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A B S T R A C T   

Prosumer-centred electricity market models such as peer-to-peer communities can enable optimized supply and 
demand of locally generated electricity as well as an active participation of citizens in the energy transition. An 
important element of active participation is the improved ability of community members to identify and choose 
who they transact with in a much more granular way than is usual. Despite this key novelty and the social core of 
prosumer-centred markets, little is known about how citizens would trade with different actors involved in the 
system. This article reports a preregistered cross-national experiment investigating individual trading preferences 
in a peer-to-peer community with a variety of private and non-private trading actors. The data from the United 
Kingdom (n = 441) and Germany (n = 440) shows that set buying and selling prices strongly vary, pointing to 
three systematically different trading strategies that individuals apply as a function of involved trading actor. 
Findings moreover reveal that trading decisions are determined by individuals’ political orientation, place 
attachment, and climate change beliefs as well as individual differences in trust in the involved trading actor. 
Finally, the results illustrate high consistency in trading preferences across nations. However, nation-level dif
ferences emerged when decisions were made publicly visible, emphasising the need to consider context-effects in 
peer-to-peer system design. The findings have implications for the development of prosumer-centred energy 
models and the design of interventions to increase citizen participation across national contexts.   

1. Introduction 

Recent years have seen the emergence of prosumer-centred elec
tricity market models such as peer-to-peer (P2P) trading and local en
ergy markets [1–5]. These involve prosumers and consumers making 
electricity transactions directly between each other, or within relatively 
small local groupings [6]. Such models are characterised by improved 
ability of system users to identify and choose who they transact with in a 
much more granular way than is usual [7]. It is this characteristic, and 
its possible implications, that motivate the research presented here. 

Today’s centralised retail electricity markets mostly involve small 
users purchasing electricity indirectly from a small number of large, 
asset-owning generators through a single supplier. In a Prosumer- 
Centred Model (PCM), depending on the design of the scheme, partici
pants may be able to transact not just with, for example, users they know 
to be local, but potentially specific individuals or groups [7,8]. For 
example, services could attract customers with the option of trading at 
reduced rates with friends and family, or supporting a local school by 

purchasing power at a price premium from them [9]. 
A substantial amount of research effort in recent years has been 

directed at understanding how PCMs can be designed to support 
network management [3] while also delivering user benefits such as 
reduced bills [10]. Increasingly, attention is also being paid to the role of 
participant decision-making in such trading [11–13]. However, limited 
previous research has examined how people’s trading preferences vary 
depending on the P2P trading actor involved in the transaction (for 
exceptions see [9]). 

The aim of the present research is therefore to investigate whether 
people set different trading preferences for different actor groups 
participating in a P2P-based PCM, and to explore psychological factors 
underlying their decision preferences. A further goal is to examine 
whether changes in the choice setting, that is whether or not participants 
were informed that their decisions are publicly visible, influence trading 
decisions. Taken together, the following preregistered research ques
tions are addressed by means of nationally representative experiments in 
Germany and the UK: 
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1. Do people set different energy trading price preferences with 
different PCM actors and, if so, why?  

2. Is there a difference in set trading price preferences depending on 
whether preferences are publicly visible or not?  

3. Are there country-level differences in set trading price preferences? 
4. How do set trading price preferences vary with respondent charac

teristics (demographic, psychological traits, psychological trading- 
specific variables, respondent-actor relations)? 

The next Sections 1.1 and 1.2 review previous research relevant to 
these questions, including research on the willingness to share energy 
and determinants of trading decisions. Sections 2 and 3 describe the 
methods, including the sample (Section 2.1), measurements (Section 
2.2), the P2P scenario tasks and experimental manipulations (Sections 
2.3–2.5) as well as the preregistered analysis strategy (Section 3.0). 
Sections 4.1–4.3 describe the findings with respect to Research Ques
tions 1–4. Study reporting broadly follows the CONSORT guidelines for 
reporting of randomised control trials [14]. Finally, Sections 5.1–5.4 
discuss the implications of the findings for theory, policy, and practice 
and Section 6 provides the key conclusions. 

1.1. Willingness to share energy in prosumer-centred models 

The electricity consumed by users has mostly obscure origins. It may 
have been generated by a nuclear reactor, by burning methane, or by a 
wind turbine – and the generator could have been situated locally or in 
another country [15]. Whatever the source, it appears as a homogeneous 
commodity. In recent decades, customers have had the choice of pur
chasing power from renewable generators [16]. In early 2021 these 
accounted for over half of tariffs on offer in the UK [17]. While there are 
questions around the origin claims made for renewable tariffs, there is 
clear demand for products that permit choice of energy source and the 
expression of non-financial motivations [18]. 

Advances in metering and information and communication tech
nology (ICT) now offer the prospect of much finer grained tracking of 
the origin and destination of electricity – at least for accounting purposes 
[6]. In combination with rises in the penetration of distributed energy 
resources (DERs), this has led to the emergence of PCMs such as P2P 
electricity trading [1,7]. While real examples of such schemes are still 
mainly limited to small field trials, they are the subject of substantial 
interest in research, policy, and practice. Consumer research suggests 
they are popular in principle, with studies consistently finding stated 
interest in participating in the order of 50–80% [8,12,13,19,20]. 

While P2P electricity trading does not necessarily have to take place 
within a locality, this is the most common use case (e.g. Ref. [21]). 
Mixed evidence is emerging as to the value placed on local electricity. In 
a German choice experiment Mengelkamp et al. [22] found that both 
greenness and localness in electricity were somewhat valued. The results 
differed for an all-Germany and a regional sample (Allgäu). Except for a 
slight willingness to pay more for regional electricity in the regional 
sample, there was no indication that localness was viewed as a premium 
characteristic for which participants would actually pay more. Wörner 
et al. [23] worked with 31 participants in a real P2P trading scheme, 
exploring an actual setting of buy and sell prices. In a pre-survey, around 
half the participants suggested they would be prepared to pay a 

premium for local renewable generation. However, with some tempo
rary exceptions, real-world price settings generally indicated a lack of 
inclination either to pay premium prices for local renewable energy, or 
sell at a discount that would take the price below that received through 
the feed-in tariff. The limited evidence available so far therefore suggests 
that little if any premium is placed on local over non-local electricity 
[22–24]. 

When more information about the identity of local trading actors is 
introduced in research, a nuanced picture emerges. In interviews con
ducted by Pumphrey et al. [25], some participants expressed concern 
about doing financial business with neighbours, because of the personal 
conflict that could result. A survey experiment by Fell et al. [8] also 
found that people were more likely to participate in trading schemes 
that operate at a city or region level rather than hyper-local level. 
However, for some the idea of trading with neighbours is an attraction to 
participate, as found by Scuri et al. [26], in a study of ten households on 
the Portuguese island of Madeira. Even there, however, some preference 
was expressed for donation rather than payment, out of respect for the 
neighbourly relationship. 

This nuanced dynamic was further highlighted in an ethnographic 
study reported by Singh et al. [27], who studied sharing of access to 
solar generation for uses such as mobile phone charging in rural India. 
Participants’ preference for financial or other (more social) forms of 
exchange differed depending on the relationship between them, with 
financial returns preferred for more distant connections, and more social 
in-kind or intangible returns preferred for closer relationships. There is 
some support in existing research for a preference to trade with specific 
households. A study by Wilkinson et al. [28] used focus group discus
sions with participants in an actual P2P trading scheme in Australia to 
explore their perceptions and motivations. A key desired feature high
lighted by the participants was the ability to trade with or support 
selectively other participants. Again, concern was expressed about the 
unequal ability to benefit, and there was a general dislike for the 
strongly market-driven (rather than community centred) nature of the 
scheme. 

A range of more general motivations are highlighted in an interview 
study by Wilkins et al. [29]. Here, the ability to trade with others in a 
locality is viewed by some as a way of building community cohesion, 
taking power back from large corporations, and promoting engagement 
in sustainability. However, there is again evidence of concern around 
the introduction of financial elements to relationships that lacked them 
previously. Such a concern would be that certain participants gaining 
power over others through having the ability to set (rather than take) 
prices. There were mixed views on the role of such schemes in 
addressing social challenges. Some participants saw potential in the 
ability to provide power prices to participants in fuel poverty. Others 
were concerned by the dependency this would introduce on the altruism 
of others rather than more traditional centrally coordinated alleviation 
mechanisms. This discomfort with the idea of delegating too much 
socio-economic work to P2P communities is also present in a workshop 
study by Smale and Kloppenburg [30]. There was little appetite for using 
the communities as a redistributive mechanism, with a preference for 
using them to deliver some shared community objectives, such as fa
cilities. However, research using a discrete choice experimental 
approach on a small (N = 72) sample of prosumers in the Netherlands 
found a high (50%+) degree of willingness to donate excess electricity to 
low income households and community facilities [9]. 

Ecker et al. [11] experimentally investigated whether the price at 
which German participants would be willing to buy or sell electricity 
with neighbours differed depending on benefits framing. They found 
that participants set significantly lower buying prices and higher selling 
prices when autarky (independence of electricity supply) benefits were 
emphasised compared to a neutral condition. Hahnel et al. [12] built on 
this work to explore the more dynamic impact that current electricity 
price and the state of charge of a home battery have on trading decisions. 
Three main trading clusters emerged: some participants mainly based 
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their decisions on price, others mainly based their decisions on state of 
battery and some participants only traded when the state of charge 
exceeded a certain threshold. 

Taken together, the literature suggests an interest in principle in 
engaging in P2P trading, with some appreciation of local electricity but 
limited willingness to pay more for it, and mixed willingness to trade 
electricity with friends and neighbours. The present research aims to 
extend this work by unpicking further the influence of the identities of 
local actors on people’s trading preferences. This includes both domestic 
actors, such as neighbours and friends, but also non-domestic ones such 
as companies and public organisations like schools and hospitals. These 
organisations have the potential to become key players in local energy 
trading schemes due to their access to the space and economies of scale 
to install larger energy assets [31]. Here, this is explored through an 
experimental online study, which requests participants to set default 
trading prices with a range of actors in a P2P scheme. This represents a 
halfway-house between active trading and no involvement in 
price-setting, both of which have been shown to be popular options in a 
real-world P2P trial [21]. In contrast to most previous research, the 
present study examines both selling and buying conditions (for excep
tions see Ref. [11]). This design allows to not only investigate differ
ences in volatility in set selling and buying prices but also to investigate 
trading decision-making strategies in more detail. As outlined in the next 
section, this includes reciprocal, altruistic, and non-cooperative decision 
patterns as a function of the trading actor at hand. 

1.2. Determinants of trading decisions in prosumer-centred models 

The key novelty of PCM is the incorporation of the social dimension 
into energy supply and consumption [7,13]. Handing over decision 
power to private actors requires cooperation among community mem
bers in order to ensure a functioning decentralised market [12]. 
Fundamental theories on direct reciprocity suggest that human coop
eration is built on an equilibrium of cooperation and defection among 
individuals [32,33]. Direct reciprocity implies the assumption that 
cooperation will ultimately lead to cooperation, whereas defection will 
ultimately lead to defection. Research using economic games has accu
mulated evidence for associated tit-for-that mechanisms in human 
cooperation and illustrated that humans are willing to spend their own 
resources in order to punish group members that deviate from this 
principle [34,35]. Early research has indicated that such basic principles 
underlying human cooperation also apply to the context of P2P energy 
trading [11]: Homeowners set statistically identical buying and selling 
prices for self-generated electricity; a strategy associated with a 
tit-for-that principle. However, when their own independence was made 
salient by means of an experimental manipulation, homeowners shifted 
from this cooperative strategy to a noncooperative trading strategy in 
that they set higher selling prices relative to buying prices [11]. 

Trust is an essential component in highly cooperative environments 
such as PCM. Definitions of trust vary, but in the context of this research 
trust may be usefully understood as: “The willingness of a party to be 
vulnerable to the actions of another party based on the expectation that 
the other will perform a particular action important to the trustor, 
irrespective of the ability to monitor or control that other party” [36] (p. 
712). Trust is relevant in P2P trading schemes. Members may set the 
terms on which they would be ready to trade with others, but they are 
dependent on others’ terms for trades to actually take place [7]. For 
example, Community Member A may offer discounted energy to Mem
ber B and expect to get a discount in return – but while Member B would 
definitely realise a saving in this case, Member A’s saving is dependent 
on Member B also choosing to offer a discount. In setting her default 
terms, Member A must trust Member B to display reciprocity [33]. While 
trust in energy suppliers has previously been shown to be associated 
with preference for participation in a range of electricity demand 
response offerings [37,38], its role has not yet been systematically 
explored in the context of P2P trading decisions. In light of the various 

actors involved in PCMs such as P2P energy schemes, it is key to un
derstand how trust impacts trading decisions of community members as 
a function of the trading actor at hand. 

Whereas direct reciprocity has been proven to be a powerful mech
anism in human cooperation, it is ultimately limited in its ability to 
explain mere altruistic acts [32]. The principle of indirect reciprocity 
provides a theoretical account for altruistic decisions in social groups 
[39]. The main assumption is that altruistic acts, without direct rewards, 
may nevertheless pay out by increasing the reputation of the giver, 
which in turn will be rewarded by others. In accordance with this, there 
is evidence that making people’s decisions public results in more pro
social behaviour, such as more generous charitable giving [40,41]. Price 
can be an important form of social signal, in which the identity of the 
giver and receiver are both key considerations [42]. Knowledge of 
identity is thus an enabler of indirect reciprocity (based on acting to 
uphold reputation) [43], and is an essential consideration in approaches 
which view trading through a lens of behavioural game theory, which is 
concerned with departures from standard ideas of economic rationality 
[44]. To test the role of trading choice visibility, a between-subjects 
experimental factor was introduced to the present study: one group 
was informed that their trading choices in the PCM would be visible on 
the platform, while another group was told their choices would remain 
confidential. We hypothesised that in the publicly visible condition, 
participants will set higher buying prices and lower selling prices 
compared to the private condition. 

Cooperation behaviour is context dependent [45–47]. For instance, 
research administering behavioural experiments across 15 populations 
has shown that contextual factors such as community size and market 
characteristics predict fairness and costly punishment in cooperation 
tasks [45]. In another study across 16 international populations, norms 
of civic cooperation and the rule of law predicted behaviour in public 
goods experiments [47]. The present research accounted for national 
context by simultaneous experimental data collection in two countries – 
Germany and the UK. In addition to exploring the role of national 
context, this approach allowed to improve the international general
isability of the findings. With some exceptions (e.g. Ref. [22]), most 
previous research has focused on a single country or locality [9,11,12, 
19], limiting the extent to which the role of context factors and cultural 
differences can be explored. The relevance of the local context is further 
reflected in the concept of place attachment. Place attachment has been 
linked to positive affective bonds to local groups and communities and a 
stronger identification with local actors [48]. Given the local nature of 
the PCM analysed here, we assumed that stronger individual place 
attachment is associated with stronger cooperation behaviour. 

In addition to differences in place attachment, research has revealed 
further interindividual differences that directly or indirectly shape 
cooperation and altruism. Political orientation has been linked to dif
ferences in the perception of social inequality, the relevance of fairness, 
and variation in market and system justification beliefs [49,50]. We 
assumed that associated fundamental differences in belief systems un
derlying political orientations account for significant variance in trading 
decisions [12]. The present research tests the assumption that the impact 
of political orientation on decision outcomes largely depends on the 
involved trading actor. Cooperation with multinational companies, for 
instance, should depend on the extent to which the decision maker 
considers the actor to be a crucial element of the economic and social 
system; a belief that is formed by market and system justification beliefs 
[49]. Finally, given the relevance of PCM as an instrument to reduce 
carbon emissions [51,52], the present research investigates whether 
differences in climate change beliefs explain variance in trading de
cisions. This approach is further in line with the fundamental assump
tion that environmental and altruistic concerns and values are largely 
interconnected [53,54]. 

Taken together, basic research on human cooperation has shown that 
direct and indirect reciprocity are fundamental principles underlying 
human cooperation behaviour [32,33,35,39]. We infer three decision 

U.J.J. Hahnel and M.J. Fell                                                                                                                                                                                                                  



Renewable and Sustainable Energy Reviews 162 (2022) 112419

4

patterns from the literature and assume individuals to apply these pat
terns in the context of PCM: tit-for-tat, noncooperative, and altruistic de
cision patterns [11,32,41,55]. The present preregistered research 
investigates whether individuals apply different trading decision pat
terns in PCM as a function of the trading actor at hand and examines 
under which conditions trust modulates this decision-making process. 
The study also examines the role of public visibility on trading decisions, 
grounded in the finding that reputation is a basic principle of coopera
tion. This research finally accounts for the finding that context shapes 
cooperation decisions as well as for the impact of interindividual dif
ferences such as place attachment and climate change beliefs on 
decision-making. The next section describes the method employed in the 
research. 

2. Material and methods 

The procedure of the present study is illustrated in Fig. 1. After 
providing their informed consent, participants answered a series of de
mographic questions (see Section 2.2) and then read the P2P scenario 
introduction (see Section 2.3) in which they either were informed that 
their choices were private or public, depending on random experimental 
variation. Afterwards, participants conducted the P2P trading task (see 
Sections 2.4 and 2.5) and finally conducted a post-survey (see Section 
2.2). The preregistration report, study data and code as well as the full 
study material are publicly available on the Open Science Framework: 
https://osf.io/cau9v/?view_only=d92aaa2c8a9540bda8b9361 
ea75f98e6. 

2.1. Sample 

In total 881 participants from the UK (n = 441) and Germany (n =
440) took part in the online study from December 7–13, 2020. Aiming 
for representative samples of the UK and German population, data was 
collected by a professional market research institute with participant 
panels in both countries. Quotas on age and gender were applied. 

Participants received financial compensation for taking part in the study 
that took around 15 min. Only participants over 18 years were eligible to 
take part in the study. Descriptive statistics for the UK and German 
subsamples are depicted in Table 1. The study was approved by the 
ethics committee of the Faculty of Psychology and Educational Sciences 
of the University of Geneva, Switzerland. All participants gave their 
consent to take part in the study. As research on P2P energy trading 
preferences is still scarce, sample size was not determined on the basis of 
being able to detect a pre-specified effect size. Rather, it was determined 
by the resources available. Sample size has been predefined and re
ported in the preregistration report. 

2.2. Demographics and psychological measurements 

At the beginning of the study, participants answered a series of de
mographic questions including age, gender, political orientation, edu
cation, and employment status (Table 1). After the trading task, 
participants’ climate change beliefs and place attachment were assessed 
using adapted versions of validated scales [56–58]. Climate change 
beliefs (“e.g., “Climate change is likely to have a big impact on people 

Fig. 1. Design of the present study, including the between-subjects experi
mental variation. Data was collected in the UK and Germany (Ntotal = 881). 1For 
a complete list of assessed variables see: https://osf.io/cau9v/?view_only=d92 
aaa2c8a9540bda8b9361ea75f98e6. 

Table 1 
Characterization of the UK and German samples. Values reflect frequencies and 
mean values with standard deviations in parentheses. Statistically significant 
differences between the German and UK sample are marked in bold.   

Germany (N = 440) UK (N = 441) 

Sex 
Female 50.2% 50.1% 

Age 46.72 (16.9) 45.97 (16.5) 
Employment status 

Student 9.3% 6.1% 
Unemployed 3.9%*** 10.7%*** 
Full-time 43.6% 48.5% 
Part-time 11.4% 14.5% 
Retiree 21.4% 16.3% 
Other 10.5%*** 3.9%*** 

Education 
Primary school 8.9%*** 0.2%*** 
Secondary school 30.9%** 21.8%** 
Further education 25.5% 23.8% 
Higher education/Undergraduate 13.4%*** 35.4%*** 
Higher education/Postgraduate 18.6% 18.1% 
Other qualification 2.7%* 0.7%* 

Household members 2.21 (1.12)*** 2.59 (1.36)*** 
Energy mix 

100% renewable 30.0% 31.7% 
Fossil/renewable mix 41.6%*** 29.3%*** 
Do not know 28.4%** 39.0%** 

PV possession 9.1% 8.4% 
Purchase intentiona 

PV 2.62 (2.02)*** 3.15 (2.08)*** 
ESS 2.61 (2.03) 2.80 (1.89) 

Political orientationb 4.97 (1.63)* 5.23 (1.86)* 
Climate change acceptancec 5.14 (1.18)** 4.88 (1.09)** 
Place attachmentd 4.91 (1.17) 4.82 (1.27) 
COVID-19 

Daily routinese 3.3 (1.19) 3.41 (1.22) 
Financial situationf 2.85 (0.76) 2.82 (0.93) 

Note. PV = photovoltaic system, ESS = energy storage system. 
***p < .001; **p < .01; *p < .05. 

a Technology purchase intention (within next 5 years) ranged from 1 – very 
unlikely to 7 – very likely. 

b Political orientation ranged from 1 – extremely left to 10 – extremely right 
[59]. 

c Climate change beliefs (“Climate change is likely to have a big impact on 
people like me.”) varied from 1 – strongly disagree to 7 – strongly agree [56]. 

d Place attachment (e.g., “My local area means a lot to me”) ranged from 1 – 
strongly disagree to 7 – strongly agree [57,58]. 

e COVID-19 change daily routines ranged from 1 – very small extent to 5 – very 
large extent [60]. 

f COVID-19 change in financial situation ranged from 1 – lot worse to 5 – lot 
better [60]. 
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like me.”) and place attachment (e.g., “My local area means a lot to me “) 
were measured with seven items each on a scale ranging from 1 – 
strongly disagree to 7 – strongly agree. Participants’ trust towards the key 
actors involved in the P2P trading tasks was further assessed (i.e., 
schools and hospitals, small businesses, large multinational companies, 
low-income households, groups of friends and family, and direct 
neighbours). Trust was measured using the item “How trustworthy do 
you consider each of the following groups?” and was answered for each 
actor individually on a scale ranging from 1 – very small extent to 5 – very 
large extent. Also, participants reported their current energy mix and PV 
system possession. The original version was developed in English and 
translated by native speakers to German for data collection in Germany. 

2.3. P2P scenario introduction 

After providing demographic information, participants were for
warded to the P2P trading scenario. Given that most individuals had no 
experience with P2P communities at the point of data collection, this 
section was designed to provide participants with a realistic image of a 
possible P2P community in a clear and understandable manner. Par
ticipants were asked to imagine that they have just moved within their 
local area into a new home with solar panels on the roof, allowing them 
to generate their own electricity with their own PV system. It was further 
explained that participants were already part of an energy network 
scheme called PowerClub, run by their local authority. This scheme let 
members trade (i.e. buy and sell) electricity they produce, but do not 
need themselves, directly between each other. Members were people 
and organisations in the local area who wanted to sell their renewable 
energy or buy renewable energy from local actors. The purpose of the 
scheme was to support uptake of low-carbon power sources, and help 
manage the local electricity network. 

Participants were further informed about the group of people and 
organisations taking part in the network: direct neighbours (i.e., the ten 
nearest households), a selected group of local friends and family mem
bers, local low-income households (e.g., people living in social housing), 
schools and hospitals, small businesses (e.g., local shops), and large 
multinational companies that have offices in the local area. As members 
of the scheme PowerClub participants had the opportunity to set their 
trading preferences with different groups of people and organisations. 
Specifically, they could choose the price at which they wanted to trade 
electricity with each group (i.e., set buying and selling price for each 
actor). It was experimentally randomised between subjects whether 
participants were informed that their selling and buying preferences 
were made publicly available on their profile (n = 437) or were only 
visible in their private profile (n = 444) and thus whether or not their 
decisions were visible by the other members of the scheme. 

2.4. P2P trading tasks 

After the introduction section, participants set their preferred buying 
and selling prices for each group of community members. The order of 
trading tasks (buying and selling) was randomised. See Supplementary 
Note 1 for additional information on the task. 

In the buying condition, participants were asked to set the unit price 
(i.e., 1 kWh) at which they would be willing to buy surplus electricity 
from the groups taking part in the PowerClub scheme (i.e. the price they 
would be willing to pay). Participants could choose to (i) buy electricity 
from the groups at the default electricity price of the scheme (i.e., 15 
pence/kWh and 30 €Cent/kWh in the UK and Germany, respectively), 
(ii) offer groups a premium, or (iii) ask them for a discount using a scale 
ranging from − 5 pence/kWh [€Cent/kWh] to +5 pence/kWh [€Cent/ 
kWh) with default unit price as midpoint [61,62]. That is, positive 
values reflected that participants offered a price premium and negative 
values reflected that participants asked for a discount. 

In the selling condition, participants were asked to set the unit price 
at which they would be willing to sell their surplus electricity to the 

groups taking part in the PowerClub scheme (i.e. the price the groups 
would pay). Participants could choose to (i) sell electricity to the groups 
at the default electricity price of the scheme (i.e., 15 pence/kWh and 30 
€Cent/kWh in the UK and Germany, respectively), (ii) ask groups to pay 
a premium, or (iii) offer them a discount using a scale ranging from − 5 
pence/kWh [€Cent/kWh) to +5 pence/kWh [€Cent/kWh] with default 
unit price as midpoint [61,62]. That is, positive values reflected that 
participants asked for a price premium and negative values reflected 
that participants offered a discount. 

2.5. P2P evaluation and implementation 

After conducting the P2P trading task, participants reported whether 
they would prefer to be able to set prices manually or would prefer 
prices to be set automatically. Those participants who indicated that 
they would prefer to set prices (i.e., 63.6%), were additionally asked 
whether they would prefer to set prices for each actor individually or to 
set one price that applies to all actors. 84.1% preferred the option to set 
different selling and buying prices for each group of actors taking part in 
the electricity community over the option that the same selling and 
buying prices are applied across all actors. Moreover, participants re
ported how attractive they find an electricity community on a scale from 
1 – not attractive at all to 7 – very attractive. On average, participation in 
an electricity community similar to the one presented in the present 
research was rated as rather attractive (M = 4.85, SD = 1.74). 

3. Data analysis 

The analysis of main research questions followed the definition in the 
preregistration report. In order to answer Research Question 1, a linear 
model was computed with the two within-subjects factors trading con
dition (buying vs. selling) and trading actor (i.e., schools and hospitals, 
small businesses, multinational companies, low-income households, 
friends and family, direct neighbours). Set trading prices served as 
dependent variable. Trading price was assessed as the difference from 
the default energy price and could range from − 5 to +5 pence/kWh 
[€Cent/kWh]. It was controlled for nation (UK vs. Germany) and visibility 
of trading decisions (public vs. private) as well as for random effects on 
the subject level. To examine Research Questions 2 and 3 buying and 
selling decisions were analysed separately and the interaction terms of 
the between-subjects factors visibility (public vs. private) and nation (UK 
vs. Germany) were added to the model. This analysis tested the pre
registered hypothesis “In the publicly visible condition, participants will 
set higher buy prices and lower sell prices compared to in the private 
condition”. 

To examine Research Question 4, buying and selling decisions were 
again examined separately and political orientation, climate change 
beliefs, place attachment as well as their interaction terms with trading 
actor were added to the model. Finally, effects of trust towards the actors 
on set trading prices was examined, while controlling for political 
orientation, climate change beliefs, and place attachment. The inde
pendent variables were z-standardized prior to the analyses. The results 
of the analysis are presented in the following section. 

4. Results 

4.1. Differences in energy trading price preferences depending on P2P 
actor (Research Question 1) 

As illustrated in Fig. 2, the variation in decisions was greater in the 
selling condition compared to the buying condition. Overall, however, 
there was no statistically significant difference between set selling and 
buying prices (F(1, 9691) = 1.55, p = .212). Importantly, participants 
set different trading prices depending on the involved actor (F(1, 9691) 
= 178.29, p < .001). This actor-specific price setting was moreover 
subject to the trading condition (F(1, 9691) = 368.05, p < .001), 
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pointing to three different trading patterns: participants either set 
similar prices in the selling and buying condition (tit-for-tat pricing), 
offered discounts in the selling condition, but did not request similar 
discounts in the buying condition (altruistic pricing), or requested dis
counts in the buying condition but asked for price premium in the selling 
condition (noncooperative pricing). A tit-for-tat trading pattern was more 
likely when participants traded with neighbours (χ2(1) = 1.08, p = .299) 
and small businesses (χ2(1) = 4.837, p = .056). An altruistic trading 
pattern was more likely when they traded with friends and family (χ2(1) 
= 112.58, p < .001), schools and hospitals (χ2(1) = 59.56, p < .001), and 
low-income households (χ2(1) = 285.67, p < .001). A noncooperative 

trading patterns was more likely when participants traded with large 
multinational companies (χ2(1) = 59.56, p < .001). See Supplementary 
Tables 1-2 for complete results. 

4.2. Differences in energy trading price preferences depending on visibility 
and nation (Research Questions 2–3) 

On average, across the UK and Germany there was no significant 
difference in buying or selling price preferences between the private and 
public visibility conditions, meaning that our preregistered hypothesis 
was not supported. However, there was a difference in the effect of 

Fig. 2. Set trading prices as a function of trading actor and trading condition (selling vs. buying). Values on the y-axis refer to differences in €/Cent (German sample) 
and pence (UK sample) from the default electricity price. That is, in the selling condition, positive values reflect that participants asked for a price premium and 
negative values reflect that participants offered a discount. In the buying condition, positive values reflect that participants offered a price premium and negative 
values reflect that participants asked for a discount. Error bars depict 95% confidence intervals. P2P actor = Trading actor in the peer-to-peer community. 

Fig. 3. Set selling prices A) and buying prices B) as a function of nation and visibility of trading decisions (private vs. public). Values on the y-axis refer to differences 
in €/Cent (German sample) and pence (UK sample) from the default electricity price. Error bars depict 95% confidence intervals. Visibility = Experimental condition 
of visibility of trading decisions. 
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visibility between the UK and Germany. UK participants set overall 
higher prices compared to German participants in the selling condition 
(F(1, 881) = 12.53, p < .001). As illustrated in Fig. 3a, this effect was 
subject to the visibility of trading choices (F(1, 881) = 3.93, p = .048) in 
that set selling prices did not differ between nations when they were 
made privately (χ2(1) = 1.223, p = .269) but significantly differed be
tween nations when they were made in public (χ2(1) = 15.12, p < .001). 
Specifically, UK participants offered smaller price discounts than 
German participants when their trading decisions were publicly visible. 
This effect was independent of the trading actor (F(1, 4405) = 1.97, p =
080). See Supplementary Tables 3-4 for complete results. 

A similar pattern was observed in the buying condition in which 
national differences were likewise subject to the visibility of trading 
decisions (F(1, 881) = 5.61, p = .018). As illustrated in Fig. 3b, set 
buying prices did not differ between nations when they were made 
privately (χ2(1) = 0.27, p = .600) but significantly differed between 
nations when they were publicly visible (χ2(1) = 7.93, p = .010). Spe
cifically, UK participants asked for smaller price discounts than German 
participants when their trading decisions were publicly visible. This 
effect was independent of the trading actor (F(1, 4405) = 0.352, p =
.881). See Supplementary Tables 5-6 for complete model results. In 
addition, it was indicated that UK and German participants differ in the 
extent to which they set buying prices depending on trading actor (F(1, 
4405) = 3.242, p = .006). Post-doc tests however did not reveal national 
differences for any of the six actors (χ2(1)≤6.30, p ≥ .072). See Sup
plementary Table 7 for complete model results. 

4.3. Influence of psychological variables on set trading prices (Research 
Question 4) 

4.3.1. Individual trait differences 
Participants’ political orientation, place attachment, and climate 

change beliefs impacted their set trading prices as a function of the 

trading actor at hand. Whereas there was no main effect of political 
orientation (F(1, 870) = 3.38, p = .066), participants’ political orienta
tion impacted selling decisions depending on the involved trading actor 
(F(5, 4350) = 12.82, p < .001). Please refer to Supplementary Table 8 for 
complete results. In line with the value foundations of left and right 
political orientations, participants with a more pronounced left political 
orientation were more likely to demand higher selling prices from 
multinational companies (EstB = -0.29, t = -3.38, 95% CI[ − 0.46,-0.12], 
p < .001) and were more likely to grant higher discounts to low-income 
households (EstB = 0.34, t = 4.74, 95% CI[0.20,0.49], p < .001) 
compared to participants with a more pronounced right orientation (see 
Fig. 4A). In the selling condition, a more pronounced left orientation was 
related to higher discounts for friends and family (EstB = 0.20, t = 2.70, 
95% CI[0.05,0.34], p = .007), whereas political orientation did not in
fluence selling decisions with small businesses, schools and hospitals, 
and neighbours (See Supplementary Tables 9-14 for complete selling 
results for each actor). Moreover, participants’ political orientation 
impacted buying decisions depending on the trading actor at hand (F(5, 
4350) = 2.85, p = .014). Please refer to Supplementary Table 15 for 
complete results. In line with the results in the selling condition, par
ticipants with a more pronounced left orientation were more willing to 
pay more for electricity from low income households (EstB = -0.20, t =
-2.69, 95% CI[-0.35,-0.05], p = .007; see Fig. 4B). See Supplementary 
Tables 16-21 for complete buying results for each actor. 

Place attachment influenced selling decisions as a function of 
involved trading actor in that participants with stronger place attach
ment were more likely to grant discounts to local stakeholders, including 
neighbours (EstB = -0.29, t = -4.75, 95% CI[-0.41, − 0.17], p < .001), 
hospitals and schools (EstB = -0.20, t = -2.69, 95% CI[-0.34,-0.05], p =
.007), small businesses (EstB = -0.14, t = -2.31, 95% CI[-0.27,-0.02], p =
.021), and low income households (EstB = -0.14, t = -2.05, 95% CI 
[-0.27,-0.01], p = .041). In contrast, place attachment did not influ
ence buying conditions as neither a main effect (F(1, 870) = 1.03, p =

Fig. 4. Set selling prices A) and buying prices B) as a function of trading actor and self-reported political orientation. Values on the y-axis refer to differences in 
€/Cent (German sample) and pence (UK sample) from the default electricity price. Predicted prices individually calculated for each actor are presented. Left and right 
political orientation refer to -1SD and +1SD from the mean, respectively. Error bars depict 95% confidence intervals. 
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.311) nor an interaction with actor (F(5, 4350) = 1.24, p = .288) could 
have been observed. See Supplementary Material for the influence of 
place attachment for each actor separately in the selling (Supplementary 
Tables 9-14) and buying condition (Supplementary Tables 16-21). 

Climate change beliefs impacted trading decisions as a function of 
trading actor (F(1, 870) = 2.90, p = .013). In line with research illus
trating that environmental and altruistic motives are strongly inter
linked [53,54], participants with more pronounced climate change 
beliefs were more likely to grant selling discounts for schools and hos
pitals (EstB = 0.18, t = -2.26, 95% CI[-0.338,-0.023], p = .024) and low 
income households (EstB = -0.15, t = -2.03, 95% CI[-0.30, − 0.00], p =
.043). Finally, climate change beliefs impacted buying decisions as a 
function of actor (F(5, 4350) = 4.72, p < .001) in that participants with 
more pronounced climate change beliefs offered lower buying prices to 
large multinational companies compared to participants with less pro
nounced climate change beliefs (EstB = -0.28, t = -2.49, 95% CI[-0.49, 
-0.06], p = .013). See Supplementary Material for the influence of 
climate change belief for each actor separately in the selling (Supple
mentary Tables 9-14) and buying condition (Supplementary 
Tables 16-21). 

4.3.2. Individual differences in actor-specific trust 
As illustrated in Fig. 5, reported trust significantly varied across ac

tors (F(5, 4405) = 612.37, p < .001). Except for neighbours and small 
businesses, reported trust levels significantly differed between all actors. 
See Supplementary Table 22 for all differences. 

Analysis of the impact of trust on selling preferences revealed that 
higher trust in a given trading actor resulted in lower set selling prices (F 
(1, 5136) = 197.38, p < .001). As illustrated in Fig. 6A, the influence of 
trust on selling prices varied between trading actors (F(1, 4559) = 3.56, 
p = .003). Trust most strongly impacted selling decisions when partic
ipants traded with friends and family (EstB = -0.65, t = -7.06, 95% CI 
[-0.84,-0.47], p < .001) and this influence was stronger compared to 
when participants traded with neighbours (EstB = 0.22, t = 2.26, 95% CI 
[0.03,0.41], p = .024) and low-income households (EstB = 0.24, t =
-7.06, 95% CI[0.05,0.44], p = .013) and marginally stronger compared 
to small business (EstB = 0.19, t = 1.89, 95% CI[-0.01,0.39], p = .059), 
but not compared to multinational businesses EstB = -0.05, t = -0.50, 
95% CI[-0.24,0.14], p = .618) and schools or hospitals EstB = 0.10, t =
0.10, 95% CI[-0.09,0.29], p = .319). See Supplementary Tables 23-28 
for the influence of trust on set selling prices for each actor separately. 

Trust also impacted buying decisions (F(1, 5204) = 23.15, p < .001) 
and the influence of trust on buying decisions varied between actors (F 
(1, 4612) = 3.15, p = .008). As illustrated in Fig. 6B, trust most strongly 
impacted buying decisions when participants traded with multinational 
companies (EstB = 0.46, t = 4.21, 95% CI[0.24 0.67], p < .001) and this 
influence was stronger compared to when participants traded with small 
business (EstB = -0.30, t = -2.90, 95% CI[-0.50,-0.10], p = .004), low- 
income families (EstB = -0.26, t = -2.71, 95% CI[-0.45, − 0.07], p =
.007), friends and family (EstB = -0.32, t = -3.07, 95% CI[-0.53,-0.12], p 
= .002), and neighbours (EstB = -0.31, t = -3.21, 95% CI[-0.50,-0.12], p 
= .001) and marginally stronger compared to hospitals and schools (EstB 
= -0.18, t = -1.86, 95% CI[-0.37,0.01], p = .062). See Supplementary 
Tables 29-34 for the influence of trust on set buying prices for each actor 
separately. The interpretation of these and the previous results are dis
cussed in the next section. 

5. Discussion 

The present multinational, preregistered research investigates P2P 
trading decisions and the underlying factors in a prosumer-centred 
electricity community with various private and non-private actors. 
Our results show that people do indeed set different trading price pref
erences with different community actors. Most of this variance stems 
from changes in the selling price that people choose to set, with a 
combination of relatively deep discounts and steep premiums. Whether 
trading preferences were made in private or were publicly visible did not 
impact trading decisions overall. There was, however, variation be
tween countries, with UK participants offering and asking for smaller 
discounts when decisions were made public. Finally, our findings 
demonstrate that interindividual differences in political orientation, 
place attachment and climate change beliefs as well as differences in 
actor-specific trust are underlying drivers of trading decisions. 

This section first discusses the main limitations of this study and the 
generalisability of the findings. Following the interpretation of the re
sults, the implications for policy, practice and future research will be 
discussed. 

5.1. Limitations 

The main limitation of this study is the hypothetical nature of the 
scenario. Results based on stated preferences may vary from real-world 

Fig. 5. Reported trust in the involved actors in the P2P community. Higher values on the y-axis refer to higher reported trust. All differences, except for the difference 
between neighbours and small businesses are statistically significant (p < .001). Error bars depict 95% confidence intervals. P2P actor = Trading actor in the peer-to- 
peer community. 
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behaviours (but see also recent findings on the ecological validity of 
stated preferences [63,64]). This could be for a range of reasons, 
including unfamiliarity with the scenario, social desirability bias [65], 
and influencing factors in real life that were not controlled for in the 
present study. Various measures were applied to increase the ecological 
validity of the price-setting scenario. The measures encompass that 
participants had the opportunity to set default prices that then, in turn, 
could be administered by a trading algorithm in everyday life. As dis
cussed recently, this default setting could be a realistic option to 
implement individual P2P decision preferences in future P2P commu
nities by concomitantly reducing user workload [13]. 

Despite the benefits of our cross-national comparison, a further 
limitation attaches to the conduct of the study in two countries simul
taneously. This required administering the survey in two languages, and 
using two different currencies. Any influence of currency could come as 
a result of two factors – the incremental value of one Euro Cent 
compared to one pence (the former is worth approximately 90% of the 
latter), and the relative impact of a discount or premium on the average 
unit price in Germany or the UK [61,62]. Because of the higher price of 
electricity in Germany (approximately twice as high as in the UK), the 
relative impact of adding or subtracting one Euro Cent in Germany 
compared to one pence in the UK is lower. However, given the broadly 
similar results obtained in the two countries, it is unlikely that relative 
prices (compared to absolute prices) had strong impacts on the findings. 

5.2. Generalisability 

While conducting this study simultaneously in two countries intro
duced the challenges highlighted above, it also brought with it benefits 
for generalisability. The reproduction of many of the findings in two 
completely independent samples in different national contexts suggests 
that the findings are likely also to be relevant in other countries with 
similar societal and energy system characteristics. However, future 

research should systematically examine differences in trading decisions 
and strategies across nations, ideally encompassing multiple nations in 
order to analyse the impact of nation-level variables on individual de
cision-making. 

Another important consideration for the generalisability of this study 
was its conduct in the midst of the Covid-19 pandemic [60]. At the time 
of study deployment in December 2020, both the UK and Germany were 
experiencing regional restrictions on citizens’ freedom to move and 
associate. The pandemic has also brought with it increasing contact or 
even reliance on neighbours by some for services such as collecting food 
and medicines. Such considerations could have some bearing on the 
extent to which people believed altruistic behaviour was merited. These 
factors should be taken as important context in considering how far the 
results reported here might be applicable in the years to come. See 
Supplementary Note 2 for information on perceived effects of the 
pandemic reported in our samples. 

5.3. Interpretation 

There are a range of possible explanations for the larger willingness 
to offer discounts on selling prices and to offer premiums on buying 
prices. Given the typical size of domestic solar installations, the quantity 
of excess power sold is likely to be relatively small compared to the 
amount which is purchased. Participants who considered this may 
therefore have been more willing to show movement in their selling 
prices, expecting the absolute impact of this to be relatively small. It may 
also have been connected with loss aversion, where people place greater 
value on losses than gains of an equivalent magnitude [66]. Because the 
decision task was framed around excess generation, discounting sale of 
this may be framed as a smaller gain, rather than a loss – as would be the 
case for paying more for power. 

Our analysis points to three different trading strategies that partici
pants applied, depending on the trading actor at hand. Specifically, the 

Fig. 6. Set selling prices A) and buying prices B) as a function of actor and reported trust towards a given actor. Values on the y-axis refer to differences in €/Cent 
(German sample) and pence (UK sample) from the default electricity price. Trust was z-standardized across all actors before the analysis. Low and high trust refer to 
-1SD and +1SD from the mean, respectively. Error bars depict 95% confidence intervals. 
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findings revealed tit-for-tat pricing with neighbours and local small 
businesses, altruistic pricing with friends and family, local schools and 
hospitals, and low-income households, and noncooperative pricing for 
large companies. The analysis further showed that trust was a strong 
underlying driver of altruistic trading patterns, but of less relevance for 
tit-for-tat trading patterns where discounts were relatively low. That is, 
participants not only reported high levels of trust for friends, family and 
schools, but also integrated trust appraisals in their decisions to a larger 
extent when they traded with those groups. Correspondingly, offered 
discounts were among the highest for those groups. Interindividual 
differences in trust, however, could not explain altruistic trading with 
low-income families, who received overall the highest discounts. These 
findings indicate a difference in operation between altruistic behaviour 
reflecting an expression and acknowledgement of social ties and altru
istic behaviour reflecting perceived need. 

Noncooperative trading patterns were further shaped by partici
pants’ political orientation in that participants with a more pronounced 
left political orientation were more likely to charge a higher premium to 
multinational companies. This trading pattern can be associated with 
variation in market and system justification beliefs along the left-right 
political spectrum [49,50]. Specifically, a more pronounced right po
litical orientation has been linked with stronger beliefs that market and 
economic processes are inherently fair and do not require significant 
regulations [49]. Demanding relatively lower selling prices from 
multinational companies aligns with such beliefs. Our findings moreover 
corroborate research showing that political conservatism is associated 
with more tolerance for social inequality [67]. In accordance, in our 
study a more pronounced right political orientation was associated with 
a lower willingness to offer discounts and to charge a lower premium to 
low-income households compared to a more pronounced left political 
orientation. 

Participants who expressed more concern about climate change were 
similarly more likely to offer discounts to low-income households, and 
public services. This is consistent with previous research linking envi
ronmental and altruistic concerns [53,54]. Future research, separating 
environmental and altruistic interindividual differences can help to 
disentangle the influence of environmental and altruistic drivers of 
trading decisions in PCM. Furthermore, higher place attachment was 
associated with willingness to offer higher discounts to local actors. Such 
an offer of discount can be interpreted as an affirmation of solidarity 
with the locality and its residents and services. These findings also 
broadly accord with work by Georgarakis and colleagues [9] who found 
that prosumers who were energy cooperative members were less moti
vated by personal economic gain than non-members in their stated 
trading preferences. 

Our findings do not indicate an overall impact of public visibility of 
trading preferences on set trading prices. However, this does mask a 
modest inter-country difference. While in both countries participants set 
similar buying and selling prices when trading preferences were private, 
they diverged when preferences were framed as publicly visible. German 
participants’ preferences did not change, but UK participants offered, 
and requested, smaller discounts when their trading decisions were 
public. This finding illustrates the importance to consider heterogeneity 
across contexts and populations in the analysis of human decision- 
making as well as in the design of decision environments [68]. Making 
decisions public thus cannot be seen as a universal strategy to stimulate 
more generous trading prices, but can even result in inverse effects, 
depending on where the intervention is implemented (see also [69]). 

5.4. Implications for policy and future research 

The findings suggest that there is potential for modest bill savings for 
some actors, particularly public services, low-income households, and 
the friends and family of participating prosumers. These savings are 
subsidised by the prosumers themselves. This finding has implications 
for energy justice and may offer new pathways to provide specific 

groups such as low-income families access to renewable energy at lower 
prices [7,13,70,71]. However, actor-specific price definitions also in
crease the risk that discriminatory pricing practices arise, as has been 
observed for factors such as race and ethnicity in the P2P accommoda
tion service Airbnb [72]. These potential risks and benefits for energy 
justice need to be examined in future research in order to develop PCM 
that allow for affordable clean energy access without discriminating 
against certain groups. 

Our findings indicate these savings would be more marked in areas 
where there are more politically left-leaning citizens, greater place 
attachment, or more concern about climate change. This suggests the 
ability to save money as a consumer in P2P energy trading communities 
and other PCM could be driven by who you know and the ideological 
makeup of the place you live. However, the scale of discounts observed, 
combined with the fact that PCM transactions will only account for a 
proportion of electricity consumption, means bill impacts are likely to be 
modest. However, it is possible that changes in the ways that actors are 
grouped and framed could amplify these impacts, as we observed for 
trading preference visibility in the UK. 

Policymakers and regulators will need to balance the desire to pro
mote innovation in support of net-zero carbon ambitions against the risk 
of amplifying inequalities [71]. Our results show a willingness to sub
sidise services and households in need. But policymakers must also 
consider the extent to which it is desirable for such subsidies to be 
delivered via the means of electricity bills at the discretion of individual 
prosumers, rather than socialised across all bill- or tax-payers. This 
mirrors debates around the relative merits of charity and taxation – the 
former providing donors an option to support causes of their choice, 
while risking that less visible underlying causes go underfunded [73]. 

Finally, the findings suggest a number of avenues for future research. 
In common with most stated preference-based research, it will be 
important to observe the extent to which our findings are replicated in 
real-world trials. Our findings may also usefully inform user-centred 
PCM community modelling that attempts to integrate human decision- 
making preferences to make more accurate predictions of community 
performance [13]. The found inter-country differences reinforce the 
importance of recognising contextual heterogeneity in studies of 
behaviour [68]. Conducting multi-regional studies in a transparent and 
consistent ways will help shed light on which outcomes are most robust 
to contextual differences, and which are more dependent on them. 
Application of realist approaches to research, which explore “what 
works, for whom, in what circumstances, how and why?” [74] are likely 
to be particularly useful. 

6. Conclusions 

This present study tested whether people set different buying and 
selling prices with different actor groups in a hypothetical prosumer- 
centred P2P electricity trading scheme. The results based on German 
and UK samples revealed three distinct trading decision strategies that 
individuals applied in both countries depending on trading actor: tit-for- 
tat, noncooperative, and altruistic decision strategies. Most variation in 
price settings occurred in the level of discount offered on electricity sales 
to different actors. The biggest discounts were offered to low-income 
households, and friends and family. This was followed by schools and 
hospitals, and neighbours. A substantial premium was charged to 
multinational companies. Variation in buying price was relatively 
limited, with no actor offered a premium above the average electricity 
price, and a substantial discount requested only from larger multina
tional companies. The impact of psychological variables such as trust 
differed, depending on the involved trading actor. Finally, making 
trading preferences publicly visible impacted decisions as a function of 
national context, with UK participants offering and asking for smaller 
discounts when their decisions were public. Taken together, the findings 
illustrate the need to consider contextual and psychological factors in 
the design of prosumer-centred electricity markets in order to exploit the 
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full potential of such collective energy systems. 
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[47] Herrmann B, Thöni C, Gächter S. Antisocial punishment across societies. Science 
(80-) 2008;319:1362–7. 

[48] Carrus G, Scopelliti M, Fornara F, Bonnes M, Bonaiuto M. Place attachment, 
community identification, and pro-environmental engagement. Place Attach Adv 
Theory, Methods Appl n.d.:154–64. 

[49] Jost JT, Hunyady O. Antecedents and consequences of system-justifying ideologies. 
Curr Dir Psychol Sci 2005;14:260–5. https://doi.org/10.1111/J.0963- 
7214.2005.00377.X. 

[50] Jost JT, Federico CM, Napier JL. Political ideology: its structure, functions, and 
elective affinities. Annu Rev Psychol 2008;60:307–37. https://doi.org/10.1146/ 
ANNUREV.PSYCH.60.110707.163600. 

[51] Reis I FG, Gonçalves I, Lopes M AR, Henggeler Antunes C. Business models for 
energy communities: a review of key issues and trends. Renew Sustain Energy Rev 
2021;144:111013. https://doi.org/10.1016/J.RSER.2021.111013. 

[52] Lowitzsch J, Hoicka CE, van Tulder FJ. Renewable energy communities under the 
2019 European Clean Energy Package – governance model for the energy clusters 
of the future? Renew Sustain Energy Rev 2020;122:109489. https://doi.org/ 
10.1016/J.RSER.2019.109489. 

[53] Schwartz SH, Cieciuch J, Vecchione M, Davidov E, Fischer R, Beierlein C, et al. 
Refining the theory of basic individual values. J Pers Soc Psychol 2012;103: 
663–88. https://doi.org/10.1037/A0029393. 

[54] Conte B, Hahnel UJJ, Brosch T. The dynamics of humanistic and biospheric 
altruism in conflicting choice environments. Pers Indiv Differ 2021;173:110599. 
https://doi.org/10.1016/j.paid.2020.110599. 

[55] Rand DG, Ohtsuki H, Nowak MA. Direct reciprocity with costly punishment: 
generous tit-for-tat prevails. J Theor Biol 2009;256:45–57. https://doi.org/ 
10.1016/J.JTBI.2008.09.015. 

[56] Spence A, Poortinga W, Pidgeon N. The psychological distance of climate change. 
Risk Anal 2012;32:957–72. https://doi.org/10.1111/J.1539-6924.2011.01695.X. 

[57] Raymond CM, Brown G, Weber D. The measurement of place attachment: personal, 
community, and environmental connections. J Environ Psychol 2010;30:422–34. 
https://doi.org/10.1016/j.jenvp.2010.08.002. 

[58] Williams DR, Vaske JJ. The measurement of place attachment: validity and 
generalizability of a psychometric approach. For Sci 2003;49:830–40. https://doi. 
org/10.1093/forestscience/49.6.830. 

[59] Kroh M. Measuring left–right political orientation: the choice of response format. 
Publ Opin Q 2007;71:204–20. https://doi.org/10.1093/POQ/NFM009. 

[60] Fell MJ, Pagel L, Chen C fei, Goldberg MH, Herberz M, Huebner GM, et al. Validity 
of energy social research during and after COVID-19: challenges, considerations, 
and responses. Energy Res Soc Sci 2020;68:101646. https://doi.org/10.1016/j. 
erss.2020.101646. 

[61] Eurostat. Electricity price statistics n.d. https://ec.europa.eu/eurostat/statistics-ex 
plained/index.php?title=Electricity_price_statistics (accessed February 25, 2022). 

[62] Ofgem. benchmark maximum charges for the fifth charge restriction period. 
London, UK. 2020. 

[63] Hascher J, Desai N, Krajbich I. Incentivized and non-incentivized liking ratings 
outperform willingness-to-pay in predicting choice. Judgm Decis Mak 2021;16: 
1464–84. 

[64] Mertens S, Herberz M, Hahnel UJJ, Brosch T. The effectiveness of nudging: a meta- 
analysis of choice architecture interventions across behavioral domains. Proc Natl 
Acad Sci U S A 2022;119. https://doi.org/10.1073/pnas.2107346118. 

[65] Nederhof AJ. Methods of coping with social desirability bias: a review. Eur J Soc 
Psychol 1985;15:263–80. https://doi.org/10.1002/EJSP.2420150303. 

[66] Kahneman D, Tversky A. Prospect theory: an analysis of decision under risk. 
Econometrica 1979;47:263. https://doi.org/10.2307/1914185. 

[67] Jost JT, Glaser J, Kruglanski AW, Sulloway FJ. Political conservatism as motivated 
social cognition. Psychol Bull 2003;129:339–75. 

[68] Bryan CJ, Tipton E, Yeager DS. Behavioural science is unlikely to change the world 
without a heterogeneity revolution. Nat Human Behav 2021;5:980–9. https://doi. 
org/10.1038/s41562-021-01143-3. 

[69] Kafashan S, Sparks A, Griskevicius V, Barclay P. Prosocial behavior and social 
status. In: Cheng J, Tracy J, Anderson C, editors. Psychol. Soc. Status. New York, 
NY: Springer; 2014. p. 139–58. https://doi.org/10.1007/978-1-4939-0867-7_7. 

[70] Sovacool BK, Dworkin MH. Energy justice: conceptual insights and practical 
applications. Appl Energy 2015;142:435–44. https://doi.org/10.1016/J. 
APENERGY.2015.01.002. 

[71] Jenkins K, McCauley D, Heffron R, Stephan H, Rehner R. Energy justice: a 
conceptual review. Energy Res Soc Sci 2016;11:174–82. https://doi.org/10.1016/ 
J.ERSS.2015.10.004. 

[72] Fell MJ. Anticipating distributional impacts of peer-to-peer energy trading: 
inference from a realist review of evidence on Airbnb. Clean Responsible Consum 
2021;2:100013. https://doi.org/10.1016/j.clrc.2021.100013. 

[73] Smith-Carrier T. Charity isn’t just, or always charitable: exploring charitable and 
justice models of social support. J Hum Rights Soc Work 2020;5:157–63. https:// 
doi.org/10.1007/S41134-020-00124-2/TABLES/1. 

[74] Wong G, Greenhalgh T, Westhorp G, Buckingham J, Pawson R. RAMESES 
publication standards: realist syntheses. BMC Med 2013;11:1–14. https://doi.org/ 
10.1186/1741-7015-11-21/FIGURES/1. 

[75] Huebner GM, Fell MJ, Watson NE. Improving energy research practices: guidance 
for transparency, reproducibility and quality. Build Cities 2021;2:1–20. https:// 
doi.org/10.5334/bc.67. 

U.J.J. Hahnel and M.J. Fell                                                                                                                                                                                                                  

http://refhub.elsevier.com/S1364-0321(22)00327-6/sref38
http://refhub.elsevier.com/S1364-0321(22)00327-6/sref38
https://doi.org/10.1038/nature02978
https://doi.org/10.1038/nature02978
https://doi.org/10.1257/aer.99.1.544
https://doi.org/10.1016/S0047-2727(03)00040-9
https://doi.org/10.1016/S0047-2727(03)00040-9
https://doi.org/10.1177/0149206310388419
https://doi.org/10.1177/0149206310388419
https://doi.org/10.1038/nature02978
https://doi.org/10.1038/nature02978
http://refhub.elsevier.com/S1364-0321(22)00327-6/sref44
http://refhub.elsevier.com/S1364-0321(22)00327-6/sref44
http://refhub.elsevier.com/S1364-0321(22)00327-6/sref44
http://refhub.elsevier.com/S1364-0321(22)00327-6/sref44
https://doi.org/10.1126/SCIENCE.1182238/SUPPL_FILE/HENRICH.SOM.PDF
https://doi.org/10.1126/SCIENCE.1182238/SUPPL_FILE/HENRICH.SOM.PDF
https://doi.org/10.1126/science.1127333
https://doi.org/10.1126/science.1127333
http://refhub.elsevier.com/S1364-0321(22)00327-6/sref47
http://refhub.elsevier.com/S1364-0321(22)00327-6/sref47
https://doi.org/10.1111/J.0963-7214.2005.00377.X
https://doi.org/10.1111/J.0963-7214.2005.00377.X
https://doi.org/10.1146/ANNUREV.PSYCH.60.110707.163600
https://doi.org/10.1146/ANNUREV.PSYCH.60.110707.163600
https://doi.org/10.1016/J.RSER.2021.111013
https://doi.org/10.1016/J.RSER.2019.109489
https://doi.org/10.1016/J.RSER.2019.109489
https://doi.org/10.1037/A0029393
https://doi.org/10.1016/j.paid.2020.110599
https://doi.org/10.1016/J.JTBI.2008.09.015
https://doi.org/10.1016/J.JTBI.2008.09.015
https://doi.org/10.1111/J.1539-6924.2011.01695.X
https://doi.org/10.1016/j.jenvp.2010.08.002
https://doi.org/10.1093/forestscience/49.6.830
https://doi.org/10.1093/forestscience/49.6.830
https://doi.org/10.1093/POQ/NFM009
https://doi.org/10.1016/j.erss.2020.101646
https://doi.org/10.1016/j.erss.2020.101646
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Electricity_price_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Electricity_price_statistics
http://refhub.elsevier.com/S1364-0321(22)00327-6/sref62
http://refhub.elsevier.com/S1364-0321(22)00327-6/sref62
http://refhub.elsevier.com/S1364-0321(22)00327-6/sref63
http://refhub.elsevier.com/S1364-0321(22)00327-6/sref63
http://refhub.elsevier.com/S1364-0321(22)00327-6/sref63
https://doi.org/10.1073/pnas.2107346118
https://doi.org/10.1002/EJSP.2420150303
https://doi.org/10.2307/1914185
http://refhub.elsevier.com/S1364-0321(22)00327-6/sref67
http://refhub.elsevier.com/S1364-0321(22)00327-6/sref67
https://doi.org/10.1038/s41562-021-01143-3
https://doi.org/10.1038/s41562-021-01143-3
https://doi.org/10.1007/978-1-4939-0867-7_7
https://doi.org/10.1016/J.APENERGY.2015.01.002
https://doi.org/10.1016/J.APENERGY.2015.01.002
https://doi.org/10.1016/J.ERSS.2015.10.004
https://doi.org/10.1016/J.ERSS.2015.10.004
https://doi.org/10.1016/j.clrc.2021.100013
https://doi.org/10.1007/S41134-020-00124-2/TABLES/1
https://doi.org/10.1007/S41134-020-00124-2/TABLES/1
https://doi.org/10.1186/1741-7015-11-21/FIGURES/1
https://doi.org/10.1186/1741-7015-11-21/FIGURES/1
https://doi.org/10.5334/bc.67
https://doi.org/10.5334/bc.67

	Pricing decisions in peer-to-peer and prosumer-centred electricity markets: Experimental analysis in Germany and the United ...
	1 Introduction
	1.1 Willingness to share energy in prosumer-centred models
	1.2 Determinants of trading decisions in prosumer-centred models

	2 Material and methods
	2.1 Sample
	2.2 Demographics and psychological measurements
	2.3 P2P scenario introduction
	2.4 P2P trading tasks
	2.5 P2P evaluation and implementation

	3 Data analysis
	4 Results
	4.1 Differences in energy trading price preferences depending on P2P actor (Research Question 1)
	4.2 Differences in energy trading price preferences depending on visibility and nation (Research Questions 2–3)
	4.3 Influence of psychological variables on set trading prices (Research Question 4)
	4.3.1 Individual trait differences
	4.3.2 Individual differences in actor-specific trust


	5 Discussion
	5.1 Limitations
	5.2 Generalisability
	5.3 Interpretation
	5.4 Implications for policy and future research

	6 Conclusions
	Author contributions
	Data availability statement
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	References


