently, in 2023, the Special Act on Promotion of Distributed
Energy was enacted to address the limitations of the centralised elec-
tricity system and to lay the foundation for promoting distributed
energy and balancing electricity supply and demand [28]. The Act
establishes a legal basis for virtual power plants (VPPs) and the creation
of distributed energy specialised regions [29]. Jeju is pursuing to
become Korea’s first specialised region by experimenting with new
business models, such as trading surplus electricity through VPPs and
implementing flexible real-time tariff systems [30].

Against this backdrop of existing market structures and emerg-
ing innovations in the two countries, this study investigates end-user
preferences for new retail electricity supply models.

2.2. The role of users in socio-technical transitions

Moving towards a low-carbon electricity system is a fundamen-
tal long-term shift to a more sustainable mode of production and
consumption, which can be conceptualised as a ‘sustainability transi-
tion [31].” A transition from one socio-technical system to another is
a co-evolutionary process involving not only technological changes but
also other elements such as economic, social, cultural, and regulatory
factors. [32]. The Multi-Level Perspective (MLP) on transitions [33-35]
offers a useful framework to examine the alignment of processes within
and among three levels: (1) the micro-level of niche innovations; (2)
the meso-level of socio-technical regimes; and (3) the macro-level of
the socio-technical landscape [34].

Here, users play a critical role in shaping transition processes.
Based on evolutionary economics as one of their theoretical roots, MLP
researchers further widened the concept of regimes to include not only


https://www.worldometers.info/world-population/population-by-country/
https://data.worldbank.org/indicator/NY.GDP.PCAP.PP.CD?most_recent_value_desc=true
https://www.wipo.int/global_innovation_index/en/2023/
https://climateactiontracker.org/countries/

E.J. Lim et al.

firms but also other social groups, such as users from the demand side
and policymakers from public authorities [33,36]. The dynamic rela-
tionships between these actors and regimes reproduce socio-technical
systems [32]. Niches, on the other hand, act as incubation rooms
for innovations, providing space for learning processes and building
the social networks that can support innovations [36]. As the new
innovation steadily improves, users interact with and incorporate it into
their practices, articulating their preferences [32].

When this framework is applied to retail electricity markets, cli-
mate change acts as a broader exogenous factor driving the need for
low-carbon transitions. In response to this landscape pressure, new
electricity supply models are emerging as niche innovations. Users —
both traditional electricity consumers and newly emerging prosumers
— play a critical role in either supporting the widespread adoption
of these niche models or reinforcing existing systems. Their prefer-
ences and subsequent decision-making are influenced by other elements
within the regime, such as electricity providers, policy frameworks, and
social influences. In the UK, the regime operates within a liberalised
market, whereas in Korea, it is centralised.

Despite the importance of users, the study of human behaviour
in consumption and everyday life remains an underdeveloped area in
sustainability transitions [37]. Understanding how end-user preferences
are constructed is a crucial first step in identifying the types of niche
innovations likely to drive transitions. This understanding can help
inform policies that shape the future pathways of electricity market
transitions.

2.3. User preferences for new electricity supply models

Several studies have identified factors influencing end-users’ moti-
vation for new electricity supply models, including local energy mar-
kets [38-40], P2P electricity trading [40-46], and direct load control
demand response provided by aggregators [47]. Whilst most of them
have been conducted in European countries or liberalised retail elec-
tricity markets, their findings can still provide useful insights for this
comparative research between the UK and Korea. The key factors
identified from the literature are categorised into five domains: (1)
economic, (2) environmental, (3) spatial, (4) social, and (5) technical.
These broad categories served as the basis for identifying key attributes
of new electricity supply models for this study.

Focusing on the literature from the UK and Korea, several key fac-
tors influencing end-user motivations were reviewed. In the UK, Stead-
man [45] found that UK consumers’ decisions are less influenced
by monetary incentives compared to those in Spain and Italy. Simi-
larly, Watson et al. [40] found that there are other attributes, besides
cost, that are similarly or more important to UK consumers in the
context of local energy and P2P trading. However, it may be necessary
to revisit economic factors, given the recent energy crisis impacting
household energy bills. Regarding spatial aspects, Fell et al. [41] inves-
tigated demand for blockchain-enabled P2P energy trading and found
that UK consumers preferred schemes operating at the city or regional
level. The results might differ in Korea, where the electricity sector is
highly centralised and led by the national government.

In Korea, previous studies [46,48] have consistently found that cost
considerations are important in end-user decision-making related to
electricity. Li et al. [46] analysed consumer preferences for different
types of P2P trading platforms. However, their research mainly focused
on economic and technical aspects and did not consider environmental
or spatial attributes.

Adams et al. [9]’s systematic review suggests that relatively few
studies have quantified general willingness to participate in decen-
tralised energy business models. To fill this gap, this study aims to
quantitatively assess end-user preferences across various attributes.

1 See Appendix A.1.
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Fig. 1. Six types of end-user preferences.

This approach would also provide a foundation for future research
utilising modelling methods.

Moreover, most previous studies have assumed a single type of elec-
tricity supply model, such as P2P trading, and identified factors influ-
encing end-user motivations within that particular setting. Therefore, it
remains unanswered which types of electricity supply models, among
many possible options, will potentially be preferred by end-users.

Additionally, there is limited literature on whether prosumer prefer-
ences change when selling and buying electricity. This is an important
research gap considering the dual role that prosumers can play in both
demand and supply sides. Although Hahnel and Fell [49] found that
prosumers’ buying and selling prices vary depending on the involved
trading actors, their study focused on pricing decisions in P2P commu-
nities rather than their overall preference structure for different types
of supply models.

Addressing these research gaps, this study collected primary data on
both consumer and prosumer choices in the UK and Korea to answer
the following research questions:

First, in the MLP, regimes maintain stable socio-technical systems
shaped by various social groups, including users. Given the contrasting
retail electricity market regimes in the UK and Korea, user preferences
may differ. This study tests this hypothesis:

» RQ1: (UK vs. Korea) Do current prosumer and consumer pref-
erences differ between the two countries? If so, how do they
differ?

Prosumers’ decisions to generate their own electricity may reflect
different interests, such as environmental concerns or financial in-
centives, suggesting they may have unique priorities compared to
consumers:

* RQ2: (Consumers vs. Prosumers) Do prosumer preferences dif-
fer from consumer preferences? If so, how do they differ?

In the retail electricity market, prosumers play a dual role: selling
excess electricity and buying when their generation is insufficient. This
study explores their preferences for different electricity supply models
in these roles:

» RQ3: (Buying vs. Selling) Do prosumer preferences change when
buying and selling electricity? If so, how do they change?

Fig. 1 summarises the six types of end-user preferences that will be
elicited to answer the above questions.

3. Methods and data

This section first outlines the two stages of the surveys: the screen-
ing surveys and the main surveys. The structure of the main method,
DCEs, and the mixed logit analysis (MIXL) are described in detail. This
section and the subsequent results section are reported following the
relevant CONSORT guidelines [50].
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Screening surveys

Screening surveys

(N=1,500)

Main surveys

|

Consumers
(Target: N=360)

Part 1: Choice experiments
« Buyingelectricity: 8 choice tasks
« Selling electricity: 8 choice tasks

(Expected completion time: 15 minutes)

Part2: Basic information about respondent

Part 1: Choice experiment
« Buying electricity: 8 choice tasks

Part2: Basic information about respondent

(Expected completion time: 9 minutes)

Fig. 2. Research design: two stages of surveys.

3.1. Research design: Two stages of surveys

Primary data was collected through online surveys,”? and partici-
pants were recruited via reputable survey platforms: Prolific in the
UK and Embrain in Korea. The survey process involved two stages: a
screening survey to identify past, current, or prospective prosumers,
and main surveys aimed at eliciting prosumer and consumer
preferences using a choice experiment method (Fig. 2). A pre-analys
is plan (PAP) was registered before collecting data.

The primary goal of the screening survey was to screen a gender-
balanced sample (N = 1500 in each country) using the following
question and recruit participants for the main surveys. The screening
survey was also expected to provide insights into the current population
ratio at different stages of residential solar adoption, since no previous
studies, to our knowledge, have examined this in the two countries.

[Q] Which of the following best describes your current situation
regarding solar panel installation for generating electricity?

(a) I have solar panels installed at my home.

(b) I have signed a contract to install solar panels at my home, but
they haven’t been installed yet.

(c) I am actively researching solar panel options (researching on
websites, obtaining quotes, etc.) but haven’t installed them yet.

(d) I do not currently have solar panels, but I have had them within
the past 5 years.

(e) T am interested in installing solar panels but haven’t taken any
steps yet.

(f) T am not interested in, or unable to, install solar panels at my
home.

By calculating back from the minimum required sample size for
each sub-group in the main survey (refer to Section 3.2), the sample
size for the screening survey was determined by applying the following
assumptions: (1) 18% of respondents in the screening survey will be
categorised as prosumers®; and (2) 70% of respondents in the screening
survey will also participate in the main survey.® The screening survey

2 The surveys are available in Appendix C.

3 This is based on the results of a small-scale pre-test conducted with 100
participants in the UK.

4 This assumption is drawn from information provided by a market research
company, based on their previous experience.

was conducted in Korea between 21,/11/2023 and 28/11/2023, and in
the UK on 04/12/2023.

The main survey comprised two parts: (1) conducting DCEs and
(2) collecting basic information about respondents, such as socio-
demographic details and attitudes towards technology. At the end of the
survey, respondents were given the opportunity to share their thoughts
about the survey content in an optional free text box. This text data
could supplement the quantitative DCE results by providing additional
qualitative insights where relevant. The data were collected during the
same period in both countries: between 19/12/2023 and 02/01/2024
in Korea, and between 20/12/2023 and 03/01/2024 in the UK.

3.2. Discrete choice experiments

DCEs are a stated preference method that involves the generation
and analysis of choice data, typically implemented in survey form [51].
DCEs elicit preferences indirectly from respondents’ repeated choices
and separately identify the value of individual attributes [52].

Since there is limited availability of actual behaviour data for
niche electricity supply models, DCEs were utilised to create hypo-
thetical markets that are currently not available. Whilst DCEs have
advantages over other stated preference methods, such as providing
a richer description of preferences and giving the researcher greater
control over the experiment [53], they can be cognitively demanding
for respondents [54]. Following Lancsar and Louviere [55]’s guide,
the DCE design carefully balanced the trade-off between minimising
respondents’ cognitive fatigue and ensuring statistical efficiency.

Respondents were presented with a series of hypothetical choice
tasks (8 for consumers and 16 for prosumers) and asked to select their
preferred option between paired alternatives. Each choice task was
unlabelled to encourage respondents to focus on trading off attribute
levels [56]. Since all respondents must consume electricity in reality,
an opt-out (“do nothing”) alternative was not included.

The attributes and levels were established by building on the liter-
ature review (Appendix A.1.) and considering the contexts of the UK
and Korea. This study includes six attributes for choice tasks related
to buying electricity and five attributes for tasks related to selling
electricity, with two to five levels per attribute (Table 2).

Various electricity supply models are assumed to be offered by an
‘electricity provider® who mediates transactions between electricity

5 To differentiate these actors offering new electricity supply models from
conventional energy suppliers, we introduced the term ‘electricity provider’.
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Table 2
Attributes and levels.
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When buying electricity

Attributes Levels

20% lower (-) than your current bill
10% lower (-) than your current bill

(1) Electricity bill per month

The same as your current bill

10% higher (+) than your current bill
20% higher (+) than your current bill

25%
50%
75%
100%

(2) Percentage of renewable electricity sources

(3) Location of electricity generation

In your local community
Within [country of survey]

Private company

National government

(4) Electricity generator

Local government

Non-profit organisation
Households with small-scale generators (e.g. solar panels)

Private company
National government
Local government

(5) Electricity provider

Non-profit organisation

You can always use electricity at a fixed price

(6) Added benefit

You can save money by letting the provider adjust when certain appliances, like your dishwasher, run.

You can choose when to use electricity, depending on the varying prices throughout the day.
You can additionally choose your preferred generators using an app on your phone

When selling electricity

Attributes Levels

20% lower (-) than the average retail electricity price
10% lower (-) than the average retail electricity price

(1) Selling price

The average retail price

10% higher (+) than the average retail electricity price
20% higher (+) than the average retail electricity price

(2) Location of final consumers

In your local community

Within [country of survey]

Family or friends
Households in fuel poverty
Public facilities (schools, hospitals, etc.)

(3) Final consumers

Not-specified

Private company
National government

(4) Electricity provider

Local government

Non-profit organisation

Your excess electricity is automatically sold at a fixed price.

(5) Added benefit

You can earn extra money by letting the provider adjust when your electricity is sold.

You can choose when to sell your electricity, depending on the varying prices throughout the day.
You can additionally choose your preferred final consumers using an app on your phone.

generators and end-users, as well as between prosumers and final
electricity consumers. We introduced the attributes of who the elec-
tricity provider and generator are, as these have not been extensively
considered in most previous studies conducted in liberalised markets.

The added benefit attribute is based on the characteristics of: (1)
the incumbent model, (2) the aggregator model with direct control over
end-users’ electricity usage timing, (3) the aggregator model with end-
user control through time-of-use (ToU) tariffs, and (4) P2P electricity
trading.

For prosumers selling electricity, the ‘final consumers’ attribute
was included to explore whether specific consumer groups, such as
‘households in fuel poverty,” would be preferred compared to a ‘not-
specified’” option. Prosumers might positively perceive trading elec-
tricity with fuel-poor households as an altruistic or socially respon-
sible act, potentially supporting broader community benefits and so-
cial equity [44,57]. Conversely, prosumers may also view this option
negatively, particularly if it conflicts with their own financial interests.

Four questionnaire templates were developed: one each for UK con-
sumers and prosumers in English, and one each for Korean consumers
and prosumers in Korean. At the beginning of the survey, essential

information was provided, and informed consent to participate was ob-
tained. Background information about the electricity market structure
and the context of the choice tasks were presented using simplified
diagrams to aid respondents’ understanding.

Given the number of attributes and their levels, a fractional facto-
rial design was used by selecting a subset of possible combinations.
Each respondent was randomly assigned to one of 150 pre-generated
choice task designs. This controlled random design® helps ensure a
nearly orthogonal and balanced design for each respondent, whilst
mitigating potential biases caused by anchoring and learning effects.
The consumer group was presented with eight choice tasks for buying
electricity, whilst the prosumer group received 16 tasks: eight for
buying and eight for selling electricity.

Iterative pilot testing was conducted to improve the questionnaires.
15 individuals in the UK and 12 in Korea, including both non-energy
and energy experts, participated in the pilot testing. Their feedback

© See Appendix A.1 for details.
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helped re-examine the wording of the instructions, the order of at-
tributes in the choice tasks, and the length of the experiments.

Currently, there is no one-size-fits-all approach to determining the
minimum sample size for a DCE (See Appendix A.2 for details). Tra-
ditional sampling theories do not address the minimum sample size
needed to ensure the statistical power of hypothesis tests on esti-
mated coefficients [58], which is the focus of this research. Although
researchers often aim to maximise the sample size within budget con-
straints [59], overpowering was not a viable option for this research,
as the ratio of potential prosumers was expected to be limited in both
countries.

As a practical solution, this study applied a widely used rule of
thumb suggested by Johnson and Orme [60],” which is based on
the number of levels, alternatives, and choice tasks. Using 500 as a
multiplier (m = 500), the minimum sample size was calculated to be
180. With a larger multiplier (m = 1,000) [61], the minimum was 360.
Given the challenge in recruiting prosumers, a sample size of 180 was
applied to the prosumer group and 360 to the consumer group.®

3.3. Analysis: Mixed logit

MIXL, or random-parameters logit, is a flexible model that al-
lows the parameters associated with each observed variable to vary
randomly across individuals [62,63]. This study used MIXL for econo-
metric analysis to accounts for preference heterogeneity [55] and to
allow for efficient estimation even when respondents make repeated
choices [62].

Preferences can be measured in the form of utility functions. The
utility function of respondent ‘n’ choosing alternative ‘j’ in choice set
‘¢’ is described as follows:

Unjt = ﬂanjt + enjt (l)

where g, is a vector of coefficients that vary over respondents with
density f(f1), X, is a vector of attributes, and ¢,;, is an error term. 6
refers collectively to the parameters of the density distribution. In this
study, the estimation results of # are presented with the means and
standard deviations (SDs) of f,, assuming that f(f|9) follows a normal
distribution.

In MIXL, maximum ‘simulated’ likelihood is estimated through sim-
ulation, as direct calculation is not feasible [64]. Using the ‘mlogit’
package in R, this study applied Halton sequences with 1500 draws
for simulation (See Appendix A.3 for details).

The relative importance of attributes helps to determine which
attributes are more or less important when respondents make decisions.
The importance score can be calculated by the ratio of the utility
range — the difference between the highest and lowest utility values
— of a particular attribute to the sum of all utility ranges of all
attributes [65,66]. For a group, it is best to compute importance scores
for individual respondents and then average them [65]. Based on the
estimated means and SDs of f,, individual-specific coefficients were
computed, and importance scores were calculated and normalised.

4. Results and discussion

This section presents the sample descriptions and results from the
screening surveys and the main DCE surveys. The study’s limitations
are then reviewed, followed by a discussion of the key findings.

7 Sample size > (mx ¢)/(t X a)

m = multiplier (500-1000)

¢ = largest number of levels across all attributes

t = number of choice task per respondent

a = number of alternatives per task.

8 These calculations were conservative, based on the original design with
seven choice tasks per respondent. After pilot testing, the number of choice
tasks was increased to eight. This means the minimum sample sizes could be
reduced to 157 and 313, respectively.
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4.1. Screening surveys: Sample descriptions and results

Table 3 presents the demographic characteristics of the samples
from both countries. In terms of gender and age, the Korean sample can
be considered nationally representative. The UK sample is balanced in
terms of gender but over-represents individuals aged 30-49 and under-
represents those 60 years and older. However, we attempted to adjust
this imbalance by ensuring that participants invited to the main survey
maintained a balanced representation across gender and age groups
using stratified random sampling.

In this study, the ‘prosumer’ group has been expanded to include not
only those who already have solar panels installed at their home ((a)
in Table 4), but also those who are actively taking steps to install them
((b) and (c)) or have had experience of having them within the past
five years ((d)). These individuals are expected to make choices from
a prosumer’s perspective based on their common interest and previous
experience (See Section 4.4 for limitations). Respondents who haven’t
taken any steps despite their interest in installing solar panels ((e)) or
who are not interested or unable to install them ((f)) are categorised as
consumers.

The results indicate that over 18% in the UK were classified as
prosumers, compared to approximately 14% in Korea. A higher ratio
of UK respondents (9.27%) are actively researching solar panel options
compared to Korean respondents (5.87%), increasing the UK prosumer
pool. In Korea, a higher ratio of respondents (35.33%) are not inter-
ested in, or unable to, install solar panels compared to the UK (26.60%).
This may be partially due to the fact that a dominant share of housing
in Korea (51.9%) consists of apartments [67].

All respondents in the prosumer groups were invited to participate
in the main surveys. From the consumer pool in each country, 515
respondents were randomly selected for the main survey considering
gender and age group balance (see Appendix B.1 for details).

4.2. DCEs: Sample descriptions

In the UK, 226 out of 273 invited prosumers (82.8%) responded to
the main survey, whilst in Korea, 177 out of 211 (83.9%) prosumers
responded. Among the consumer group, 440 out of 515 (85.4%) in the
UK and 443 out of 515 (86.0%) in Korea participated in the main sur-
vey. After applying the data exclusion criteria® based on the minimum
survey completion times set in the PAP, responses from 174 prosumers
and 362 consumers in the UK were retained. In Korea, 80 prosumer
responses and 312 consumer responses were retained (discussed further
in Section 4.4).

The samples from all sub-groups, particularly the consumer groups,
are generally representative in terms of age, gender, and region
(Tables 5 and 6). However, there is an under-representation of individ-
uals aged 75 and older across all sub-groups. This might be due to their
lower familiarity with online surveys and lesser interest in the topic at
their life stage. Due to the nature of prosumers, the prosumer samples
were not intended to be nationally representative. In both countries,
the prosumer samples have a higher proportion of individuals aged 25
to 54 and those with higher household incomes. A higher proportion
of prosumers turned out to be early adopters of new technologies.

4.3. DCEs: Results

In this section, the results from MIXL are described attribute by
attribute.

9 See Appendix B.2 for details.
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Table 3
Screening surveys: Sample description.
UK Korea
Sample (N = 1500) Across the UK Sample (N = 1500) Across Korea
Number Ratio (%) Ratio (%) Number Ratio (%) Ratio (%)
Gender
Female 750 50.00 51.75 735 49.00 50.55
Male 750 50.00 48.25 765 51.00 49.45
Total 1500 100.00 100.00 1500 100.00 100.00
Age
18-19 years 6 0.04 - - - -
20-29 years 214 14.27 16.30 251 16.73 15.93
30-39 years 429 28.60 17.62 268 17.87 15.96
40-49 years 369 24.60 16.39 322 21.47 19.15
50-59 years 267 17.80 17.86 349 23.27 20.07
60 years and older 207 13.80 31.84 310 20.67 28.89
Unknown 8 0.53 - - - -
Total 1500 100.00 100.00 1500 100.00 100.00
Table 4
Screening surveys: Results.
[Q] Which of the following best describes your current situation? UK Korea
Number Ratio (%) Number Ratio (%)
Prosumer group
(a) I have solar panels installed at my home. 109 7.27 76 5.07
(b) I have signed a contract to install solar panels at my home. 5 0.33 8 0.53
(c) I am actively researching solar panel options (researching on websites, obtaining quotes, etc.). 139 9.27 88 5.87
(d) I do not currently have solar panels, but I have had them within the past 5 years. 20 1.33 39 2.60
Sub-total 273 18.20 211 14.07
Consumer group
(e) I am interested in installing solar panels but haven’t taken any steps yet. 828 55.20 759 50.60
(f) I am not interested in, or unable to, install solar panels at my home. 399 26.60 530 35.33
Sub-total 1227 81.80 1289 85.93
Total 1500 100.00 1500 100.00

4.3.1. Buying electricity: Consumers & prosumers

Table 7 presents the MIXL results for consumers and prosumers
buying electricity. The percentage of renewable electricity sources and
the change in electricity bills are treated as continuous variables,
whereas the different levels of the other attributes are treated as
dummy variables. Fig. 3 summarises the importance of attributes as
percentages.

Consumers and prosumers in both the UK and Korea demonstrate
statistically significant preferences for electricity generated from higher
percentages of renewable sources. However, the relative importance
of this attribute, compared to other attributes, is greater in the UK
(18.7% for consumers and 20.2% for prosumers) than in Korea (11.9%
for consumers and 12.8% for prosumers).

Lower monthly electricity bills are more preferred, and this is
statistically significant across all sub-groups. In fact, price is the most
important attribute for all sub-groups, particularly in the UK (59.5%
for consumers and 56% for prosumers) compared to Korea (46.4% for
consumers and 36% prosumers).

For UK consumers and prosumers, the mean coefficients for elec-
tricity generated within their local community are 0.01 and 0.08,
respectively. For Korean consumers and prosumers, the corresponding
values are —0.071 and —0.201, respectively. However, none of the
coefficients were statistically significant at the 10% level. The location
of electricity generation is the least important attribute across all
sub-groups.

In Korea, consumers prefer the national government as their pri-
mary choice for both the electricity generator (0.807) and provider
(1.126), followed by the local government (0.418 for generator and
0.836 for provider). Korean prosumers also prefer these two entities,

with the local government being slightly more favoured as an elec-
tricity generator (1.331) and the national government as an electricity
provider (1.131). UK consumers, on the other hand, favour non-profit
organisations (0.463 for generation and 0.676 for provision), followed
by the local government (0.356 for generation and 0.559 for pro-
vision). UK prosumers prefer households with small-scale generators
as their top choice for generation (0.8), followed by non-profit or-
ganisations (0.723). For electricity provision, UK prosumers favour
non-profit organisations (0.59) over private companies. In terms of
relative importance, these attributes are more significant in Korea than
in the UK.

Regarding added benefits, consumers in both countries show sta-
tistically significant lower preferences for the option to select their
preferred generators through a mobile application (—0.573 in the UK
and —0.308 in Korea), compared to the simple fixed-price option.
Similarly, UK consumers and Korean prosumers show lower preferences
for allowing their electricity provider to adjust the usage timing of
electric appliances (—0.667 and —0.556, respectively), despite potential
financial benefits. Whilst UK prosumers and Korean consumers show
positive mean coefficients for ToU tariffs (0.21 and 0.108, respectively),
these are not statistically significant.

4.3.2. Selling electricity: Prosumers

Table 8 presents the MIXL results for prosumers selling electric-
ity. The change in selling prices is treated as a continuous variable,
whereas the different levels of the other attributes are treated as
dummy variables. Fig. 4 compares the importance of each attribute.
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Table 5
DCEs: UK sample description.
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UK

Respondents (%) Across the UK (%)

Consumers Prosumers
(N = 362) N =174)
Gender
Female 48.07 44.83 51.75
Male 51.38 55.17 48.25
Non-binary or other* 0.28 0.00 -
Prefer not to say 0.28 0.00 -
Age
18-24 6.63 4.60 7.85*
25-34 14.36 20.11 17.42
35-44 19.89 25.86 16.81
45-54 19.61 25.86 17.23
55-64 21.82 14.37 16.49
65-74 14.09 7.47 12.99
75 and older 3.59 1.72 11.21
Prefer not to say 0.00 0.00 -
Region
Scotland 6.63 7.47 8.06
Northern Ireland 3.04 1.72 2.83
Wales 3.59 5.75 4.63
North East England 4.97 5.75 3.97
North West England 9.39 8.62 11.12
Yorkshire & Humberside 8.84 6.90 8.20
East Midlands 8.29 6.32 7.30
West Midlands 8.01 6.90 8.91
East of England 6.08 7.47 9.47
London 11.88 12.64 13.12
South East 17.96 18.39 13.88
South West 11.33 12.07 8.53
Prefer not to say 0.00 0.00 -
Household annual income
Up to £10,000 4.42 3.45 -
£10,001 to £20,000 12.98 13.22 -
£20,001 to £30,000 17.96 12.07 Median:
£30,001 to £40,000 14.36 8.05 £32,400
£40,001 to £50,000 15.19 13.79 -
£50,001 to £60,000 8.29 12.07 -
Over £60,001 23.20 32.76 -
Prefer not to say 3.59 4.60 -
Adoption of new technology
I am sceptical of new technologies and use them only when I have to. 5.52 3.45 -
I am usually one of the last people I know to use new technologies. 12.43 7.47 -
I usually use new technologies when most people I know do. 53.59 38.51 -
I like new technologies and use them before most people I know. 23.20 36.21 -
I love new technologies and am among the first to experiment with and use them. 4.14 13.79 -
Prefer not to say 1.10 0.57 -

Interestingly, Korean prosumers prefer lower selling prices
(—0.041), whilst UK prosumers favour higher selling prices (0.065).
All coefficients are statistically significant at the 1% level. Despite the
opposite preference directions, the selling price is the most important
attribute for prosumers in both countries, with it being more important
in the UK (63%) than in Korea (40%).

Final electricity consumers located in the local community result
in mean coefficients of 0.087 for UK prosumers and —0.131 for Korean
prosumers. However, these coefficients are not statistically significant.
The location of final consumers is the least important attribute for
prosumers in both countries (4.6% in the UK and 6.4% in Korea). In
other words, whether the consumers buying their electricity are located
locally or elsewhere within the country is not significant.

Both UK and Korean prosumers prefer households experiencing
fuel poverty as their final electricity consumers (0.478 and 0.791,
respectively), with this preference being statistically significant. Public
facilities, such as schools and hospitals, have the second highest mean
coefficients in both countries (0.459 in the UK and 0.257 in Korea),
although this result is not statistically significant in Korea. Overall, the
relative importance of this attribute is considerable, with 17.1% for UK
prosumers and 20.4% for Korean prosumers.

Similar to the case of buying electricity, Korean prosumers prefer
the national government as the electricity provider facilitating the
selling process to final consumers (0.901), followed by local govern-
ments (0.592). Private companies are the least preferred option as an
electricity provider in Korea. On the other hand, the mean coefficients
in the UK are not statistically significant. With that caveat, whilst non-
profit organisations yield the highest mean coefficient (0.238), private
companies do not appear to be a preferred option compared to other
alternatives, even in the UK. This attribute is a far more important in
Korea (23.7%) than in the UK (6%).

In both countries, although the results are not statistically signifi-
cant, all other added benefit options yield negative mean coefficients
compared to the fixed-price scheme. The relative importance of this
attribute is approximately 9% in both countries.

Table 9 summarised the attributes and levels with the highest
mean coefficient across the sub-groups, irrespective of their statistical
significance.

4.4. Limitations

By addressing the limitations early on, we aim to provide a more
informed interpretation and analysis of the results in the discussion
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Table 6
DCEs: Korean sample description.
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Korea

Respondents (%) Across Korea (%)

Consumers Prosumers
(N = 312) (N = 80)
Gender
Female 53.21 50.0 50.55
Male 46.15 50.0 49.45
Non-binary or other 0.00 0.0 -
Prefer not to say 0.64 0.0 -
Age
20-24 5.45 3.75 7.69
25-34 14.42 20.00 15.54
35-44 18.91 20.00 17.70
45-54 18.59 23.75 20.32
55-64 24.36 26.25 18.99
65-74 16.67 5.00 11.30
75 and older 1.28 1.25 8.45
Prefer not to say 0.32 0.00 -
Region
Seoul 18.91 20.00 18.30
Busan 9.94 2.50 6.36
Daegu 6.09 3.75 4.57
Incheon 6.73 3.75 5.84
Gwangju 1.60 6.25 2.74
Daejeon 1.60 5.00 2.78
Ulsan 0.96 1.25 2.14
Gyeonggi 22.76 32.50 26.68
Gangwon 2.24 3.75 2.94
Chungbuk 3.21 2.50 3.12
Chungnam 3.85 1.25 4.21
Jeonbuk 3.21 5.00 3.41
Jeonnam 3.21 3.75 3.52
Gyeongbuk 6.09 2.50 4.98
Gyeongnam 7.37 3.75 6.34
Jeju 1.60 1.25 1.33
Sejong 0.64 1.25 0.74
Prefer not to say 0.00 0.00 -
Household annual income
Up to ¥15,000,000 8.01 3.75 -
¥#15,000,001 to ¥¢30,000,000 15.06 6.25 Median:
¥4730,000,001 to ¥4#45,000,000 18.27 15.00 434,540,000
745,000,001 to ¥¢60,000,000 20.51 20.00 -
3%60,000,001 to ¥#75,000,000 14.10 21.25 -
775,000,001 to ¥#90,000,000 9.29 11.25 -
KRW 90,000,000 12.18 21.25 -
Prefer not to say 2.56 1.25 -
Adoption of new technology
I am sceptical of new technologies and use them only when I have to. 6.73 11.25 -
I am usually one of the last people I know to use new technologies. 9.62 7.50 -
I usually use new technologies when most people I know do. 54.17 37.50 -
I like new technologies and use them before most people I know. 23.40 37.50 -
I love new technologies and am among the first to experiment with and use them. 4.17 6.25 -
Prefer not to say 1.92 0.00 -

section. This study’s limitations mainly stem from: (1) challenges in
recruiting prosumers in both countries, (2) the small sample sizes
available after data cleaning, and (3) subsequent issues with statistical
significance.

According to Gill [68], only 4.1% of UK homes have solar panel
installations in April 2023. In Korea, the current ratio is anticipated to
be lower than that of the UK.!® We partially overcame this recruitment
challenge by extending the pool of prosumers using a broader defini-
tion. Whilst the level of experience with the technology and market may
vary among these individuals, we assume that their shared interest or

10 The number of households with solar panels was reported to be 0.34
million in 2017 [69], but this data is now outdated.

prior experience in energy generation provides a common foundation
for decision-making.

Despite this attempt, after applying the data exclusion criteria based
on minimum survey completion times, a considerable number of re-
sponses had to be excluded. Even though the minimum completion
times had been estimated through pilot testing, the actual completion
times in all sub-groups were shorter than the estimated times. Particu-
larly, in Korea, only 80 out of 177 prosumer responses were retained.
Given the choice between data quality and sample size, we prioritised
data quality by removing rushed responses.

This shortfall in the sample might affect the robustness of the statis-
tical analysis, potentially limiting the generalisability of the findings for
this sub-group. However, the MIXL results indicate that the robustness
of the analysis for the Korean prosumer group is comparable to that



E.J. Lim et al.

Energy Research & Social Science 125 (2025) 104072

Table 7
MIXL results — Buying.
Attribute Level UK Korea
Consumers Prosumers Consumers Prosumers
Mean Mean
(SD) (SD)
Renewable electricity sources 25%, 50% 75%, 100% 0.030% 0.013%
v (0.027%**) (0.007)
Electricity bill per month —20%, —10%, 0%, +10%, +20% —0.198%** —0.230%** —0.105%** —0.074%***
ty P (0.113%***) (0.139%**) (0.093***) (0.055**)
Within the country (baseline) - - - -
Location of electricity generation In your local community 0.010 0.080 -0.071 —-0.201
(0.337) (0.712) (0.8347*+*) (0.163)
Private company (baseline) - - - -
National government 0.149 0.297 0.807*** 1.018%**
(0.594) (0.989) (0.062) (1.610**)
. Local government 0.356** 0.671* 0.418%* 1.331%**
Electricity generator (0.651) (0.265) (0.657) (0.882)
Non-profit organisation 0.463** 0.723* 0.229 0.669**
(0.186) (0.156) (1.001%** (1.142%)
Households with small-scale generators 0.171 0.800* 0.238 0.563*
(0.829%) (1.857*%) (0.971%**) (0.664)
Private company (baseline) - - - -
National government 0.160 0.262 1.126%** 1.131%*=
Electrici rovider (0.052) (1.157%) (1.078***) (1.321%%)
P Local government 0.559%*%* 0.240 0.836%** 0.998%***
(0.444) (0.174) (0.394) (0.028)
Non-profit organisation 0.676%** 0.590* 0.498%** 0.471
(0.782%) (0.625) (0.813*%) (0.701)
Fixed price (baseline) - - - -
Provider control —0.677*** —0.447 -0.221 —0.556*
(1.622%**) (1.750%%) (1.237%*%) (1.243%)
Added benefit Consumer control (ToU tariffs) ~0.046 0.210 0.108 -0.355
(0.908+*) (1.494*) (0.995%**) (0.259)
Selection —0.573%*%* -0.124 —0.308%* —-0.164
(0.044) (0.551) (0.575) (0.622)

Notes: *** p <0.01, ** p<0.05, * p<0.1

(The significance of the mean indicates whether the mean estimate is statistically different from zero, whilst the significance of the SD indicates whether there is unobservable

heterogeneity in preferences around the mean.)

Importance (%)

Group
UK consumers
BN UK prosumers
I Korean consumers

Korean prosumers

Attribute

Fig. 3. Attribute importance — Buying.

of the UK prosumer group, based on the relative sizes of the standard
errors and the significance levels of the parameters. Nevertheless, fu-
ture research with larger prosumer samples, if possible, would enhance
the reliability and generalisability of the findings. Larger sample sizes
would also enable an analysis of observed heterogeneity based on
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demographic factors, which could provide further insights into the role
of individual characteristics in shaping preferences.

Another limitation of the DCE design is the potential for ambiguity
in how respondents interpreted the ‘added benefit’ levels and the selling
price attribute. For instance, the varying price option might overlap
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Importance (%)
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Table 8
MIXL results — Selling.
Attribute Level UK Korea
Mean Mean
(SD) (SD)
Selling price —20%, —10%, 0%, +10%, +20% 0.065*** —0.041%**
(0.126***) (0.081%***)
Within the country (baseline) - -
Location of final consumers In your local community 0.087 -0.131
(0.502**) (0.693**)
Not-specified (baseline) - -
Family or friends 0.182 -0.142
. (0.770**) (0.391)
Final consumers Households in fuel poverty 0.478%** 0.791%**
(0.859**) (0.211)
Public facilities 0.459%** 0.257
(0.316) (0.852%)
Private company (baseline) - -
National government 0.068 0.901***
» i (0.366) (1.335%%%)
Electricity provider Local government 0.101 0.592%*
(0.400) (0.439)
Non-profit organisation 0.238 0.462%*
(0.052) (0.342)
Fixed price (baseline) - -
Provider control —0.007 -0.325
(0.734**) (0.711)
Added benefit Consumer control (ToU tariffs) -0.208 -0.331
(0.220) (0.034)
Selection —-0.201 -0.137
(0.019) (0.001)

Notes: *** p <0.01, ** p<0.05, * p<0.1

(The significance of the mean indicates whether the mean estimate is statistically different from zero, whilst the significance
of the SD indicates whether there is unobservable heterogeneity in preferences around the mean.)

63.0

Attribute

Group
B UK prosumers
[ Korean prosumers
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Fig. 4. Attribute importance — Selling.

conceptually with an explicit selling price in the same choice set. models. The analysis found no significant changes in the remaining

Although the survey design aimed to keep these attributes distinct, with coefficients, suggesting collinearity is less likely a problem. However,
added benefits offering supplementary options, we tested for poten- potential cognitive overlap in respondents’ interpretations remains a

tial collinearity by alternately excluding each attribute in mixed logit limitation of the study design.

11
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Table 9
Group comparisons for attributes and levels with the highest mean coefficient.
Attribute UK Korea
Consumers Prosumers Consumers Prosumers
Buying Buying Selling Buying Buying Selling
Renewable Higher Higher - Higher Higher -
electricity
sources
Electricity Lower Lower Higher Lower Lower Lower
bill/Selling
price
Location of Local Local - Within the Within the -
electricity community community country country
generation
Location of - - Local - - Within the
final community country
consumers
Final - - Households - - Households
consumers in fuel in fuel
poverty poverty
Electricity Non-profit Households - National Local -
generator government government
Electricity Non-profit Non-profit Non-profit National National National
provider government government government
Added Fixed price ToU tariffs Fixed price ToU tariffs Fixed price Fixed price
benefit

Our study also shares the limitations inherent to choice experiment
methods. Most importantly, preferences expressed in a controlled sur-
vey environment may not translate into actual behaviour in a real
market context [70]. However, given that this study explored supply
models that are not yet widely available, creating hypothetical scenar-
ios was a practical approach to capture end-user decision-making that
could potentially lead to behaviour. To enhance the validity of DCEs,
future research can examine the actual choices of participants in pilot
projects and compare the results.

4.5. Discussion

In this section, the key findings are summarised by answering the
research questions, followed by a discussion of interesting findings.

RQ1 asked whether current end-user preferences differ between the
UK and Korea. When buying electricity, Korean consumers and pro-
sumers show clear preferences for the national and local governments
as their electricity generator and provider, making these attributes
important in Korea. Meanwhile, local electricity generation, despite its
statistical insignificance and low importance, is more likely to be cho-
sen in the UK but less likely in Korea. When selling electricity, Korean
prosumers do not prefer higher prices, unlike their UK counterparts
(discussed further later in this section). Regarding electricity providers,
Korean prosumers again show a clear preference for the national and
local governments.

RQ2 examined whether preferences between consumers and pro-
sumers differ. In the UK, whilst consumers prefer non-profit organisa-
tions as their electricity generator, prosumers’ most preferred option is
households with small-scale generators. In Korea, prosumers’ most pre-
ferred electricity generator is the local government, whilst consumers’
top choice is the national government. In both countries, prosumers
are more likely to choose households with small-scale generators over
private companies, with statistically significant results. However, the
results are not statistically significant for consumers.

RQ3 explored the changes in prosumer preferences between buy-
ing and selling electricity. In the UK, prosumers prefer lower electric-
ity prices when buying but higher prices when selling, which aligns
with general economic theory. In both countries, prosumers are least
likely to choose an option where a provider controls the timing of use
when buying electricity. When selling, they are least likely to select
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an option where consumers control the timing of sales based on ToU
prices. However, these findings should be interpreted with caution, as
they are statistically insignificant at the 10% level.

From the above findings, we observe some interesting similari-
ties and differences between the two countries. When it comes to
renewable electricity sources, it might be expected that prosumers are
more environmentally conscious and would place higher importance
on renewable sources compared to consumers. However, this was not
necessarily the case. Within each country, there is little difference
between the prosumer and consumer groups regarding the relative
importance of the renewable source attribute (Fig. 3). The difference is
more pronounced between the UK (19%) and Korea (12%), as Korean
end-users place relatively greater emphasis on other attributes, such as
the entities responsible for generating and providing electricity.

Price is the most important attribute across all sub-groups in both
countries. The price attribute shows relatively higher importance in the
UK, and this is further supported by respondents’ optional free text
comments. 29 out of 106 UK respondents indicated that price or cost
is their first priority, whereas only 3 out of 101 Korean respondents
mentioned the importance of price. This is inconsistent with findings
from previous studies, which suggest that cost is not the most signifi-
cant factor for UK consumers [40,45]. This shift in the importance of
price might have been caused by the energy crisis triggered by recent
geopolitical conflict. One comment stated: I feel like the current energy
prices have affected my views somewhat so often I went off prices when
choosing.’

On the other hand, the least important attributes are the loca-
tion factors in both countries. When buying electricity, whether it is
generated locally or elsewhere within the country is not significant.
This finding aligns with previous studies based on representative Ger-
man samples [71-73], which found that the location of generation
ranked lower in importance compared to price and electricity mix
attributes. Similarly, for prosumers selling electricity, whether their
final consumers are located locally or elsewhere is not crucial. These
findings may have implications for the implementation of local energy
market models, such as P2P electricity trading at the local community
level, in the UK and Korea. Additionally, although the results are not
statistically significant, the potentially contrasting views on locally
generated electricity in the two countries may reflect differences in



E.J. Lim et al.

their current electricity regimes: Korea’s centralised system and the
UK’s decentralised system.

Although most energy suppliers in the UK are private companies,
both UK consumers and prosumers are less likely to choose this option
compared to others for electricity generators and providers. Non-profit
organisations are generally the most preferred choice. These results
differ slightly from those of Fell et al. [41], where the local council
was most preferred, followed by energy suppliers. However, these two
studies are not contradictory, considering the differences in contexts
and options, as Fell et al. [41] specifically assumed a P2P trading
scheme. A more interesting observation is that end-user preferences
derived from both studies do not align with the current UK electricity
market regime.

Meanwhile, in Korea, end-users show distinct preferences for gov-
ernment involvement, particularly at the national level, which corre-
sponds with the market regime. This is supported by Korean respon-
dents’ free text comments. One comment stated: ‘I don’t want private
organisations involved. Even if the price seems low at the beginning, it will
eventually increase.’ This is also consistent with a study by Li et al. [46],
which found that Koreans prefer KEPCO as a trading agent in the case
of P2P trading. However, this doesn’t necessarily mean that Korean
end-user preferences will remain unchanged. User preferences are often
based on past experiences, and exposure to new models may change
their preferences. For instance, in the telecommunications industry,
Korea Telecom, a monopolistic public enterprise before deregulation in
the 1990s [74], now holds only the third-largest market share in mobile
services [75].

End-users in both countries are generally more likely to select the
fixed-price scheme over other options, despite the potential financial
benefits or freedom of choice offered by alternatives. Consumers in
both the UK and Korea statistically significantly prefer the fixed-price
scheme over the option of selecting preferred generators via a mobile
app. Only ToU tariffs resulted in positive mean coefficients for UK
prosumers and Korean consumers when buying electricity, although
these findings are not statistically significant. These findings might
indicate that end-users are still unfamiliar with other new types of elec-
tricity supply models. Alternatively, they might have concerns about
interrupted electricity usage or prefer not to complicate their usage
by logging into a mobile application. The following free text comment
supports these speculations: ‘No way do I want someone else deciding
when my dishwasher goes on. Can'’t rely on the internet working to choose
a supplier from an app ... I want electric to just work — turn the switch,
and the light comes on.” This highlights concerns about external control
and the reliance on technology, reflecting a preference for simplicity
and reliability in electricity supply.

It should be noted, however, that the added benefits presented
to respondents lacked detailed information, such as the specific time
windows or circumstances under which they could take back control
of their appliances. For instance, Fell et al. [76] found that direct load
control was generally acceptable when it included an override ability
and clearly defined boundaries. Future research could consider the
uncertainty surrounding end-users’ controllability to better understand
their willingness to cede control.

One finding that appears economically counterintuitive is that Ko-
rean prosumers prefer lower selling prices. The surveys clearly differ-
entiated buying and selling scenarios, each explained three times with
separate instructions and diagrams. Thus, confusion between these sce-
narios by respondents seems unlikely. Several potential reasons could
explain this counterintuitive finding. Given that Korean prosumers most
preferred selling electricity to households in fuel poverty, altruistic
motivations could explain their preference for lower selling prices. This
interpretation aligns with Hahnel and Fell [49], who found similar
altruistic pricing among prosumers trading electricity with low-income
households. Additionally, this might stem from a broader sense of social
responsibility. Korean prosumers, who prefer transactions with the na-
tional government, might see charging higher prices as detrimental to
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the collective good. Although the following free text comment was from
a UK prosumer, it provides some insight into prosumer motivations: 7
chose the options with the lowest prices for both import and export. Whilst
I’d like to provide power to family and friends as a priority, I do not want
to be part of driving prices up.’

However, UK prosumers prefer higher selling prices, indicating a
potential tension between financial incentives and socially-oriented
objectives. To explore this discrepancy further, we conducted an ad-
ditional analysis comparing prosumers who currently own solar panels
with those planning or having previously owned them. Our aim was
to investigate whether actual or potential experience with selling in-
fluenced their pricing preferences. The analysis revealed only minor
differences between these sub-groups!! in both countries, offering lim-
ited additional insight. Future research explicitly designed to disentan-
gle these motivations, potentially through qualitative methods, would
be valuable. Meanwhile, our findings provide insights into prosumer
motivations that extend beyond purely economic considerations.

5. Conclusion and policy implications

We analysed prosumer and consumer preferences for new electricity
supply models under the liberalised electricity market regime in the UK
and the centralised regime in Korea.

The screening surveys show that 18% of respondents in the UK
and 14% in Korea were categorised as broadly defined prosumers.
Whilst the primary aim was to screen potential participants for the
main surveys, the results also provide initial insights into the current
proportion of the population at different stages of residential solar
adoption in the two countries.

Choice data collected from the DCEs were quantitatively analysed
using MIXL. The results indicate that, in both countries, price is the
most important attribute across all sub-groups. In the UK, price is
relatively more important than in Korea, possibly because UK end-users
were hit harder by the recent energy crisis. In Korea, the increase in
energy prices was mostly absorbed by KEPCO’s debt rather than being
passed on to the public [77].

Related to this, another notable finding is that Korean end-users
have strong preferences for the national government as their electricity
generator or provider. Several free text comments from Korean respon-
dents indicated that they believe electricity is a public good, and that
the stable supply of it should be the state’s responsibility. In the UK,
non-profit organisations are the most preferred electricity provider.

Between consumers and prosumers, the attribute of who generates
the electricity is more important for prosumers than for consumers
in both countries. Prosumers are more likely to choose households
with small-scale generators over private companies, with statistically
significant results in both countries, whereas the results for consumers
are not statistically significant. However, when it comes to renewable
electricity, there is no meaningful difference in attribute importance be-
tween consumers and prosumers within each country. Whilst a higher
percentage of renewable electricity sources is preferred in both coun-
tries, it is relatively more important to UK end-users than to Korean
end-users.

Prosumer preferences when buying and selling electricity do not
differ significantly within each country. One interesting difference is
that UK prosumers prefer lower electricity prices when buying but
higher prices when selling, whereas Korean prosumers prefer lower
prices for both buying and selling. Whilst our study suggests potential
altruistic or collective motivations beyond economic incentives, further

11 Both prosumers who currently have solar panels and those who do not
exhibited positive mean coefficients for selling prices in the UK (0.121*** and
0.037***, respectively) and negative mean coefficients in Korea (—0.025 and
—0.054***, respectively).
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qualitative research could investigate the underlying reasons in more
depth.

In both the UK and Korea, ‘locality’ — encompassing locally gener-
ated electricity or local electricity consumers — is the least important
attribute relative to others, despite the MIXL results not being statis-
tically significant. This is a somewhat unexpected finding given the
increased interest in local energy market models in the industry and
academia in recent years.

One policy implication is that end-users in both countries, including
prosumers who were assumed to be more open to niche innovations,
have yet to embrace new electricity supply models. This suggests that
expecting transitions driven by the demand side might be premature.
Nevertheless, these niche electricity supply models can play a crucial
role not only in meeting consumer needs but also in achieving other
policy outcomes, such as grid system optimisation and flexibility man-
agement. As increasing end-user acceptability remains an important
task, policies such as utilising regulatory sandboxes or promoting tri-
als at a local level can still be effective in both countries. Despite
the limitations of sandboxes, such as short time frames and limited
representation of consumer interests [78], they offer opportunities for
societal experiments that allow interactions and co-evolution between
users and innovations. This process of deliberately managing niche
formation in a protected space is the core idea of strategic niche
management [79,80]. In this context, future studies can examine end-
user preferences before and after pilot projects to explore changes in
their preferences over time.

Taken together, our study highlights the importance of consider-
ing socio-technical contexts when understanding end-user preferences.
Current electricity end-user preferences in the UK and Korea differ,
reflecting the contrasting market regimes and the varying impacts of
the exogenous energy crisis. End-user preferences in a specific nation
cannot be generalised to other regions without careful consideration of
contextual factors. Accordingly, tailoring policies to the unique needs
and preferences of end-users in each region can enhance the effec-
tiveness of interventions and facilitate smoother transitions towards
sustainable energy systems. Our findings imply that Korean end-users
may prefer the government to continue its role as a public service
provider. Whilst maintaining this role, the government also needs to
implement and support test beds in real-world settings. The recent
legislation of the Special Act is a positive step in this direction. In the
UK, the national government’s role can focus more on collaborative
efforts with the third sector and local governments. It will be interesting
to observe the impact of the recent foundation of Great British Energy,
a publicly-owned energy company, as its main role will be facilitating
investment and supporting local authorities and communities [81].

Funding

This research was supported by internal funding from University
College London.

CRediT authorship contribution statement

Eun Jin Lim: Conceptualization, Methodology, Validation, Formal
analysis, Investigation, Data curation, Writing — original draft, Writing
- review & editing, Visualization, Project administration. Michael J.
Fell: Conceptualization, Methodology, Writing — review & editing,
Supervision, Project administration. David Shipworth: Conceptualiza-
tion, Methodology, Writing — review & editing, Supervision, Project
administration, Funding acquisition.

Declaration of competing interest
The authors declare that they have no known competing finan-

cial interests or personal relationships that could have appeared to
influence the work reported in this paper.

14

Energy Research & Social Science 125 (2025) 104072
Acknowledgments

The authors thank Sawtooth Software Inc. for providing access to
the software through a student grant. We are grateful to all individ-
uals who participated in the pilot testing for their valuable insights.
Appreciation is also extended to the two anonymous reviewers for their
constructive feedback.

Appendix A. Supplementary data

Supplementary material related to this article can be found online
at https://doi.org/10.1016/j.erss.2025.104072.

Data availability

Data is available at: OSFStorage.

References
[1] Y. Parag, B.K. Sovacool, Electricity market design for the prosumer era, Nat.
Energy 1 (4) (2016) 16032, http://dx.doi.org/10.1038/nenergy.2016.32.
T. Morstyn, N. Farrell, S.J. Darby, M.D. McCulloch, Using peer-to-peer energy-
trading platforms to incentivize prosumers to form federated power plants, Nat.
Energy 3 (2) (2018) 94-101, http://dx.doi.org/10.1038/541560-017-0075-y.
A. Gorbatcheva, N. Watson, A. Schneiders, D. Shipworth, M.J. Fell, Defining
characteristics of peer-to-peer energy trading, transactive energy, and community
self-consumption: A review of literature and expert perspectives, Renew. Sustain.
Energy Rev. 202 (2024) 114672, http://dx.doi.org/10.1016/j.rser.2024.114672.
IRENA, Innovation Landscape Brief: Aggregators, Technical Report, International
Renewable Energy Agency, Abu Dhabi, 2019, URL: https://www.irena.org/-
/media/Files/IRENA/Agency/Publication/2020/Jul/IRENA_Aggregators_2020.
pdf?la=en&hash=34E90050F80DD1B012F2E6CI9E4C90EE1 1BED6AS82.
S. Kerscher, P. Arboleya, The key role of aggregators in the energy transition
under the latest European regulatory framework, Int. J. Electr. Power Energy
Syst. 134 (2022) 107361, http://dx.doi.org/10.1016/j.ijepes.2021.107361.
D. Brown, S. Hall, M.E. Davis, What is prosumerism for? Exploring the normative
dimensions of decentralised energy transitions, Energy Res. Soc. Sci. 66 (2020)
101475, http://dx.doi.org/10.1016/j.erss.2020.101475.
O. Okur, P. Heijnen, Z. Lukszo, Aggregator’s business models in residential and
service sectors: A review of operational and financial aspects, Renew. Sustain.
Energy Rev. 139 (2021) 110702, http://dx.doi.org/10.1016/j.rser.2020.110702.
M.E. Wainstein, A.G. Bumpus, Business models as drivers of the low carbon
power system transition: a multi-level perspective, J. Clean. Prod. 126 (2016)
572-585, http://dx.doi.org/10.1016/j.jclepro.2016.02.095.
S. Adams, D. Brown, J.P. Cardenas Alvarez, R. Chitchyan, M.J. Fell, U.J.J.
Hahnel, K. Hojckova, C. Johnson, L. Klein, M. Montakhabi, K. Say, A. Singh, N.
Watson, Social and economic value in emerging decentralized energy business
models: A critical review, Energies 14 (23) (2021) 7864, http://dx.doi.org/10.
3390/en14237864.
H. Hampton, A. Foley, D.F. Del Rio, B. Smyth, D. Laverty, B. Caulfield,
Customer engagement strategies in retail electricity markets: A comprehensive
and comparative review, Energy Res. Soc. Sci. 90 (2022) 102611, http://dx.doi.
org/10.1016/j.erss.2022.102611.
M. Grubb, D. Newbery, UK electricity market reform and the energy transi-
tion: Emerging lessons, Energy J. 39 (01) (2018) http://dx.doi.org/10.5547/
01956574.39.6.mgru.
N. Eyre, M. Lockwood, The governance of retail energy market services in the
UK: A framework for the future, 2016.
Ofgem, Future supply market arrangements — call for evidence, 2017, URL:
https://www.ofgem.gov.uk/publications/future-supply-market-arrangements-call-
evidence.
N.E. Watson, G.M. Huebner, M.J. Fell, D. Shipworth, Two energy suppliers are
better than one: Survey experiments on consumer engagement with local energy
in GB, Energy Policy 147 (2020) 111891, http://dx.doi.org/10.1016/j.enpol.
2020.111891.
D. Pratt, Aggregators ‘great britain’s core flexibility market’
in 2019 following market reforms, Energy Storage News (2018) URL:
https://www.energy-storage.news/aggregators-to-enter-great-britains-core-
flexibility-market-in-2019-following-market-reforms/.
National Grid ESO, Wider access to the GB balancing mechanism and TERRE:
Review and update - 3 june 2020, 2020, URL: https://www.nationalgrideso.com/
document/170896/download.
D. Brown, S. Hall, M.E. Davis, Prosumers in the post subsidy era: an exploration
of new prosumer business models in the UK, Energy Policy 135 (2019) 110984,
http://dx.doi.org/10.1016/j.enpol.2019.110984.

[2]

[3]

[4]

[5]

[6]

[71

[8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

to enter

[16]

[17]


https://doi.org/10.1016/j.erss.2025.104072
https://osf.io/wdeut/?view_only=fef2bec603de4e7e9dd108a966993bbd
http://dx.doi.org/10.1038/nenergy.2016.32
http://dx.doi.org/10.1038/s41560-017-0075-y
http://dx.doi.org/10.1016/j.rser.2024.114672
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Jul/IRENA_Aggregators_2020.pdf?la=en&hash=34E90050F80DD1B012F2E6C9E4C90EE11BED6A82
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Jul/IRENA_Aggregators_2020.pdf?la=en&hash=34E90050F80DD1B012F2E6C9E4C90EE11BED6A82
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Jul/IRENA_Aggregators_2020.pdf?la=en&hash=34E90050F80DD1B012F2E6C9E4C90EE11BED6A82
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Jul/IRENA_Aggregators_2020.pdf?la=en&hash=34E90050F80DD1B012F2E6C9E4C90EE11BED6A82
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Jul/IRENA_Aggregators_2020.pdf?la=en&hash=34E90050F80DD1B012F2E6C9E4C90EE11BED6A82
http://dx.doi.org/10.1016/j.ijepes.2021.107361
http://dx.doi.org/10.1016/j.erss.2020.101475
http://dx.doi.org/10.1016/j.rser.2020.110702
http://dx.doi.org/10.1016/j.jclepro.2016.02.095
http://dx.doi.org/10.3390/en14237864
http://dx.doi.org/10.3390/en14237864
http://dx.doi.org/10.3390/en14237864
http://dx.doi.org/10.1016/j.erss.2022.102611
http://dx.doi.org/10.1016/j.erss.2022.102611
http://dx.doi.org/10.1016/j.erss.2022.102611
http://dx.doi.org/10.5547/01956574.39.6.mgru
http://dx.doi.org/10.5547/01956574.39.6.mgru
http://dx.doi.org/10.5547/01956574.39.6.mgru
http://refhub.elsevier.com/S2214-6296(25)00153-7/sb12
http://refhub.elsevier.com/S2214-6296(25)00153-7/sb12
http://refhub.elsevier.com/S2214-6296(25)00153-7/sb12
https://www.ofgem.gov.uk/publications/future-supply-market-arrangements-call-evidence
https://www.ofgem.gov.uk/publications/future-supply-market-arrangements-call-evidence
https://www.ofgem.gov.uk/publications/future-supply-market-arrangements-call-evidence
http://dx.doi.org/10.1016/j.enpol.2020.111891
http://dx.doi.org/10.1016/j.enpol.2020.111891
http://dx.doi.org/10.1016/j.enpol.2020.111891
https://www.energy-storage.news/aggregators-to-enter-great-britains-core-flexibility-market-in-2019-following-market-reforms/
https://www.energy-storage.news/aggregators-to-enter-great-britains-core-flexibility-market-in-2019-following-market-reforms/
https://www.energy-storage.news/aggregators-to-enter-great-britains-core-flexibility-market-in-2019-following-market-reforms/
https://www.nationalgrideso.com/document/170896/download
https://www.nationalgrideso.com/document/170896/download
https://www.nationalgrideso.com/document/170896/download
http://dx.doi.org/10.1016/j.enpol.2019.110984

E.J. Lim et al.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

National Grid ESO, Demand flexibility service (DFS) | ESO, 2022,
URL: https://www.nationalgrideso.com/industry-information/balancing-
services/demand-flexibility-service-dfs.

National Grid ESO, Demand flexibility service winter 2023 — 2024 end of
year report, 2024, URL: https://www.nationalgrideso.com/document/319876/
download.

Open Utility, A glimpse into the future of britain’s energy economy,
Technical Report, Open Utility, 2016, URL: https://cdn.prod.website-
files.com/6123718de4b96c44035b9af8/616d7e544fbea06703d1a3cd _piclo_
whitepaper _trial-report.pdf.

E. Energy, EDF empowers social housing residents to trade solar en-
ergy, 2019, URL: https://www.edfenergy.com/media-centre/news-releases/edf-
empowers-social-housing-residents-trade-solar-energy,

A. Schneiders, M.J. Fell, C. Nolden, Peer-to-peer electricity trading and the
sharing economy: social, markets and regulatory perspectives, Energy Sources,
Part B: Econ. Plan. Policy (2022) 1-17, http://dx.doi.org/10.1080/15567249.
2022.2050849.

L. Park, S. Lee, H. Chang, A sustainable home energy prosumer-chain method-
ology with energy tags over the blockchain, Sustain. 10 (3) (2018) 658, http:
//dx.doi.org/10.3390/su10030658.

S.-H. Kwon, J. Kim, Efficiency versus public good: Electricity privatization in
south Korea, Asian Perspect. 41 (2) (2017) 185-214, http://dx.doi.org/10.1353/
apr.2017.0010.

Electron, Electron and gridwiz prove demand response trading solution in project
valuing flexibility in South Korea at $2.3bn a year by 2030 - electron, 2020,
URL: https://electron.net/electron-and-gridwiz-prove-demand-response-trading-
solution-in-project-valuing-flexibility-in-south-korea-at-2-3bn-a-year-by-2030/.
M.-H. Cho, South Korea to trial blockchain electricity market for consumers,
2017, URL: https://www.zdnet.com/article/south-korea-to-trial-blockchain-
electricity-market-for-consumers/,

MOLIT, ‘Carbon-neutral’ jeju opens a way to share and trade personal energy:
Smart city comprehensive portal, 2021, URL: https://smartcity.go.kr/en/,

Kim, Chang, Pre-announcement of legislation of subordinate laws of the special
act on promotion of distributed energy - kim & chang, 2024, URL: https:
//www.kimchang.com/en/insights/detail.kc?sch_section=4&idx=28740.

The Korea Herald, [Bills in focus] high-tech industries, investment and trade
union transparency, 2023, URL: https://www.koreaherald.com/view.php?ud=
20230703000507,

Invest KOREA, Jeju province gains momentum for distributed energy special
zone DesignationView details | industry news | jeju, 2024, URL: https://www.
investkorea.org/jj-en/bbs/i-2584/detail.do?ntt_sn=33,

J. Markard, R. Raven, B. Truffer, Sustainability transitions: An emerging field
of research and its prospects, Special Section on Sustainability Transitions, Res.
Policy 41 (6) (2012) 955-967, http://dx.doi.org/10.1016/j.respol.2012.02.013,
URL: https://www.sciencedirect.com/science/article/pii/S004873331200056X.
F.W. Geels, Processes and patterns in transitions and system innovations: Refining
the co-evolutionary multi-level perspective, Technol. Forecast. Soc. Change 72 (6)
(2005) 681-696, http://dx.doi.org/10.1016/j.techfore.2004.08.014.

A. Rip, R. Kemp, Chapter 6. technological change, in: S. Rayner, E. Malone
(Eds.), Human Choice and Climate Change, Battelle Press, Columbus, Ohio, 1998,
327-299.

F.W. Geels, Technological transitions as evolutionary reconfiguration processes:
a multi-level perspective and a case-study, NELSON + WINTER + 20, Res. Policy
31 (8) (2002) 1257-1274, http://dx.doi.org/10.1016/50048-7333(02)00062-8.
F.W. Geels, The multi-level perspective on sustainability transitions: Responses
to seven criticisms, Environ. Innov. Soc. Transitions 1 (1) (2011) 24-40, http:
//dx.doi.org/10.1016/j.eist.2011.02.002.

F.W. Geels, From sectoral systems of innovation to socio-technical systems:
Insights about dynamics and change from sociology and institutional theory, Res.
Policy 33 (6) (2004) 897-920, http://dx.doi.org/10.1016/j.respol.2004.01.015.
S. Kaufman, A. Saeri, R. Raven, S. Malekpour, L. Smith, Behaviour in sus-
tainability transitions: A mixed methods literature review, Environ. Innov. Soc.
Transitions 40 (2021) 586-608, http://dx.doi.org/10.1016/j.eist.2021.10.010.
E. Mengelkamp, P. Staudt, J. Garttner, C. Weinhardt, J. Huber, Quantifying
factors for participation in local electricity markets, in: 2018 15th International
Conference on the European Energy Market (EEM), IEEE, Lodz, 2018, pp. 1-5,
http://dx.doi.org/10.1109/EEM.2018.8469969.

E. Mengelkamp, T. Schonland, J. Huber, C. Weinhardt, The value of local
electricity - A choice experiment among german residential customers, Energy
Policy 130 (2019) 294-303, http://dx.doi.org/10.1016/j.enpol.2019.04.008.
N.E. Watson, G.M. Huebner, M.J. Fell, D. Shipworth, Consumer preferences for
business models with multiple electricity suppliers: Online choice experiments
in the United Kingdom, Energy Res. Soc. Sci. 109 (2024) 103403, http://dx.doi.
org/10.1016/j.erss.2023.103403.

M.J. Fell, A. Schneiders, D. Shipworth, Consumer demand for blockchain-
enabled peer-to-peer electricity trading in the united kingdom: An online
survey experiment, Energies 12 (20) (2019) 3913, http://dx.doi.org/10.3390/
en12203913.

15

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

Energy Research & Social Science 125 (2025) 104072

S. Wilkinson, K. Hojckova, C. Eon, G.M. Morrison, B. Sandén, Is peer-to-peer
electricity trading empowering users? Evidence on motivations and roles in a
prosumer business model trial in Australia, Energy Res. Soc. Sci. 66 (2020)
101500, http://dx.doi.org/10.1016/j.erss.2020.101500.

A. Hackbarth, S. Lobbe, Attitudes, preferences, and intentions of german house-
holds concerning participation in peer-to-peer electricity trading, Energy Policy
138 (2020) 111238, http://dx.doi.org/10.1016/j.enpol.2020.111238.

E. Georgarakis, T. Bauwens, A.-M. Pronk, T. AlSkaif, Keep it green, simple
and socially fair: A choice experiment on prosumers’ preferences for peer-to-
peer electricity trading in the netherlands, Energy Policy 159 (2021) 112615,
http://dx.doi.org/10.1016/j.enpol.2021.112615.

S. Steadman, The Role of Prosumers in Future Energy Markets (Ph.D. thesis),
Loughborough University, 2021, URL: https://repository.lboro.ac.uk/articles/
thesis/The_role_of prosumers_in_future_energy_markets/14955021/1.

D. Li, J.-H. Bae, M. Rishi, A preference analysis for a peer-to-peer (P2P)
electricity trading platform in south Korea, Energies 15 (21) (2022) 7973,
http://dx.doi.org/10.3390/en15217973.

A. Sridhar, S. Honkapuro, F. Ruiz, J. Stoklasa, S. Annala, A. Wolff, A. Rautiainen,
Residential consumer preferences to demand response: Analysis of different
motivators to enroll in direct load control demand response, Energy Policy 173
(2023) 113420, http://dx.doi.org/10.1016/j.enpol.2023.113420.

S.-Y. Huh, J. Woo, S. Lim, Y.-G. Lee, C.S. Kim, What do customers want from
improved residential electricity services? evidence from a choice experiment,
Energy Policy 85 (2015) 410-420, http://dx.doi.org/10.1016/j.enpol.2015.04.
029.

U.J.J. Hahnel, M.J. Fell, Pricing decisions in peer-to-peer and prosumer-centred
electricity markets: Experimental analysis in Germany and the united kingdom,
Renew. Sustain. Energy Rev. 162 (2022) 112419, http://dx.doi.org/10.1016/j.
rser.2022.112419.

K.F. Schulz, D.G. Altman, D. Moher, CONSORT Group, CONSORT 2010 state-
ment: updated guidelines for reporting parallel group randomised trials, BMJ (
Clin. Res. Ed.) 340 (2010) ¢332, http://dx.doi.org/10.1136/bmj.c332.

E. Lancsar, D.G. Fiebig, A.R. Hole, Discrete choice experiments: A guide to
model specification, estimation and software, PharmacoEconomics 35 (7) (2017)
697-716, http://dx.doi.org/10.1007/s40273-017-0506-4.

OECD, Cost-benefit analysis and the environment: Further developments and
policy use - chapter 5. discrete choice experiments, 2018, URL: https://doi.org/
10.1787/9789264085169-en.

T.P. Holmes, W.L. Adamowicz, F. Carlsson, Choice experiments, in: P.A. Champ,
K.J. Boyle, T.C. Brown (Eds.), A Primer on Nonmarket Valuation, Springer
Netherlands, Dordrecht, 2017, pp. 133-186, http://dx.doi.org/10.1007/978-94-
007-7104-8_5.

D.J.S.J. Street, R.V. Viney, Design of discrete choice experiments, in: The Oxford
Encyclopedia of Health Economics, Oxford University Press, 2020, p. Online,
URL: https://www.oxfordreference.com/display/10.1093/acref/9780190902179.
001.0001/acref-9780190902179-e-91.

E. Lancsar, J. Louviere, Conducting discrete choice experiments to inform
healthcare decision making: A user??s guide, PharmacoEconomics 26 (8) (2008)
661-677, http://dx.doi.org/10.2165/00019053-200826080-00004.

E.W. de Bekker-Grob, L. Hol, B. Donkers, L. van Dam, J.D.F. Habbema, M.E.
van Leerdam, E.J. Kuipers, M.-L. Essink-Bot, E.W. Steyerberg, Labeled versus
unlabeled discrete choice experiments in health economics: An application to
colorectal cancer screening, Value Heal. 13 (2) (2010) 315-323, http://dx.doi.
0rg/10.1111/j.1524-4733.2009.00670.x.

D.J. Wilkins, R. Chitchyan, M. Levine, Peer-to-peer energy markets: Understand-
ing the values of collective and community trading, in: Proceedings of the 2020
CHI Conference on Human Factors in Computing Systems, ACM, Honolulu HI
USA, 2020, pp. 1-14, http://dx.doi.org/10.1145/3313831.3376135.

J.M. Rose, M.C.J. Bliemer, Sample size requirements for stated choice exper-
iments, Transp. 40 (5) (2013) 1021-1041, http://dx.doi.org/10.1007/s11116-
013-9451-z.

E.W. de Bekker-Grob, B. Donkers, M.F. Jonker, E.A. Stolk, Sample size require-
ments for discrete-choice experiments in healthcare: a practical guide, Patient
- Patient- Centered Outcomes Res. 8 (5) (2015) 373-384, http://dx.doi.org/10.
1007/540271-015-0118-z.

R. Johnson, B. Orme, Getting the Most from CBC, Sawtooth Software Re-
search Paper Series, Technical Report, Sawtooth Software, 2003, URL: https:
//sawtoothsoftware.com/resources/technical-papers/getting-the-most-from-cbc.
Qualtrics, Conjoint analysis white paper, 2023, URL: https://www.qualtrics.
com/support/conjoint-project/getting-started-conjoints/getting-started-choice-
based/conjoint-analysis-white-paper/.

D. Revelt, K. Train, Mixed logit with repeated choices: Households’ choices
of appliance efficiency level, Rev. Econ. Stat. 80 (4) (1998) 647-657, http:
//dx.doi.org/10.1162/003465398557735.

D. McFadden, K. Train, Mixed MNL models for discrete response, J. Appl. Econo-
metrics 15 (5) (2000) 447-470, http://dx.doi.org/10.1002/1099-1255(200009/
10)15:5<447::AID-JAE570>3.0.CO;2-1.

K. Train, Discrete Choice Methods with Simulation, Cambridge University Press,
2010, URL: https://www-cambridge-org.libproxy.ucl.ac.uk/core/books/discrete-
choice-methods-with-simulation/5F5A1F926D5043F84A1CE1CFA8B93A73.


https://www.nationalgrideso.com/industry-information/balancing-services/demand-flexibility-service-dfs
https://www.nationalgrideso.com/industry-information/balancing-services/demand-flexibility-service-dfs
https://www.nationalgrideso.com/industry-information/balancing-services/demand-flexibility-service-dfs
https://www.nationalgrideso.com/document/319876/download
https://www.nationalgrideso.com/document/319876/download
https://www.nationalgrideso.com/document/319876/download
https://cdn.prod.website-files.com/6123718de4b96c44035b9af8/616d7e544fbea06703d1a3cd_piclo_whitepaper_trial-report.pdf
https://cdn.prod.website-files.com/6123718de4b96c44035b9af8/616d7e544fbea06703d1a3cd_piclo_whitepaper_trial-report.pdf
https://cdn.prod.website-files.com/6123718de4b96c44035b9af8/616d7e544fbea06703d1a3cd_piclo_whitepaper_trial-report.pdf
https://cdn.prod.website-files.com/6123718de4b96c44035b9af8/616d7e544fbea06703d1a3cd_piclo_whitepaper_trial-report.pdf
https://cdn.prod.website-files.com/6123718de4b96c44035b9af8/616d7e544fbea06703d1a3cd_piclo_whitepaper_trial-report.pdf
https://www.edfenergy.com/media-centre/news-releases/edf-empowers-social-housing-residents-trade-solar-energy
https://www.edfenergy.com/media-centre/news-releases/edf-empowers-social-housing-residents-trade-solar-energy
https://www.edfenergy.com/media-centre/news-releases/edf-empowers-social-housing-residents-trade-solar-energy
http://dx.doi.org/10.1080/15567249.2022.2050849
http://dx.doi.org/10.1080/15567249.2022.2050849
http://dx.doi.org/10.1080/15567249.2022.2050849
http://dx.doi.org/10.3390/su10030658
http://dx.doi.org/10.3390/su10030658
http://dx.doi.org/10.3390/su10030658
http://dx.doi.org/10.1353/apr.2017.0010
http://dx.doi.org/10.1353/apr.2017.0010
http://dx.doi.org/10.1353/apr.2017.0010
https://electron.net/electron-and-gridwiz-prove-demand-response-trading-solution-in-project-valuing-flexibility-in-south-korea-at-2-3bn-a-year-by-2030/
https://electron.net/electron-and-gridwiz-prove-demand-response-trading-solution-in-project-valuing-flexibility-in-south-korea-at-2-3bn-a-year-by-2030/
https://electron.net/electron-and-gridwiz-prove-demand-response-trading-solution-in-project-valuing-flexibility-in-south-korea-at-2-3bn-a-year-by-2030/
https://www.zdnet.com/article/south-korea-to-trial-blockchain-electricity-market-for-consumers/
https://www.zdnet.com/article/south-korea-to-trial-blockchain-electricity-market-for-consumers/
https://www.zdnet.com/article/south-korea-to-trial-blockchain-electricity-market-for-consumers/
https://smartcity.go.kr/en/
https://www.kimchang.com/en/insights/detail.kc?sch_section=4&idx=28740
https://www.kimchang.com/en/insights/detail.kc?sch_section=4&idx=28740
https://www.kimchang.com/en/insights/detail.kc?sch_section=4&idx=28740
https://www.koreaherald.com/view.php?ud=20230703000507
https://www.koreaherald.com/view.php?ud=20230703000507
https://www.koreaherald.com/view.php?ud=20230703000507
https://www.investkorea.org/jj-en/bbs/i-2584/detail.do?ntt_sn=33
https://www.investkorea.org/jj-en/bbs/i-2584/detail.do?ntt_sn=33
https://www.investkorea.org/jj-en/bbs/i-2584/detail.do?ntt_sn=33
http://dx.doi.org/10.1016/j.respol.2012.02.013
https://www.sciencedirect.com/science/article/pii/S004873331200056X
http://dx.doi.org/10.1016/j.techfore.2004.08.014
http://refhub.elsevier.com/S2214-6296(25)00153-7/sb33
http://refhub.elsevier.com/S2214-6296(25)00153-7/sb33
http://refhub.elsevier.com/S2214-6296(25)00153-7/sb33
http://refhub.elsevier.com/S2214-6296(25)00153-7/sb33
http://refhub.elsevier.com/S2214-6296(25)00153-7/sb33
http://dx.doi.org/10.1016/S0048-7333(02)00062-8
http://dx.doi.org/10.1016/j.eist.2011.02.002
http://dx.doi.org/10.1016/j.eist.2011.02.002
http://dx.doi.org/10.1016/j.eist.2011.02.002
http://dx.doi.org/10.1016/j.respol.2004.01.015
http://dx.doi.org/10.1016/j.eist.2021.10.010
http://dx.doi.org/10.1109/EEM.2018.8469969
http://dx.doi.org/10.1016/j.enpol.2019.04.008
http://dx.doi.org/10.1016/j.erss.2023.103403
http://dx.doi.org/10.1016/j.erss.2023.103403
http://dx.doi.org/10.1016/j.erss.2023.103403
http://dx.doi.org/10.3390/en12203913
http://dx.doi.org/10.3390/en12203913
http://dx.doi.org/10.3390/en12203913
http://dx.doi.org/10.1016/j.erss.2020.101500
http://dx.doi.org/10.1016/j.enpol.2020.111238
http://dx.doi.org/10.1016/j.enpol.2021.112615
https://repository.lboro.ac.uk/articles/thesis/The_role_of_prosumers_in_future_energy_markets/14955021/1
https://repository.lboro.ac.uk/articles/thesis/The_role_of_prosumers_in_future_energy_markets/14955021/1
https://repository.lboro.ac.uk/articles/thesis/The_role_of_prosumers_in_future_energy_markets/14955021/1
http://dx.doi.org/10.3390/en15217973
http://dx.doi.org/10.1016/j.enpol.2023.113420
http://dx.doi.org/10.1016/j.enpol.2015.04.029
http://dx.doi.org/10.1016/j.enpol.2015.04.029
http://dx.doi.org/10.1016/j.enpol.2015.04.029
http://dx.doi.org/10.1016/j.rser.2022.112419
http://dx.doi.org/10.1016/j.rser.2022.112419
http://dx.doi.org/10.1016/j.rser.2022.112419
http://dx.doi.org/10.1136/bmj.c332
http://dx.doi.org/10.1007/s40273-017-0506-4
https://doi.org/10.1787/9789264085169-en
https://doi.org/10.1787/9789264085169-en
https://doi.org/10.1787/9789264085169-en
http://dx.doi.org/10.1007/978-94-007-7104-8_5
http://dx.doi.org/10.1007/978-94-007-7104-8_5
http://dx.doi.org/10.1007/978-94-007-7104-8_5
https://www.oxfordreference.com/display/10.1093/acref/9780190902179.001.0001/acref-9780190902179-e-91
https://www.oxfordreference.com/display/10.1093/acref/9780190902179.001.0001/acref-9780190902179-e-91
https://www.oxfordreference.com/display/10.1093/acref/9780190902179.001.0001/acref-9780190902179-e-91
http://dx.doi.org/10.2165/00019053-200826080-00004
http://dx.doi.org/10.1111/j.1524-4733.2009.00670.x
http://dx.doi.org/10.1111/j.1524-4733.2009.00670.x
http://dx.doi.org/10.1111/j.1524-4733.2009.00670.x
http://dx.doi.org/10.1145/3313831.3376135
http://dx.doi.org/10.1007/s11116-013-9451-z
http://dx.doi.org/10.1007/s11116-013-9451-z
http://dx.doi.org/10.1007/s11116-013-9451-z
http://dx.doi.org/10.1007/s40271-015-0118-z
http://dx.doi.org/10.1007/s40271-015-0118-z
http://dx.doi.org/10.1007/s40271-015-0118-z
https://sawtoothsoftware.com/resources/technical-papers/getting-the-most-from-cbc
https://sawtoothsoftware.com/resources/technical-papers/getting-the-most-from-cbc
https://sawtoothsoftware.com/resources/technical-papers/getting-the-most-from-cbc
https://www.qualtrics.com/support/conjoint-project/getting-started-conjoints/getting-started-choice-based/conjoint-analysis-white-paper/
https://www.qualtrics.com/support/conjoint-project/getting-started-conjoints/getting-started-choice-based/conjoint-analysis-white-paper/
https://www.qualtrics.com/support/conjoint-project/getting-started-conjoints/getting-started-choice-based/conjoint-analysis-white-paper/
https://www.qualtrics.com/support/conjoint-project/getting-started-conjoints/getting-started-choice-based/conjoint-analysis-white-paper/
https://www.qualtrics.com/support/conjoint-project/getting-started-conjoints/getting-started-choice-based/conjoint-analysis-white-paper/
http://dx.doi.org/10.1162/003465398557735
http://dx.doi.org/10.1162/003465398557735
http://dx.doi.org/10.1162/003465398557735
http://dx.doi.org/10.1002/1099-1255(200009/10)15:5<447::AID-JAE570>3.0.CO;2-1
http://dx.doi.org/10.1002/1099-1255(200009/10)15:5<447::AID-JAE570>3.0.CO;2-1
http://dx.doi.org/10.1002/1099-1255(200009/10)15:5<447::AID-JAE570>3.0.CO;2-1
https://www-cambridge-org.libproxy.ucl.ac.uk/core/books/discrete-choice-methods-with-simulation/5F5A1F926D5043F84A1CE1CFA8B93A73
https://www-cambridge-org.libproxy.ucl.ac.uk/core/books/discrete-choice-methods-with-simulation/5F5A1F926D5043F84A1CE1CFA8B93A73
https://www-cambridge-org.libproxy.ucl.ac.uk/core/books/discrete-choice-methods-with-simulation/5F5A1F926D5043F84A1CE1CFA8B93A73

E.J. Lim et al.

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

B. Orme, Interpreting Conjoint Analysis Data, Technical Report, Sawtooth
Software, 2002, URL: www.sawtoothsoftware.com.

T. Thai, M. Bliemer, G. Chen, J. Spinks, S. De New, E. Lancsar, Comparison of a
full and partial choice set design in a labeled discrete choice experiment, Heal.
Econ. 32 (6) (2023) 1284-1304, http://dx.doi.org/10.1002/hec.4666.

MOLIT, Korea housing survey (2022) - MOLIT statistics system, ministry of
land, infrastructure and transport, 2022, URL: https://stat.molit.go.kr/portal/
cate/statView.do?hRsId=327&hFormId=5403&hDivEng=&month_yn=.

T. Gill, How many people have solar panels in the UK? 2023, URL: https:
//www.theecoexperts.co.uk/solar-panels/popularity-of-solar-power,

L cho, £LY, ANHUASZAL MY EE A2 E S8 AA AT A
A AR @t oA A8 54 BA (anaysis  of factors
influencing the installation of renewable energy facilities and energy
consumption characteristics using household sector data from the Energy
Survey], Techinal Report, Korea Energy Economics Institute, 2019, URL:
https://www keei.re.kr/pdfOpen.es?bid=0001&list n0=81993&seq=1.

0.S. Rakotonarivo, M. Schaafsma, N. Hockley, A systematic review of the
reliability and validity of discrete choice experiments in valuing non-market
environmental goods, J. Environ. Manag. 183 (2016) 98-109, http://dx.doi.org/
10.1016/j.jenvman.2016.08.032.

J. Kaenzig, S.L. Heinzle, R. Wiistenhagen, Whatever the customer wants, the
customer gets? Exploring the gap between consumer preferences and default
electricity products in Germany, Energy Policy 53 (2013) 311-322, http://dx.
doi.org/10.1016/j.enpol.2012.10.061.

B.J. Kalkbrenner, K. Yonezawa, J. Roosen, Consumer preferences for electricity
tariffs: Does proximity matter? Energy Policy 107 (2017) 413-424, http://dx.
doi.org/10.1016/j.enpol.2017.04.009.

P. Bengart, B. Vogt, Fuel mix disclosure in Germany—The effect of more
transparent information on consumer preferences for renewable energy, Energy
Policy 150 (2021) 112120, http://dx.doi.org/10.1016/j.enpol.2020.112120.

16

[74]

[75]

[76]

[771

[78]

[79]

[80]

[81]

Energy Research & Social Science 125 (2025) 104072

1.C. Nam, Competition policies for the telecommunications industry in Korea,
in: Deregulation and Interdependence in the Asia-Pacific Region, University
of Chicago Press, 2000, pp. 351-370, URL: https://www.nber.org/books-
and-chapters/deregulation-and-interdependence-asia-pacific-region/competition-
policies-telecommunications-industry-korea.

J. _Jeong, 8A, R T4l A=A AE... 19 SKT Hi&
=y [the change in the telecommunications landscape... SKT’s number one
market share is ’shaking.’], 2024, URL: https://www.hankyung.com/article/
202403073717i.

M.J. Fell, D. Shipworth, G.M. Huebner, C.A. Elwell, Public acceptability of
domestic demand-side response in great britain: The role of automation and
direct load control, Energy Res. Soc. Sci. 9 (2015) 72-84, http://dx.doi.org/10.
1016/j.erss.2015.08.023.

J. Lee, S.Korea’s KEPCO racks up losses amid pressure to limit power bill hikes,
Reuters (2023) URL: https://www.reuters.com/business/energy/skorean-utility-
kepco-plans-cut-costs-sell-assets-2023-05-12/.

A. Schneiders, Regulatory sandboxes in the energy sector: are they key to the
transition to a net zero future? 2021, URL: https://www.biee.org/resources/
regulatory-sandboxes-in-the-energy-sector-are-they-key-to-the-transition-to-a-net-
zero-future/,

D. Loorbach, N. Frantzeskaki, F. Avelino, Sustainability transitions research:
Transforming science and practice for societal change, Annu. Rev. Environ.
Resour. 42 (1) (2017) 599-626, http://dx.doi.org/10.1146/annurev-environ-
102014-021340.

P. Giganti, P.M. Falcone, Strategic niche management for sustainability: A
systematic literature review, Sustain. 14 (3) (2022) 1680, http://dx.doi.org/10.
3390/5u14031680.

DESNZ, Policy paper: Great british energy founding statement, 2024,
URL:  https://www.gov.uk/government/publications/introducing-great-british-
energy/great-british-energy-founding-statement,


http://www.sawtoothsoftware.com
http://dx.doi.org/10.1002/hec.4666
https://stat.molit.go.kr/portal/cate/statView.do?hRsId=327&hFormId=5403&hDivEng=&month_yn=
https://stat.molit.go.kr/portal/cate/statView.do?hRsId=327&hFormId=5403&hDivEng=&month_yn=
https://stat.molit.go.kr/portal/cate/statView.do?hRsId=327&hFormId=5403&hDivEng=&month_yn=
https://www.theecoexperts.co.uk/solar-panels/popularity-of-solar-power
https://www.theecoexperts.co.uk/solar-panels/popularity-of-solar-power
https://www.theecoexperts.co.uk/solar-panels/popularity-of-solar-power
https://www.keei.re.kr/pdfOpen.es?bid=0001&list_no=81993&seq=1
http://dx.doi.org/10.1016/j.jenvman.2016.08.032
http://dx.doi.org/10.1016/j.jenvman.2016.08.032
http://dx.doi.org/10.1016/j.jenvman.2016.08.032
http://dx.doi.org/10.1016/j.enpol.2012.10.061
http://dx.doi.org/10.1016/j.enpol.2012.10.061
http://dx.doi.org/10.1016/j.enpol.2012.10.061
http://dx.doi.org/10.1016/j.enpol.2017.04.009
http://dx.doi.org/10.1016/j.enpol.2017.04.009
http://dx.doi.org/10.1016/j.enpol.2017.04.009
http://dx.doi.org/10.1016/j.enpol.2020.112120
https://www.nber.org/books-and-chapters/deregulation-and-interdependence-asia-pacific-region/competition-policies-telecommunications-industry-korea
https://www.nber.org/books-and-chapters/deregulation-and-interdependence-asia-pacific-region/competition-policies-telecommunications-industry-korea
https://www.nber.org/books-and-chapters/deregulation-and-interdependence-asia-pacific-region/competition-policies-telecommunications-industry-korea
https://www.nber.org/books-and-chapters/deregulation-and-interdependence-asia-pacific-region/competition-policies-telecommunications-industry-korea
https://www.nber.org/books-and-chapters/deregulation-and-interdependence-asia-pacific-region/competition-policies-telecommunications-industry-korea
https://www.hankyung.com/article/202403073717i
https://www.hankyung.com/article/202403073717i
https://www.hankyung.com/article/202403073717i
http://dx.doi.org/10.1016/j.erss.2015.08.023
http://dx.doi.org/10.1016/j.erss.2015.08.023
http://dx.doi.org/10.1016/j.erss.2015.08.023
https://www.reuters.com/business/energy/skorean-utility-kepco-plans-cut-costs-sell-assets-2023-05-12/
https://www.reuters.com/business/energy/skorean-utility-kepco-plans-cut-costs-sell-assets-2023-05-12/
https://www.reuters.com/business/energy/skorean-utility-kepco-plans-cut-costs-sell-assets-2023-05-12/
https://www.biee.org/resources/regulatory-sandboxes-in-the-energy-sector-are-they-key-to-the-transition-to-a-net-zero-future/
https://www.biee.org/resources/regulatory-sandboxes-in-the-energy-sector-are-they-key-to-the-transition-to-a-net-zero-future/
https://www.biee.org/resources/regulatory-sandboxes-in-the-energy-sector-are-they-key-to-the-transition-to-a-net-zero-future/
https://www.biee.org/resources/regulatory-sandboxes-in-the-energy-sector-are-they-key-to-the-transition-to-a-net-zero-future/
https://www.biee.org/resources/regulatory-sandboxes-in-the-energy-sector-are-they-key-to-the-transition-to-a-net-zero-future/
http://dx.doi.org/10.1146/annurev-environ-102014-021340
http://dx.doi.org/10.1146/annurev-environ-102014-021340
http://dx.doi.org/10.1146/annurev-environ-102014-021340
http://dx.doi.org/10.3390/su14031680
http://dx.doi.org/10.3390/su14031680
http://dx.doi.org/10.3390/su14031680
https://www.gov.uk/government/publications/introducing-great-british-energy/great-british-energy-founding-statement
https://www.gov.uk/government/publications/introducing-great-british-energy/great-british-energy-founding-statement
https://www.gov.uk/government/publications/introducing-great-british-energy/great-british-energy-founding-statement

	How do we want to buy and sell electricity? Contrasting preferences from the United Kingdom and South Korea
	Introduction
	Background and literature review
	Retail electricity markets in the UK and Korea
	The role of users in socio-technical transitions
	User preferences for new electricity supply models

	Methods and data
	Research design: Two stages of surveys
	Discrete choice experiments
	Analysis: Mixed logit

	Results and discussion
	Screening surveys: Sample descriptions and results
	DCEs: Sample descriptions
	DCEs: Results
	Buying electricity: Consumers & Prosumers
	Selling electricity: Prosumers

	Limitations
	Discussion

	Conclusion and policy implications
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgments
	Appendix A. Supplementary data
	Data availability
	References


