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ABSTRACT
Existing research has active contributions to the P2P

trading framework development, such as cost minimisation
for distributed power generation, local supply and demand
balancing, prosumer engagement, pricing model develop‐
ment, and trading security, etc. These technical develop‐
ments actively contribute to the P2P energy trading infras‐
tructure development. In order to enhance themarket pen‐
etration of the P2P energy trading concept, we need suit‐
able business models for different energy markets across
the globe based on the available technical infrastructures
for the P2P energy trading. For this purpose, this study of‐
fers a novel overview of the P2P energy trading from the
existing literature based on a business model canvas strat‐
egy. With the support of the business model canvas, we
analyse the existing P2P energy trading literature in terms
of nine business model development elements, namely
customer segments, customer relationships, key partners,
value proposition, channels, key resources, key activities,
cost structure, and revenue streams. Our study contributes
to the P2P energy business model development, which also
reveals new research areas for the P2P energy trading.
Keywords: energy management, P2P energy trading, peer‐
to‐peer energy sharing, prosumers

1 INTRODUCTION
The ever‐increasing energy prices and the continuously

decreasing feed in tariffs of the power from distributed re‐
source generation call for a inevitable transition of the ex‐
isting energy market. One of the most popular evolutions
in the energy market is the peer to peer (P2P) energy trad‐
ing. The P2P energy trading is a part of the sharing econ‐
omy, which offers renewable energy prosumers an opportu‐
nity to trade their surplus power generated fromdistributed
energy resources freely to the neighbourhood. When look‐
ing into the business potentials of the P2P energy trading
framework, it exhibits following remarkable features: 1) it
satisfies a new set of needs that customers previously do
not perceive because there was no similar offering; 2) it im‐
proves product or service performance in terms of power
supply and delivery; 3) it supplies energy at a lower price;
4) it helps customer reduce costs to creat value; 5) it re‐

duces risks of power outage; 6) it enhances local accessibil‐
ity; and 7) it provides a more convenient way of energy sup‐
ply and trading. Due to these advangeous characteristics of
the P2P energy trading, it is widely believed that the P2P en‐
ergy trading framework would become the next‐generation
energy trading solutions in the future energy market, which
is able to bringmultilateral benefits to various potential par‐
ticipants in the P2P energy trading network, such as pub‐
lic entities, independent power producers, energy service
companies in the private sector, and electricity retailers.

The concept of the P2P energy trading has received con‐
siderable research attention in recent years. A state of the
art analysis for P2P energy trading has commented in [1]
that the key aspects of the P2P energy trading focus on the
market design, trading platform development, physical and
communication infrastructures, social science perspectives,
and policy development aspects. Another overview of the
P2P energy trading in electricity networks has provided in‐
sightful overview about the P2P energy trading in terms of
the network elements, market structure, and technical ap‐
proaches [2]. The study [2] also recommends a number of
future research directions for P2P energy trading, namely
network charge identification, ancillary sevice to the grid,
etc.

The existing literature review studies well summarised
the technical infrastructure developments for the P2P en‐
ergy trading. In order to enhance the market penetration
of the P2P energy trading framework, this study provides a
novel overviewon the P2P energy trading from the P2P busi‐
ness model development point of view. Our study is unique
in following aspects. Firstly, this study applies the “business
model canvas” framework [3] to support the P2P energy
trading business model innovation. Secondly, this study
looks into the values chain of the P2Pbusiness, namely value
proposition, value creation and delivery, and value capture.
Along with the value chain, we further analyse the nine es‐
sential generic business model development elements such
as customer segments, customer relationships, key part‐
ners, value proposition, channels, key resources, key activi‐
ties, cost structure, and revenue streams. Based on our re‐
view study, we reveal several potential research areas for
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the P2P energy trading business model developments.

2 THE BUSINESS MODEL CANVAS
Thebusinessmodel canvas originated from [3] proposes

nine business model elements as shown in Figure 1. This
study plans to discuss the applicability of the businessmodel
canval approach for the P2P energy trading, and categorises
the existing literature on P2P energy trading in these nine
business model elements.
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Fig. 1. Business model canvas [3].

3 P2P ENERGY TRADING VALUE PROPOSITION
3.1 Customer segments and customer relationships

The customer segments refer to the different groups
of people or organizations to be served. As it is still un‐
clear who are going to be the P2P energy trading ser‐
vice providers, we extend our discussion on the customer
segments to both potential P2P energy trading service
providers and receivers. A typical P2P energy trading frame‐
work is illustrated in Figure 2.
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Fig. 2. An illustration of the P2P energy trading.

The key participants and their roles and responsibilities
for the P2P energy trading are mentioned in the literature.
For instance, the study [4] proposes a P2P energy trading
framework that includes a market operator and treats the
utility grid as a prosumer. Other research work has offered
some initial discussions about the features of the P2P en‐
ergy trading participants. For instance, the study [5] has
segmented the prosumers into “green prosumer”, “philan‐
thropic prosumer”, and a “low‐income household”, which

also comments that prosumers may have different prefer‐
ences such as to obtain the best financial return, or to ob‐
tain energy from lcoal sources or particular generation tech‐
nologies; or to trade energy with particular subscribers such
as friends, relatives, low income residents, and community
organisations. The study [6] discusses the objectives of the
consumers and prosumers in terms of energy trading, fair‐
ness in trading, privacy and security of data, higher incen‐
tive, and freedom of selection of energy suppliers/buyers.
Discussions on the objectives and preferences of the pro‐
sumers and consumers in the P2P energy trading network
will facilitate the customer segments. However, further
studies are still expected on the customer segments in terms
of 1) minimum power generation capacity requirements for
a prosumer; and 2) whether a licence or a legal registration
is required for a prosumer prior to performing the P2P en‐
ergy trading, etc.

The customer relationships refer to the types of re‐
lationships between the service/product provider to each
customer segments. Existing research contributions to the
customer relationships mainly lie in two major categories,
namely the relationships among the prosumers and the
relationships between P2P energy trading and the exist‐
ing markets. Game relationships have been discussed in
[7], a non‐cooperative game model and Stackelberg game
model are emplyed to separately analyze gaming relatioship
among sellers, and between sellers and buyers. Future re‐
search about the customer relationships in the P2P enegy
trading network can be carried out in the following areas: 1)
the relationships between different customer segments; 2)
The relationship between the multiple participants such as
the community energy service company, the licenced sup‐
plier, and the national grid, etc.

3.2 Product and service
The value proposition refers to the products and ser‐

vices that create value for a specific customer segment. In
the P2P energy trading network, the service providers can
trade energy products in various forms such as electricity,
gas, or heat, etc. In [1], it offers an interesting summary of
existing electricity products such as time of use (ToU) elec‐
tricity, real‐time pricing electricity, etc., recent proposed en‐
ergy for P2P energy trading such as green energy, subsidized
energy, Eucidean distance based electricty, etc., and com‐
ments that future electricty producted shall ensure power
quality and supply reliability. The energy product is the core
of P2P energy trading. Supporting research areas can be
conducted in following areas: 1) Technical requirements on
the prosumers shall be made available to ensure they can
offer high quality energy product reliably; 2) flexible energy
storage and power delivery solutions to be adopted to en‐
hance the service delivery of energy product in the P2P net‐
work; and 3) standardisation of energy product versus price
when multiple energy products are offered in the same P2P
energy trading network.

In the P2P energy trading network, the following ser‐
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vices are believed to create value to the customers. Firstly,
the digital transaction of energy and its related payment
may incur cybersecurity issues. Several existing P2P energy
trading studies have concerned about the user privacy and
security such as identification, location, etc. when using
technology. The study [8] has summarised a series of po‐
tential privacy and security risk mitigation approaches by
using consorium blockchains, bitcoin, applying an effficient
and privacy preserving matching, or enabling an authen‐
tification process before the energy trading. In [9], it dis‐
cusses the prosumers’ private information such as prefer‐
ences, their targeting demand and self generation capacity
as such information may influence the trading price should
game theoretical approaches are applied to determine the
internal trading prices. Further research contribution can
be made in several aspects: 1) to use minimum user infor‐
mation for the implementation of the P2P energy trading;
2) to preserve and protect user’s private information during
the transaction; and 3) to protect the robustness of the P2P
energy trading system under cyber‐physical attacks.

The second type of service for P2P energy trading is the
trading performance evaluation servcies. In [10], perfor‐
mance evaluation is conducted based on both economic in‐
dices, namely the cost savings, increased income, and over‐
all benefits, and technical indices such as energy balance
and power flatness. In [11], the assessment matrices are
self consumption, self sufficiency, cost of community en‐
ergy, energy bills of individual customers, and participation
willingness indices.

The third type of service for P2P energy trading is the
optimal power flolw management under various internal
price mechanisms and bidding strategies. This area actu‐
ally attracts massive research activities. For instance, the
study [12] considered a unified optimal battery sizing and
power flowmanagement in the P2P energy trading network.
Due to additional energy geneartion units, energy storage
units, and new developments on the internal pricing model,
it is expected that the power flow management related re‐
search will continuously be advanced.

4 P2P ENERGY TRADINGVALUE CREATIONANDDELIVERY
4.1 Key partnerships, resources, and activities

The key resources refer to themost important assets re‐
quired to make a business model work. The key resources
can be classified into physical, financial, intellectual, or hu‐
man resources. The key activities describe the most im‐
portant things a company must do to operate its business
model. The key activities can be categorised as production,
addressing customer needs, and design and build the P2P
energy trading network. The key activities bridge the busi‐
ness model elements of the value proposition and channels
for service delivery. Readers can refer to the Section 3.2
and Section 4.2 for details. The key partnerships are the
network of suppliers and partners that make the business
model work. For the P2P energy trading, the key partner‐
ship can be illustrated by Figure 2. The basic form of parner‐

ship is designed to optimize the allocation of resources and
activities. Relevant P2P energy trading participants can ei‐
ther form strategic alliances as non‐competitors or competi‐
tors.

4.2 Channels
The channels refer to the way that a product or a piece

of service can be delivered to the customer. For P2P energy
trading, the potential business channel development can be
focused on the following areas, namely raise awareness of
the value proposition in terms of product and service, trad‐
ing, service delivery and post‐purchase customer support.
In this section, our review will focus on trading and service
delivery.

The P2P energy trading and service delivery refers to
the technical solutions for local energy trading by wireless
power transfer, existing power delivery network, or battery
energy storage systems. In [8], the authors considered P2P
energy sharing in four different types of mobile network ap‐
plications, which provides a summary of the energy sharing
technologies such as wireless power transfer. In [13], the
impact of the P2P energy trading on the power losses in grid‐
tied networks has been investigated, in which the network
loss due to P2P energy trading was traced.

The P2P energy trading and service delivery requires
technical support of the P2P energy trading network, phys‐
ical and IT infrastructures. Many existing studies have pro‐
posed various P2P energy trading platforms. The study [10]
proposes a P2P energy trading framework for the energy
sharing coordinator and prosumers, which also shares a P2P
market internal trading process. Ref. [9] presents a radial
network, in which the prosumers can trade energy with
neighbours inside their local community. The study [14] has
discussed three types of P2P energy network, namelymicro‐
grid tomicrogrid energy trading, intra‐microgrid P2P energy
trading, and peer to microgrid energy trading.

5 P2P ENERGY TRADING VALUE CAPATURE
The value capture for P2P energy trading consists of two

business model elements, i.e., the cost structure and rev‐
enue streams.

5.1 Revenue streams
Revenue streams represent the profit generates from

each customer segment. The revenue streams can be re‐
alised by one time payment and/or recurring revenue from
offering ongoing P2P energy trading services. Existing stud‐
ies have not paid sufficient attention to discuss the renenue
streams in the P2P energy trading network. The authors
are anticipating that the energy might become a tradable
product like the mobile data and airtime, where customers
can have flexible option to join or quit a specific P2P energy
trading network, and also select themost cost‐effective way
for their “energy bundle” either by once off transaction or a
monthly subscription fee.
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5.2 Cost structure
The cost structure describes all cost incurred from the

key resources, key activities, and key parnerships of a busi‐
ness. The cost structure includes both the fixed cost and
variable cost. The internal trading pricing mechnisms is one
of the most active research topics for the P2P energy trad‐
ing. In the literature, several price mechanisms have been
proposed such as the double auction principles [6, 15], the
supply and demand ratio approach, the mid market rate,
etc. The double auction priciples are widely adopted to de‐
sign the internal price models. The study [16] considers the
discriminatory and uniform k double auction, and impacts
of different bidding strategies on the economic effciencies
of the P2P transactive energy market are also studied. A
number of studies has applied the supply and demand ra‐
tio to decide the internal trading price [4, 17, 18]. Addition‐
ally, there are also other P2P internal energy trading price
models in the literature. For instance, a willingness‐to‐pay
approach is developed to decide the internal trading prices
in [4]. The studies [19] formulate the electrcity cost as a
quadratic function of the power set‐point.

6 CONCLUSIONS
This study provides an overview of the existing P2P

energy trading research development from the “business
model canvas” perspective. The business model canvas ap‐
proach well facilitates the future development of the P2P
energy trading businessmodel. We identified that consider‐
able research potentials to develop the customer segments,
prioritise the customer relationships, expand the existing
products and services, enhance the product and service de‐
livery channels, and improve the business revenue streams
by calibrating the cost structures of various P2P energy trad‐
ing related products and services.
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