
HAL Id: hal-04575008
https://hal.science/hal-04575008v1

Submitted on 14 May 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Cost Allocation in Energy Communities
Laura Wangen, Cédric Clastres

To cite this version:
Laura Wangen, Cédric Clastres. Cost Allocation in Energy Communities. IAEE Energy Forum, 2024,
33 (116), pp.23-26. �hal-04575008�

https://hal.science/hal-04575008v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


IAEE Energy Forum  /  First Quarter 2024

This work is licensed under a Creative Commons Attribution 4.0 International License.  p.23

Cost Allocation in Energy Communities
BY LAURA WANGEN AND CÉDRIC CLASTRES

Abstract

Cost allocation is a crucial element in Energy Communi-
ties due to shared distributed energy resources between 
members. This review examines current and emerging 
methods before identifying challenges and future trends 
to ensure fair and stable sharing mechanisms among 
members while improving the overall feasibility of En-
ergy Communities.

1. Introduction 

Energy Communities play a pivotal role in the clean 
energy transition by promoting the local generation of 
renewable energy sources. Characterised by shared 
and often jointly-owned energy assets, Energy Com-
munities actively engage in energy-sharing activities, 
which include the distribution of their locally gener-
ated power among community members and external 
markets.1 Recent literature has focused on the devel-
opment of various strategies and rules for allocating 
the generated electricity within the community, leading 
to different bill reductions for its members.2 Thus, a 
direct implication of these energy-sharing practices 
between community members is the allocation of 
emerging costs and benefits. Although the allocation of 
costs between members needs to be clarified in every 
Energy Community, there are no clear legal regulations 
and only little research on this subject. Therefore, the 
economic question of how costs can be shared among 
community members reveals unsolved allocation 
issues, arousing interest in both academic and practical 
fields.3

2. Cost Allocation and its Importance for Energy 
Communities

Cost allocation methods determine how costs associ-
ated with the generation, distribution and consumption 
of energy within the community are assigned to com-
munity members. This is a fundamental aspect of the 
viability of Energy Communities, as it affects their short 
and long-term success. The costs of electricity supply as 
well as the costs of shared infrastructure, such as stor-
age facilities and grid maintenance, should be shared 
among the involved participants in a way that reflects 
their contributions. In other words, the costs should be 
paid by those who cause them, i.e., those who con-
sume energy and their energy-related services in the 
community system.4

As self-sufficiency is not economically viable due to 
the high costs of distributed energy resources, partic-
ularly storage systems, the community must import 
additional electricity from the grid at retail prices. The 
payments of the community to remunerate either the 
grid for the energy imports or the prosumers (users 
who both generate and consume electricity in the 

energy system) for energy 
exchanges are essential for 
the long-term feasibility of 
an Energy Community. The 
question that arises is how 
each member must contribute 
to these payments. Since there 
is only one electricity bill for 
the entire community, which calculates the difference 
between the costs for imported energy and the costs of 
exported energy via the smart meter, the bill is shared 
between the members of the community according to 
the established methods.

However, if the Energy Community produces energy 
surplus, members can be remunerated for their energy 
exports to the grid through feed-in tariffs or agreed-
upon wholesale prices. In some cases, the compensa-
tion for the sale of the energy production can be nego-
tiated or even be completely eliminated.1 The resulting 
profits should be distributed among the members 
by offering them either a reduced energy price or a 
reduced membership fee. This should be large enough 
to finance the capital costs of the community, espe-
cially if it does not have access to capital markets. Over 
time, the membership fee could even become negative, 
allowing the community to redistribute its profits to 
members in the form of dividends.5 However, if there 
are no differentiated prices for the distinct contribu-
tions of the members, this will quickly lead to unfair 
results.6 Hence, there is also a related but different task 
for the Energy Community, namely the distribution of 
the generated benefits among the members, which will 
not be elaborated further in this context.

The members of the Energy Community are active 
actors in an energy system who ideally participate in 
the planning, development and management of the 
community energy system, either directly or via a 
community manager who coordinates the communi-
ty’s trades. If this intermediary entity does not allocate 
costs to the members, there is ideally a community 
committee that develops a customised cost allocation 
model. To define a cost allocation method, the costs 
of energy exchanges within the community and with 
the grid must be considered and formulated. Subse-
quently, the community members must decide on a 
cost allocation method before the annualised costs can 
be distributed among the different participants.4

The chosen cost allocation method is therefore a 
central component in the design of the tariff structure 
and provides information on cost incurrence within the 
community. In order to design efficient tariffs, which 
should include non-discriminating, transparent and 
cost-reflective prices, suitable cost allocation methods 
need to be defined.7 Firstly, the tariffs must recon-
cile the supply price of the energy producer with the 
demand price of the end-consumers. Secondly, it is 
imperative to take into account fundamental objectives 
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and principles, in particular with regard to the cost 
recovery of the community’s investments. In addi-
tion, these tariffs must ensure that the community’s 
activities create economic value, so that the costs of 
generating and selling energy is lower than the costs of 
supplying energy from the grid or opting for individual 
self-consumption.8

Before proceeding with the allocation design, the 
amount of costs and benefits to be allocated should 
be determined. The variable expenses associated with 
electricity imports and exports are shared between the 
community members based on their net loads at each 
time step. These net loads are measured in the begin-
ning of the following day using smart meters installed 
at the end-consumers locations.9 During this process, 
it is important to provide information transparency to 
the members by explaining the pricing and allocation 
methods to them in a simplified and comprehensive 
manner, ideally involving them in the decision-making 
process.6

3. Cost Allocation Methods 

To implement a cost-sharing model into practice, it 
is essential to establish rules for the cost allocation. 
These rules determine how costs are shared among 
the community members. Recent scientific contribu-
tions have analysed diverse cost-sharing mechanisms 
that have been discussed in the framework of local 
energy markets and distribution models. Within cost 
allocation models, many studies deal with the assess-
ment of fairness principles, especially in scenarios with 
a community manager. To this end, various contribu-
tions use game theoretical methods to model fair cost 
allocations within Energy Communities. These models 
often include a cooperative setting and are based on 
solution concepts from coalitional game theory. Their 
fundamental concept focuses on the distribution of 
payoffs from the community coalition rather than on 
the factors that define how agents achieve those pay-
offs.6

The most frequently analysed cost allocation meth-
ods are described below:
• �The�Equal-Split�scheme allocates the costs equally 

among all users, so that the total costs of the com-
munity are divided by the number of participating 
members.10

• �The�Bill-Sharing�scheme shares costs of the 
community electricity bill between the members 
according to their individual total energy imports 
and exports, with each member paying the same 
unit price for their purchased energy and receiving 
a payment at a different unit price for their sup-
plied energy.11 

• �The�Mid-Market-Rate�scheme sets exchange 
prices between members based on the average 
of electricity purchase and sale prices and adjusts 
them over time if the total energy generation does 
not match the total demand of the community. 
This encourages the adoption of flexible demand 
and energy assets that adapt to local generation 

patterns, leading to costs reductions compared to 
the conventional scenario.10

• �The�Shapley�Value calculates the average mar-
ginal contribution of each member by considering 
all possible combinations of cooperation between 
the members in the community.12

Cost allocation methods vary according to their time 
horizons (daily, monthly or yearly) and their imple-
mented distribution schemes, which may adopt more 
simple or complex computing systems. The Equal-Split 
scheme, for instance, is easy to compute but does not 
adequately guarentee fairness and stability within a 
community, as it does not consider individual contribu-
tions to the total costs of the community. On the con-
trary, the Shapley Value, which is known for its ability 
to include fairness in the results, is difficult to compute, 
especially for large Energy Communities.

To evaluate these cost-sharing mechanisms, the 
energy savings achieved by each community member 
must be compared with the benefits they would have 
yield individually outside of the Energy Community. 
The cost allocation method is evaluated as non-prefer-
able if the sum of prosumers who are better off in the 
community is smaller than the sum of prosumers who 
are worse off. In that case, costs are reallocated such 
that all of them are at least equally off, as they would 
be without the community.8 Additionally, the cost 
allocation is considered budget-balanced if each user 
contributes in a way that the total payment by all users 
corresponds to the costs incurred by the community. 

The assessment of these methods remains very 
difficult and finding the right scheme for local energy 
trades inside Energy Communities is a complex task, 
accompanied by several challenges, especially in cases 
where multiple stakeholders are involved. Conse-
quently, a thorough analysis of cost allocation methods 
is required and should be carefully evaluated on the 
basis of the principles for a sustainable energy distribu-
tion.

4. Challenges of Cost Allocation 

Implementing cost allocation methods in local energy 
markets encounters significant obstacles that are dis-
tinct from those faced in larger energy systems.4 Unlike 
traditional energy models, Energy Communities require 
tailored allocation strategies to take into account the 
dynamics and the structure of the participants.6 To this 
point, there is no general framework available on cost 
allocation methods between Energy Community mem-
bers. Among the emerging cost-sharing models, there 
exists no uniform acceptable consensus on how to 
allocate costs and benefits within Energy Communities. 
Additionally, there exists no one-fits-all cost allocation 
method, since the different schemes focus on different 
aspects of the energy demand profile. 

The success of an Energy Community depends 
largely on its business model and its flexibility to adapt 
to evolving circumstances.11 The Energy Community’s 
environment is strongly influenced by diverse factors, 
including local regulations, governance structures and 
stakeholder preferences. Given the broad spectrum 
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of contexts, objectives and energy needs — especially 
considering their inclusion of diverse members from 
the residential, commercial, or industrial sector — the 
composition of an Energy Community will significantly 
influence the allocation of costs between members. 
It is therefore crucial to present a variety of allocation 
schemes to effectively manage cost-sharing practices 
within Energy Communities.

Moreover, it is important to respect the rules of 
energy allocation to design cost and benefit distribu-
tion models, as the energy surplus allocation deter-
mines the benefits that each consumer derives from 
participating in the community in the long-term.13 This 
includes the challenge of incentivising members to 
not leave the community by adapting prices and the 
existing cost allocation model for long-term plans. In 
addition, the amount of energy cost savings that an 
Energy Community can achieve depends on several 
factors. These include retail energy costs, applicable 
charges, taxes and levies, along with national regu-
lations and economic incentives for energy-sharing 
pratices. Finally, the different types of practices, along 
with installed energy capacities play a crucial role in 
determining transaction and operational costs, which 
are pivotal for the community’s profitability.1

Therefore, it is important to introduce a cost allo-
cation method that is compatible with the economic 
objectives aimed at optimising trade within a collective 
economy.14 
• �First, the allocation needs to be cost-efficient in 

terms of the overall energy bills and benefits for 
members in contrast to trading exclusively with the 
grid. In this manner, an effective allocation method 
should be dynamic to incentivise consumers to 
shift their consumption to off-peak hours and 
reduce overall peak demand.6 

• �Another ultimate goal that affects the success of 
the cost allocation is its social�acceptability. Cost 
allocation practices are socially accepted if it is 
perceived as fair in its final design, ensuring that 
members who are not involved in the costs do not 
unfairly harvest the resulting benefits. In addition, 
its process should be conducted in a fair, trans-
parent and consistent manner, enabling broad 
citizen participation while empowering vulnerable 
groups.15 Furthermore, fair and just prices should 
be maintained to discourage and prevent free-rider 
behaviours inside the community. Since fairness 
is a crucial element for prosumers to engage in 
aggregation schemes, its level is a highly discussed 
topic in terms of cost allocation methods.16

• �Lastly, a sustainable�scale constitutes a vital 
condition for well-functioning trades and highly 
impacts the social acceptance and thus the success 
of the implemented allocation method. Cost allo-
cation methods are highly dependent on the size 
of the community, which should be adjusted to its 
members and capacities so that there is no energy 
over- or underproduction. Otherwise, this can lead 
to unstable communities, which is an important 
issue in scenarios where agents can act as self-suf-

ficient prosumers.17 If allocation rules do not 
integrate the individual’s contribution to the value 
of the community, members might opt out, leaving 
the remaining agents with increased charges due 
to a redistribution among fewer users (also known 
under the snowball effect).18 To mitigate such risks, 
it is imperative to assess the characteristics of the 
participants in advance.

However, there is an important trade-off between 
these three economic goals. Allocation methods that 
guarantee both fair outcomes (such as the Shapley 
value) and are robust to strategic behaviours are 
computationally complex and thus not easy to scale for 
larger communities. It is therefore crucial to evaluate 
the fairness and stability of a cost-efficient allocation 
design before implementing it in Energy Communities.

To find a balance between fairness and compu-
tational complexity, innovative schemes have been 
developed. For example, with the virtual net-billing 
method, each member’s electricity bill is determined 
by their individual electricity imports from the grid and 
is reduced by costs savings achieved through virtually 
self-consuming a portion of the shared electricity. With 
this rule-based scheme, computation time savings 
are significantly improved, especially for large com-
munities.19 Also, a voting system, which considers the 
reputation of agents in the system, can optimise the 
computational complexity by ensuring fairness prin-
ciples.20 Another method consists in allocating costs 
based on the marginal contribution of each prosumer 
and with respect to the larger group.6 This provides 
both a fair distribution and computation traceability, 
since it has an improved scalability as the number of 
members inside the Energy Community increases. Due 
to the complexity of the members’ coalitions, the na-
tional context and the aim of Energy Communities, it is 
preferable to design different allocation methods that 
should be consistent with the goals, values and local 
context of the Energy Community.

5. Conclusion and Perspectives 

Cost allocation is an important aspect of the manage-
ment of an Energy Community, especially considering 
the shared resources and infrastructures that are in-
volved. However, the choice of allocation rules remains 
challenging, as the adaptability of allocation schemes 
largely depends on the characteristics and circum-
stances of the community. Implementing effective cost 
allocation schemes not only contributes to the long-
term sustainability of Energy Communities, but also 
fosters broad societal acceptance, thereby facilitating a 
smooth transition to sustainable energy practices.

Hence, efficient cost-sharing procedures should be 
designed in a way that they maintain stability within 
the community and fair conditions for the members. 
In addition, the cost allocation must be tailored to the 
participants’ characteristics as well as to the size of 
the community, while being framed by simplified legal 
requirements. Moreover, strategic considerations and 
technological advancements are crucial aspects that 
should be carefully considered. Emerging future trends 
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include dynamic pricing models, blockchain technol-
ogies facilitating transparent and decentralised ac-
counting processes as well as advanced algorithms to 
take into account peak in energy demands as well as 
member’s resource contributions.

Overall, more clarity is needed on the allocation and 
distribution of costs and benefits among members. 
This includes a deeper understanding of how the 
performance of cost-sharing methods can be most 
meaningfully assessed. Finally, cost allocation schemes 
should define incentives that foster efficient energy 
usage and incorporate different options for distributed 
energy systems to achieve the most sustainable out-
comes for Energy Communities.
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