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Abstract. This paper tackles today’s unprecedented challenges of enabling and
stimulating multiple energy stakeholders to have a more active participation in
the smart grid electricity market. The research extends the existing four arche-
types of orchestrator-driven business models for the electricity market and
proposes a fifth type of electricity market, the Blockchain Marketplace. The key
novelty of the paper is to expand the electricity market architecture and design
from centralization and pseudo-decentralization to full decentralization, enabled
by the blockchain. The study not only broadens the smart grid and electricity
market literature but also contributes to the theoretical development of the
business model and organization study domains with a systemic approach.

Keywords: Electricity market � Blockchain � Business model
Smart grid

1 Introduction

The energy industry used to have a simple business model. Fully integrated electric
companies used to be the center of the industry, building transmission and distribution
networks for the constantly growing demand. Energy utilities decided when and where
to invest and build generation capacities; they decided how to maintain the system in
balance, acting as a centralized controlling entity.

However, the world is changing and electric systems have been undergoing sig-
nificant changes [1]. The current electrification state of the world is at 85.3% [2]. The
growing energy demand and dependence on fossil fuel has become a global issue [3].
Simultaneously, the integration of large volumes of distributed energy resources
(DERs) has posed unprecedented challenges to maintaining the balance of generation
and demand as well as planning and operations of concurrent electric infrastructure [4].

It is urged by [5] that a global technological revolution is changing the power
balance between consumers and centralized utilities. The increasing growth in DER is
moving the power balance from integrated utilities to the demand side, where con-
sumers have control over a more sustainable, more local, and more resilient energy
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system. Numerous studies address the need to move this revolution into the mainstream
and create a new model or design for the energy market that puts consumers in charge
of a co-created energy future [6, 7].

The European Union (EU) just announced the ambitious “Clean Energy for All
Europeans” package [8], demanding “an increase in the energy efficiency target from
27% to 30%, a cut in emissions by 40%, and a goal of 27% renewables in final
consumption, all by 2030”. Thus, a key question is how to enable energy stakeholders
(e.g., consumers, prosumers, DERs, utilities) to have more active participation in the
energy market, facilitating the evolution of energy system to save the planet while
creating more value for the market participants.

The blockchain, developed first for the Bitcoin cryptocurrency [9], is a decentral-
ized transaction and data management technology and a distributed database solution
maintaining growing data records that are confirmed by the nodes participating in it
[10]. Industry-specific blockchain use cases are being identified in different fields, such
as finance [5], telecommunication and spectrum sharing [11], and the Internet of Things
(IoT) [12]. The research of [13] focuses on the blockchain’s application in energy,
identifying use cases like solar trading in the US, energy exchange in Austria, and the
billing process for autonomous electric vehicle charging stations in Germany.

This paper aims at contributing to the research on new electricity market design and
business models as follows: (1) the paper studies the most recent theoretical devel-
opment of the business model, resource configuration, and organization design litera-
ture for the systemic design of the electricity market in the digital age; (2) the research
elevates the extant four archetypes of resource configurations (orchestrator-driven,
from centralization to pseudo-decentralization) to a systemic logic (system-driven, full
decentralization) that was not there in the previous literature; (3) from the business
model perspective, the study proposes a fully decentralized electricity market design
enabled by the blockchain or the so-called “Blockchain Marketplace” as opposed to the
centralized and pseudo-decentralized electricity market design in the existing literature.

The paper is composed as follows: In Sect. 2, the paper provides a characterization
of the four established resource configuration business model archetypes. Section 3
provides a concise description of the blockchain technology. Section 4 describes the
research methodology and data collection. Section 5 constructs a blockchain-based
business model archetype for the future energy market by first discussing the identi-
fiable applications of the four archetypes in the energy market as the context and then
proposing the concept of a fifth electricity marketplace. Section 6 provides a con-
cluding discussion on implications and limitations and a recommendation for future
studies.

2 The Four Archetypes of the Business Model

Business model research has expanded during the last decades [14]. The business
model has been studied as a system/collection of interdependent components such as
resources and competence, internal and external organizational structures [15], cus-
tomer value proposition [16], and cost and revenue structure [17]. Only recently, a
converging conceptualization, incorporating three key processes for business models
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that connect them to the context, opportunity processes (exploration, exploitation) [18],
value processes (creation, capture) [19], and advantage processes [7], has emerged in
the scientific community.

Other business model discussion streams have focused on the discovery or design
of successful business models. The literature shows that viability (robust performance
[20]), sustainability (technical-, social- and environmental-oriented [21]), and scala-
bility (scalable deployment capability [22] and profitable growth [23]) are essential to
business model success as “a better way than the existing alternatives” [24].

In the pervasive digital age, the scope of resources that a company can utilize and
access has expanded. A holistic approach is required to enhance value creation and
capture from [25]’s “added-value” strategy to the latest business model discussions on
value centricity [26] and systemic value [7] for digital business models. Building on
these latest approaches and resource orchestration [27], this paper first opens up the
four archetypes of orchestrator-driven business models before diving into the fifth
archetype in Sect. 4:

• The first archetype—“company as an integrator”: The focal orchestrating firm
(O) transforms resources to create value for customers. This has been the pre-
dominant type of resource configuration for traditional companies like manufac-
turers, studied in the light of established theories [27].

• The second archetype—“company as a collaborator”: The orchestrating firm
(O) collaborates with partners who have complementary resources as a
value-creating resource configuration. This archetype is recognized in strategic
alliance [28] and ecosystem studies [29].

• The third archetype—“company as a transaction enabler”: This is associated
with the platform business model, meaning that broader and easier access to
resources allows the orchestrating firm (O) to build two or multi-sided markets to
match resources and needs.

• The last archetype—“company as a bridge”: This shows that the proliferation of
virtual resources (such as data) creates the opportunity for an orchestrating firm
(O) to bridge certain groups of market participants that have not been previously
connected, based on the data and benefiting from bridging unconnected needs, such
as Google’s advertising model [26].

3 Blockchain and Smart Contract

According to [30], the idea to collaboratively consume, share, and decentralize
resources or assets among different peers can be seen in various concepts such as the
Sharing Economy [31], Collaborative Consumption [32], and the Peer-to-Peer (P2P)
Economy [33]. Blockchain technology is identified as the enabler for such a fully
decentralized system [30].

Blockchain is a general-purpose decentralized transaction and data management
technology, developed first for the Bitcoin cryptocurrency [9], with the ability to track
transactions, settle trade deals, and enforce contracts across a wide range of digital
assets which in turn can represent currency, IP, data, contracts or physical assets [34].
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In practice, a blockchain is a distributed database solution maintaining a continuously
growing list of data records that are confirmed by the nodes participating in it. The data
is recorded in a public ledger, including information about every transaction completed.
A blockchain network is a peer-to-peer (P2P) network that does not require a
third-party organization in the middle. As no central server or intermediary is in place,
a consensus mechanism is needed for ensuring the coherency of data between the
nodes. There are several consensus mechanisms under discussion, e.g., [35, 36]. Fur-
thermore, in the blockchain, the utilization of cryptography enables authoritativeness
behind all interactions [37]. Information about every completed transaction is shared
and available to all nodes, which makes the system more transparent than centralized
solutions [38]. The extant literature claims that the blockchain is embodied in a
combination of existing technologies, including peer-to-peer networks, cryptographic
algorithms, distributed data storage, and decentralized consensus mechanisms [30].

Smart contracts (SC) operate as autonomous actors with self-executing scripts that
reside on the blockchain, enabling general-purpose computations occurring on the
chain to be fully predictable [37]. The SC concept was introduced in 1994 [39], defined
as a computerized transaction protocol that executes the terms of a contract. The SC
code and the cryptographically verifiable trace of the SC’s operations can be inspected
by all the network participants. SC enables the automation of complex multi-step
processes and proper, distributed, heavily automated workflows [37]. They have many
applications in different domains, enabling, e.g., decentralized applications like voting,
auctions, lottery, escrow systems, crowdfunding, and micropayments [40].

It is suggested by [41] that the blockchain technology is poised to improve the
smart grids that incorporate communication technology and sensors. This can range
from super grids that connect large-scale energy systems (e.g., storage) to microgrids
that are designed for connecting DERs. In fact, a number of blockchain energy ini-
tiatives are emerging globally, such as the Brooklyn Microgrid [42].

The antecedents of blockchain-enabled electricity trading and marketplace can be
found in both the conceptual and empirical realms. For instance, peer energy trading is
one of the highly promising areas for the Blockchain Marketplace [42]. Conceptually, a
case of decentralized sharing in photovoltaic (PV) generation is proposed by [41]. The
conceptual use case investigates the autonomous optimization and energy trading
among different systems (including heating, cooling, hot water storage, and energy
storage), which resembles a localized machine-to-machine electricity market.

The Brooklyn Microgrid is an empirical example where household residents trade
energy among themselves. This blockchain platform provides the technical infras-
tructure for the local electricity market. Prosumers and consumers can submit, buy, or
sell electricity orders to the market through the pre-defined market mechanism [42].

GrünStromJeton is another case studied in the European Commission’s report [43].
GrünStromJeton provides an index that indicates the relative production of energy from
alternative renewables during the next 36 h. The system monitors and records the
energy consumption of the customers and rewards consumers when they use renewable
energy sources. This is a trading mechanism between GrünStromJeton’s digital system
and the actual consumers.
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4 Research Methodology and Data Collection

This study adopts the action research methodology within techno-social innovation
research as part of a major EU energy innovation project on a P2P trading platform that
enables and supports a decentralized energy market design and the P2P energy
exchange of smart grids. According to [44], the action research methodology leads to
producing scientific knowledge that can serve the actions, which enables the formal-
ization and contextualization of models and tools, facilitating the production of new
knowledge and enabling organization change.

The research was conducted in two steps: First, the study embarks on a systematic
analysis of 50 innovative business cases with various types of business models in the
energy and smart grid industry. The data was collected from the European Commis-
sion’s BRIDGE initiative, uniting 31 major European smart grid and energy storage
projects. The collected data is in the form of business model examples, which are
contributed by international energy experts, energy companies, regulators, and research
organizations. The comprehensive collection of business model data enables a thor-
ough analysis of business model archetypes in the energy industry, avoiding common
selection bias [45].

The second step utilized the business model design framework used by [26] on
resource configurations for digital business. This study adopted a systemic and value
co-creation centric perspective that considered the needs (N), the resources (R), and the
created value (V-C) of all value co-creators in the energy industry. Such an approach is
grounded in the literature of resource orchestration [27] and business model design [20].

5 The Fifth Archetype of the BusinessModel for the Electricity
Market

In this section, the four archetypes of orchestrator-driven business models in the
electricity market are first presented as four prototypes (Fig. 1).

Prototype A: The Centralized Utility Model. This is the traditional utility business
model which assembles a “company as an integrator”. It has the simplest resource
configuration, where a traditional integrated utility (orchestrator) converts the genera-
tion fuel (e.g., coal, natural gas) as resources (RCU) to address the consumer’s elec-
tricity consumption as demand (N1). Consumers contribute to the business need utilities
(NCU) as revenue with financial resources (payment for an electricity bill) (R1). It is
argued by [6] that this prototype makes very little space for the growth of DERs and
local demand services and gives poor support for energy efficiency.

Prototype B: The Disintegrated Retailer Model. A disintegrated retailer model is
defined by [6] as an organization that does not own generation assets (such as power
plants), instead partnering with one or more generators and using its own brand. It is a
common business model for electricity retailers in liberalized markets. As a Proto-
type B utility, the orchestrating retailer company collaborates with a partner with
generation assets (V-C2) to supply and service the needs of consumers (N1). The
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resources to meet the consumption (RDR and R2) are not solely from the disintegrated
retailer but are contributed by its partners. Thus, the role of a Prototype B company is
not a resource transformer as in Prototype A, but a collaborator who engages another
“complementor” (V-C2) [29] to create value for energy consumers (V-C1).

Prototype C: The Platform Model. The platform research was pioneered by [46].
Cambridge researchers [47] initiated the discussion of the platform business model in
the energy market. A platform operator brings together groups of users and providers of
products and services, mediating their interaction and matching needs. A key feature of
the platform market is the existence of the network effect: the value of the platform
changes with respect to the participation rates on the same side and the cross side [47].
In the energy market, the platform operator (orchestrator) contributes resources (RP) to
enable interactions and matchmaking between two groups of value co-creators (such as
consumer and prosumer) whose needs (N1 and N2) can be matched by each other’s
resources (R2 and R1). Thus, the platform operator facilitates energy trading between
consumers and prosumers as well as among several prosumer groups.

Prototype D: The Balancing Service Provider Model. Balancing market is defined
by [48] as the institutional arrangement that establishes market-based balance man-
agement in an unbundled electricity market. The business model for the balancing
service operator can be a virtual power plant (VPP) [44] or a local balancing unit [6].
A balancing service provider adopts a Prototype D business model, using its resources
(RBSP) such as a digital solution to provide energy efficiency services for the needs of
consumers (N1). As an orchestrating entity, the balancing service provider utilizes
consumption data and patterns collected from the consumer (R1) to address the needs of
another group (N2), such as the distribution network operators (DSOs). Thus, the
balancing service provider enables DSOs to leverage the consumption data and
behaviors controlled by the consumers to balance the electricity network.

Fig. 1. The four archetypes/prototypes of business models in the energy market.
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5.1 The Fifth Type of Electricity Market, the Blockchain Marketplace

In a blockchain-enabled market, the blockchain operates as a chronological, immutable,
and trusted data storage. The smart contracts generated by the blockchain can automate
offer testing and modification based on the parameters tuned in the feedback loop.

Based on the above discussion, Fig. 2 shows the simplest form of the
blockchain-enabled marketplace without the need of an orchestrator. The existence of
the blockchain and smart contract allows any participant in the energy market, such as
participant 1, to match its N1 with the R2 of participant 2 (such as the case of energy
and flexibility trading), while the R1 (e.g., the financial payment) is directed to N2

without an orchestrator standing between the direct value co-creation and co-capture. In
contrast, with the orchestrator-driven models (Fig. 3), a portion of the value flows out
of the direct value co-creation and is captured by the orchestrator. Theoretically, in the
Blockchain Marketplace, there is no value flowing out of the direct value co-creation
and market participants are better off with more value accrued and shared.

According to [49], transaction costs are fundamentally interrelated with distrust. As
a micro process of the business model [26], trust as one of the key characteristics of the
blockchain facilitates the resource crowdsourcing process by providing lower trans-
action costs. The costs of verification and networking can be radically reduced through
the blockchain [34], while the parts of the transaction that concern negotiating,
establishing, and enforcing the transaction may be automated as smart contracts
operating on behalf of value co-creators, making and accepting tenders, matching needs
and resources. Instead of a centralized orchestrator, the Blockchain Marketplace can
automate large amounts of decentralized transactions, reducing transaction costs,
increasing direct value co-creation flows, and improving efficiency and scalability with
no need for a third-party intermediary, as shown in Fig. 3.

Based on a trusted data set provided by the blockchain, prospecting and sorting
algorithms can be used for further tuning the business processes in a Blockchain
Marketplace for the energy industry. To mitigate general privacy risk of the blockchain

Fig. 2. The simplest form of a blockchain-enabled marketplace.
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technology related to gathering extensive data sets, new secure privacy-preserving
encryption methods are being developed, such as [50, 51].

As part of the process, the blockchain can also facilitate the novel grafting of
resource combinations and configurations, streamlining and fine-tuning the smart
contract parameters controlling the relationship between energy market participants,
and combining data analysis tools with the digital blockchain platform to enrich novel
complementarity created in the grafting process.

6 Concluding Remarks

This paper uses the resource configuration approach to propose the fully decentralized
business model archetype for a blockchain-enabled electricity market, pointing out that
despite the continuous liberalization effort of the regulation, the electricity market
design and business model remains a centralized scheme or a pseudo-decentralization
at its best. It identifies how the blockchain as a new technology or technical devel-
opment can affect the market design of electricity, contributing the business model
perspective to the extant energy and electricity market literature.

The theoretical contributions of the study are as follow: The resource configu-
ration approach explains how a company can create and capture value through
strategically configuring the resource [27, 52], which is further embodied in business
model studies with the latest classification of four business model archetypes [26]. This
study identifies that the four archetypes are only sufficient to depict orchestrator-driven
business models, since all the archetypes require an orchestrating entity to enable or
facilitate the value co-creation while extracting part of the value to meet its own needs
(such as revenue and profit).

To tackle the aforementioned (research) gap, this study looks into the fully
decentralized business model concepts and proposes the Blockchain Marketplace as a
fifth business model archetype for the energy market, and the only archetype that is not

Fig. 3. Comparing the orchestrator-driven energy market and the blockchain marketplace.
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orchestrator-driven and promising full autonomy for the market participants. The
theoretical contribution of the paper is not limited to energy market design; it also
contributes to management and organization studies in general through systemic
thinking about how resources are configured, how value is created, and how market
participants’ needs are met, regardless of the existence of a resource-orchestrating
entity. An industry or ecosystem can be formulated from pseudo-decentralization (as
managed by an orchestrating entity) to full decentralization (as enabled by the
blockchain).

Regarding the empirical contributions, the blockchain is expected to change and
affect the centralized legacy systems with full decentralization, enabling microgrids,
DERs, renewable integration, P2P energy trading and higher consumer/prosumer
engagement, managing less predictable and more volatile renewable power sources in
the future. The empirical goal is to help the energy industry to re-think value creation,
breaking the boundaries and constraints of contemporary energy market design logic,
enabling the discovery of new design patterns for innovative resource configuration for
a future-oriented electricity market.

This study is limited and focused on the conceptualization of the Blockchain
Marketplace. The micro processes of the business model development are only briefly
touched upon in the paper. In the future, the micro processes for the development of
this new business model archetype need to be further studied and discussed to shed
light on how the fifth type of electricity market, the Blockchain Marketplace, functions.
The further development of this new archetype through simulation and quantitative
methods is recommended for future research.

It is noteworthy that this study does not suggest that the blockchain technology can
tackle all the issues of today’s energy system, but rather it facilitates and enhances a
more meaningful archetypical design for the energy industry in the digital era.

References

1. Wang, J., Conejo, A.J., Wang, C., Yan, J.: Smart grids, renewable energy integration, and
climate change mitigation - future electric energy systems. Appl. Energy 96, 1–3 (2012)

2. World Bank: Access to Electricity (Percentage of Population). http://data.worldbank.org/
indicator/EG.ELC.ACCS.ZS. Accessed 22 Nov 2017

3. Mohamed, M.A., Eltamaly, A.M., Farh, H.M., Alolah, A.I.: Energy management and
renewable energy integration in smart grid system. In: 2015 IEEE International Conference
on Smart Energy Grid Engineering, pp. 1–6 (2015)

4. Nistor, S., Wu, J., Sooriyabandara, M., Ekanayake, J.: Capability of smart appliances to
provide reserve services. Appl. Energy 138, 590–597 (2015)

5. Hasse, F., von Perfall, A., Hillebrand, T., Smole, E., Lay, L., Charlet, M.: Blockchain - an
opportunity for energy producers and consumers? (2016)

6. Hall, S., Roelich, K.: Business model innovation in electricity supply markets: the role of
complex value in the United Kingdom. Energy Policy 92, 286–298 (2016)

7. Xu, Y., Ahokangas, P., Reuter, E.: EaaS: electricity as a service? In: 24th Nordic Academy
of Management Conference, pp. 1–22. NFF, Bodø (2017)

8. European Commission: Clean Energy for All Europeans. Brussels (2016)

286 Y. Xu et al.

http://data.worldbank.org/indicator/EG.ELC.ACCS.ZS
http://data.worldbank.org/indicator/EG.ELC.ACCS.ZS


9. Nakamoto, S.: Bitcoin: A Peer-to-Peer Electronic Cash System (2008). https://bitcoin.org/
bitcoin.pdf. Accessed 27 Nov 2017

10. Antonopoulos, A.M.: Mastering Bitcoin: Unlocking Digital Cryptocurrencies. O’Reilly
Media Inc., Sebastopol (2014)

11. Yrjölä, S.: Analysis of blockchain use cases in the citizens broadband radio service spectrum
sharing concept. In: Marques, P., et al. (eds.) CrownCom 2017. LNICST, vol. 228, pp. 128–
139. Springer, Cham (2018). https://doi.org/10.1007/978-3-319-76207-4_11

12. Zhang, Y., Wen, J.: The IoT electric business model: using blockchain technology for the
internet of things. Peer-to-Peer Netw. Appl. 10, 983–994 (2017)

13. Basden, J., Cottrell, M.: How utilities are using blockchain to modernize the grid. Harv. Bus.
Rev. 2–5 (2017)

14. Mazhelis, O., Warma, H., Leminen, S., Ahokangas, P., Pussinen, P., Rajahonka, M.,
Siuruainen, R., Okkonen, H., Shveykovskiy, A., Myllykoski, J.: Internet-of-Things Market,
Value Networks, and Business Models: State of the Art Report, Jyväskylä (2013)

15. Demil, B., Lecocq, X.: Business model evolution: in search of dynamic consistency. Long
Range Plann. 43, 227–246 (2010)

16. Johnson, M., Christensen, C.M., Kagermann, H.: Reinventing Your Business Model. Harv.
Bus. Rev. 50–60 (2008)

17. Osterwalder, A., Pigneur, Y.: Business Model Generation: A Handbook for Visionaries,
Game Changers, and Challengers. Wiley, Hoboken (2010)

18. Chesbrough, H.: Business model innovation: opportunities and barriers. Long Range Plann.
43, 354–363 (2010)

19. Zott, C., Amit, R.: The business model: a theoretically anchored robust construct for strategic
analysis. Strateg. Organ. 1–20 (2013)

20. Amit, R., Zott, C.: Crafting business architecture: the antecedents of business model design.
Strateg. Entrep. J. 9, 331–350 (2015)

21. Biloslavo, R., Bagnoli, C., Edgar, D.: An eco-critical perspective on business models: the
value triangle as an approach to closing the sustainability gap. J. Clean. Prod. 174, 746–762
(2017)

22. Moqaddamerad, S., Xu, Y., Iivari, M., Ahokangas, P.: Business models based on
co-opetition in a hyper-connected era: the case of 5G-enabled smart grids. In: Afsarmanesh,
H., Camarinha-Matos, L.M., Lucas Soares, A. (eds.) PRO-VE 2016. IAICT, vol. 480,
pp. 559–568. Springer, Cham (2016). https://doi.org/10.1007/978-3-319-45390-3_47

23. Holzner, L., Bohnsack, R.: Business model adaptation mechanisms in the internationaliza-
tion process: the case of energy firms. In: 43rd European International Business Academy
Conference, Milan, pp. 1–39 (2017)

24. Magretta, J.: Why business models matter. Harv. Bus. Rev. 80, 86–87 (2002)
25. Brandenburger, A.M., Stuart, H.W.J.: Value based business strategy. J. Econ. Manag.

Strateg. 5, 5–24 (1996)
26. Amit, R., Han, X.: Value creation through novel resource configurations in a digitally

enabled world. Strateg. Entrep. J. 11, 228–242 (2017)
27. Sirmon, D.G., Hitt, M.A., Ireland, R.D., Gilbert, B.A.: Resource orchestration to create

competitive advantage. J. Manag. 37, 1390–1412 (2011)
28. Wassmer, U., Dussauge, P.: Network resource stocks and flows: how do alliance portfolios

affect the value of new alliance formations? Strateg. Manag. J. 33, 871–883 (2012)
29. Adner, R., Kapoor, R.: Value creation in innovation ecosystems: how the structure of

technological interdependence affects firm performance in new technology generations.
Strateg. Manag. J. 31, 306–333 (2010)

The Blockchain Marketplace as the Fifth Type of Electricity Market 287

https://bitcoin.org/bitcoin.pdf
https://bitcoin.org/bitcoin.pdf
http://dx.doi.org/10.1007/978-3-319-76207-4_11
http://dx.doi.org/10.1007/978-3-319-45390-3_47


30. Löbbers, J., von Hoffen, M., Becker, J.: Business development in the sharing economy: a
business model generation framework. In: 2017 IEEE 19th Conference on Business
Informatics (CBI), pp. 237–246. IEEE, Thessaloniki (2017)

31. Malhotra, A., Van Alstyne, M.: The dark side of the sharing economy … and how to lighten
it. Commun. ACM 57, 24–27 (2014)

32. Botsman, R., Rogers, R.: What’s Mine Is Yours - How Collaborative Consumption Is
Changing the Way We Live. Harper Collins Inc., New York (2010)

33. Botsman, R.: The sharing economy lacks a shared definition. http://www.fastcoexist.com/
3022028/the-sharing-economy-lacks-a-shared-definition#1. Accessed 22 Nov 2017

34. Catalini, C., Gans, J.S.: Some simple economics of the blockchain. SSRN Electron. J. (2017)
35. Vukolić, M.: The quest for scalable blockchain fabric: proof-of-work vs. BFT replication. In:

Camenisch, J., Kesdoğan, D. (eds.) iNetSec 2015. LNCS, vol. 9591, pp. 112–125. Springer,
Cham (2016). https://doi.org/10.1007/978-3-319-39028-4_9

36. Kiayias, A., Russell, A., David, B., Oliynykov, R.: A Provably Secure Proof-of-Stake
Blockchain Protocol (2016)

37. Christidis, K., Devetsikiotis, M.: Blockchains and smart contracts for the internet of things.
IEEE Access 4, 2292–2303 (2016)

38. Yli-Huumo, J., Ko, D., Choi, S., Park, S., Smolander, K.: Where is current research on
blockchain technology? A systematic review. PLoS ONE 11, 1–27 (2016)

39. Szabo, N.: Smart Contracts. https://archive.is/X3lR2. Accessed 22 Mar 2018
40. Baliga, A.: The Blockchain Landscape Office of the CTO (2016)
41. Meisel, M., Fotiadis, L., Wilker, S., Treytl, A., Sauter, T.: Blockchain applications in

microgrids: an overview of current projects and concepts Andrija. In: IECON 2017 - 43rd
Annual Conference IEEE Industrial Electronics Society, pp. 6153–6158 (2017)

42. Mengelkamp, E., Gärttner, J., Rock, K., Kessler, S., Orsini, L., Weinhardt, C.: Designing
microgrid energy markets: a case study: the Brooklyn Microgrid. Appl. Energy 210, 870–
880 (2018)

43. Ioannis, K., Raimondo, G., Dimitrios, G., Gioia Rosanna, D., Georgios, K., Gary, S.,
Ricardo, N., Igor, N.-F.: Blockchain in Energy Communities. Brussels (2017)

44. Bahari, N., Maniak, R., Fernandez, V.: Ecosystem business model design. In: XXIVe
Conférence Internationale de Management Stratégique, pp. 1–18. AIMS, Paris (2015)

45. Collier, D., Mahoney, J.: Insights and pitfalls: selection bias in qualitative research. World
Polit. 49, 56–91 (1996)

46. Bakos, Y.: The emerging role of electronic marketplaces on the Internet. Commun. ACM 41,
35–42 (1998)

47. Weiller, C.M., Pollitt, M.G.: Cambridge Working Platform Markets and Energy Services,
Cambridge (2013)

48. van der Veen, R.A.C., Hakvoort, R.A.: The electricity balancing market: exploring the
design challenge. Util. Policy 43, 186–194 (2016)

49. Cai, R.: Trust and Transaction Costs in Industrial Districts (2004). http://scholar.lib.vt.edu/
theses/available/etd-05222004-232528/. Accessed 27 Nov 2017

50. Zyskind, G., Nathan, O., Pentland, A.S.: Decentralizing privacy: using blockchain to protect
personal data. In: Proceedings - 2015 IEEE Security and Privacy Workshops, SPW 2015,
pp. 180–184. IEEE Computer Society (2015)

51. Chen, Z., Yu, Z., Duan, Z., Hu, K.: Inter-blockchain communication. DEStech Trans.
Comput. Sci. Eng. 448–454 (2017)

52. Hitt, M.A., Ireland, R.D., Sirmon, D.G., Trahms, C.A.: Strategic entrepreneurship: creating
value for individuals, organizations, and society. Strateg. Entrep. J. 2, 175–190 (2008)

288 Y. Xu et al.

http://www.fastcoexist.com/3022028/the-sharing-economy-lacks-a-shared-definition#1
http://www.fastcoexist.com/3022028/the-sharing-economy-lacks-a-shared-definition#1
http://dx.doi.org/10.1007/978-3-319-39028-4_9
https://archive.is/X3lR2
http://scholar.lib.vt.edu/theses/available/etd-05222004-232528/
http://scholar.lib.vt.edu/theses/available/etd-05222004-232528/

	The Blockchain Marketplace as the Fifth Type of Electricity Market
	Abstract
	1 Introduction
	2 The Four Archetypes of the Business Model
	3 Blockchain and Smart Contract
	4 Research Methodology and Data Collection
	5 The Fifth Archetype of the Business Model for the Electricity Market
	5.1 The Fifth Type of Electricity Market, the Blockchain Marketplace

	6 Concluding Remarks
	References




