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ABSTRACT: -This paper provides anintroductory view on how to develop and to explore blockchain use 

cases. We approach the issue by developing a tentative use case for autonomous machine-to-machine 

transactions of electricity in a housing society environment through an iterative process with stakeholders in the 

energy industry. We proceed by evaluating the outlined concept and its technical specifications against different 

criteria for a sensible blockchain use case, as identified by blockchain industry specialists. Finally, we conclude 

with observations and discussion on the use case development process, and its future steps.  
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1. Introduction 

Today, sustainability and digital platformsrank 

higher than ever on the global agenda of companies, 

and economic developers alike. Emergent digital 

platform ecosystems, such as smart grid and similar, 

are gradually starting to deliver on the much-

heralded promises of business potential, and 

sustainability both environmental and social[1]. In 

doing so, they are defying and disrupting 

conventional industry boundaries and building new 

value chain structures outside their familiar 

playgrounds. From the point of view of industrial 

and social digitalisation, blockchain technology is an 

interesting concept in terms of developing a use case 

for a number of reasons.The motivation for this 

paper has been to create a formatted template 

structure for the support of any future discourse on 

blockchain use case development. We approach the 

problem of how to describe blockchain use cases by 

developing a tentative use case for autonomous 

transactions of electricity in a housing society 

through an iterative process with stakeholders in the 

energy industry[2].We provide a characterization of 

the blockchain technology and the target state. then 

we construct a blockchain technology-based 

conceptualization. The definition of the term 

‘blockchain technology’ is somewhat ambiguous. 

Systems with similar features are sometimes used for 

purposes not associated with distributed databases, 

and not all distributed databases make use of the 

kinds of consensus algorithms that are usually 

associated with blockchains. Most commonly, 

however, the term ‘blockchain technology’ is used in 

reference to a certain cryptographically concatenated 

data structure. 

In blockchain technology is the ability to maintain 

consensus regarding the content of a database that is 

shared between equipotent and equally privileged 

nodes which are unknown to each other Blockchain-

based solutions are particularly well suited for 

databases where everyone can access all of the data 

but no one party can have total control over how and 
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by whom the database can be modified. In industry 

discussions, such arrangements have been found 

useful at least for light-weight financial systems, 

provenance tracking, inter-organizational record-

keeping and multi- party data aggregation[2].  

2. Defining the target state: interoperability 

of different energy systems  

2.1 The decentralizing energy system  

The transition towards more new renewable sources 

of energy means that energy production is becoming 

more dependent on the weather, and therefore more 

unpredictable and intermittent, requiring more 

alternatives for short-term and long-term demand-

supply balancing. Respectively, average power 

prices will decline but price variation increases[2]. 

At the same time energy system becomes more 

decentralised and versatile wind turbine parks and 

household solar panels are a growing trend in the 

generation of electricity and primary energy in 

general.  

In the future energy system, there will be times when 

there is too much energy produced (a sunny and 

windy day) and periods when there is lack of energy 

(very cold day with no wind). The key question 

regarding the new energy system is how to secure for 

each time resolution that production and 

consumption of electricity are in balance. To be able 

to provide an answer, increased possibilities for 

flexibility in all energy resources is essential[3]. In 

some areas the decentralized energy system could 

also mean a constraint for the local grid, with both 

electric vehicle (EV) and photo-voltaic (PV) as new 

local resources. Therefore, one objective is that 

entities could allocate electricity among themselves 

autonomously so that the allocation is efficient, self-

sustained and not controlled by an external 

intermediator. Some earlier use case concepts have 

been drafted which focus on allocating distributed 

renewable energy resources between neighboring 

households using blockchain technology[4]. The 

idea discussed in this paper is that by creating a 

distributed marketplace powered by employing a 

blockchain consensus architecture, the smart devices 

can act as buyers or sellers of electricity, according 

to their own free determination.  

 

Fig. 1 New energy system called solar economy. 

A scenario could be envisioned where a solar panel 

producer offers to provide a private individual with a 

new solar-panel-mounted roof for their house free of 

any cost, but under the condition that the solar panel 

producer retains ownership over any electricity the 

panels produce during their lifetime, and that the 

solar panel producer can use the household grid 

infrastructure to convey and to sell that electricity 

either to the household devices, or into the national 

grid[5].  

Effectively this means that the devices provided as a 

service would have to be able to operate using the 

same connection to the national grid and the same 

smart meter that the customer uses for his or her own 

devices[6]. Therefore, for the concept to be feasible, 

it must be possible to distinguish the electricity used 

by the refrigerator from the rest of the electricity 

flowing through the household smart meter. 

Furthermore, it must be possible to measure and to 
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document this data in a reliable way from both 

parties' point of view. To achieve this, we must go 

beyond smart meters on the level of households and 

examine transactions on the level of individual 

devices. 

2.2 Centralized and decentralized platform control 

Many proposed platforms exist today which could 

function as the basis of a ubiquitous network of 

systems. Most of them, however, are based on an 

architecture with centralized platform control. While 

such systems are easier and cheaper to construct, 

they may not be optimal for society from a network 

of systems perspective[6].  

In practice, companies are usually reluctant to 

submit into operating within technical frameworks 

which are controlled by other companies. While 

there may be a number of good reasons for 

companies in certain situations to deviate from this 

rule, as long as there are options, getting locked into 

someone else's platform is generally a bad idea, as it 

usually translates into becoming the underdog in 

value capture potential. As a result of this reluctance, 

companies would rather strive to build their own 

company-specific or consortium-based platforms[7].  

So, in essence, building a platform for a ubiquitous 

network of systems is difficult because the interests 

of the platform participants are inherently conflicting 

with those of the platform provider. Blockchain 

technology could offer a way to circumvent this 

problem by providing a neutral ground where all the 

parties can operate on a shared platform, on 

completely equal footing. Instead of the platform 

provider being the dominant player to the power of 

whom all others must submit, blockchain technology 

could enable all the participants to produce a 

platform together in a distributed manner, without 

having to trust each other in almost any capacity[7]. 

2.3 The conceptualization of the use case  

To outline the use case described in this paper, let us 

consider an one housing society. The society owns 

an apartment building and the inhabitants of the 

building co-own the society in proportion to the sizes 

of their apartments. This means that a lot of things 

are shared in the buildingthe stairs, the elevator, the 

cellar etc[8]. 

 The electricity infrastructure of a housing 

society can involve two levels of smart meters. On 

the first level there is a single smart meter shared by 

the entire housing society. The second level is 

populated by apartment-specific smart meters[8]. 

One idea behind this arrangement is that since the 

electricity market in Sweden is unbundled, the 

inhabitants can save money by reducing the number 

of the grid access points through which they operate. 

Another idea is to optimize the system on the whole 

housing society level to be as self-sufficient as 

possible and use the grid only when needed and to 

open up local market were peers-to-peers can sell 

and buy electricity. This structure could also in the 

future open up for customers to have access to the 

market even if they do not have access directly to 

choose supplier to their own grid connected meter.  
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Fig 2 A housing society with one shared national 

grid access point and a second level of smart meters 

behind it. 

 In our use case, the internal electricity 

allocation in a housing society consists of various 

independent energy transactions between individual 

smart devices within the housing society. To 

conceptualize the use case in greater detail, some 

example transactions have been described below[9]. 

 As the sun rises, a smart solar panel array 

installed on the roof of the housing society starts to 

generate electricity. The solar panels have been 

installed free of charge by an external company 

under the condition that the company retains the 

right to sell the electricity produced by the array. The 

networked computer chip integrated to the array 

connects to a distributed peer-to-peer marketplace 

equilaterally generated by various kinds of smart 

devices and powered by blockchain technology. The 

system scans the order book of the distributed 

marketplace for the highest bid for electricity. The 

array compares this bid with its investment and 

operating costs, as well as any price parameters 

predetermined by its owner. Based on said 

parameters, the smart array then either accepts the 

highest bid available or, issues a new sell order at a 

lower price point. As there are no bids currently in 

the market, the solar panel array issues a sell order at 

its lowest acceptable price[9].  

 An autonomous battery unit has been 

installed into the building's basement to function as a 

buffer for the distributed marketplace. The 

networked computer chip integrated into the battery 

unit scans the order book and the market transaction 

history to conduct autonomous trend analyses on the 

demand, the supply, and the market price of 

electricity. Based on its analysis on the current 

market situation, the battery system autonomously 

decides whether to purchase electricity to recharge 

itself, to sell its remaining charge back into the 

network, or to do nothing and to wait for the market 

situation to develop further. Since there are no bids 

in the order book from other devices at the given 

time, and hence no other device to which the solar 

panel can sell its electricity, the battery system offers 

to purchase the electricity from the solar panel at a 

minimal cost[10]. 

 A person in one of the housing society's 

households decides he needs to run his washing 

machine, which connects to the distributed 

marketplace and scans the order book for any open 

sell orders. It sees three entries in the order book a 

sell order from the macro-grid at a spot price, a sell 

order from the solar panel array currently, and a 

purchase order from the battery unit. The last two are 

currently being matched at steady intervals by the 

matching engine of the distributed marketplace[11]. 

The washing machine issues a new purchase order 

with a bidding price one unit higher than that 

between the solar panel and the battery. The solar 

panel sees the bid, terminates its arrangement with 

the battery and starts supplying the washing machine 

instead. The battery responds by raising its bid until 

it reaches its self-determined threshold of 

profitability. If the highest bid is still below the spot 

price offered by the macro-grid, the washing 

machine bids one unit higher than the battery's 

threshold, and thus the solar panel keeps allocating 

its electricity to the washing machine at a market 

equilibrium price.  

The sun has set and the solar panel array has stopped 

producing electricity. Due to some heavy 

consumption in the evening, the battery unit has also 

been depleted. Another resident of the housing 
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society parks her electric vehicle into the garage of 

the building and connects it to a charging station. 

The computer of the electric vehicle scans the order 

book and the transaction history of the distributed 

marketplace to conduct trend analyses to assess the 

current market situation for electricity in the housing 

society. The computer determines that the vehicle's 

batteries are still half full and that the battery has 

been charged at a lower price than the current sell 

orders in the market. Based on trend patterns, the 

computer also decides that the price of electricity 

will decrease in the morning, as the solar panels start 

producing electricity again. Therefore, the electric 

vehicle issues a sell order for the remaining energy 

left in the battery, at a lower price than the current 

market balance in the housing society[12].  

 There are several ways that the marketplace 

for exchanging electricity between households and 

individual smart devices could be built[13]. On the 

level of individual housing societies, the simplest 

way to organize the marketplace would be to employ 

a centralized third party as the trusted market maker. 

However, in terms of trust, scalability and 

interoperability, there are benefits that a distributed 

system provides when expanding the concept from 

the level of individual housing societies or systems 

of systems to a much wider network of systems 

perspective[14]. While a centralized solution might 

be more logical from the perspective of any single 

housing society, the purpose of utilizing a distributed 

solution in this small-scale proof of concept is to 

enable network-of systems-level integration between 

smart devices where a large number of housing 

societies and other parties can maintain a transaction 

market system together in a shared fashion. 

 

 

3. Observations and discussion  

 We have approached the problem of how to 

develop and to describe blockchain use cases for 

autonomous transactions of electricity in a housing 

society through an iterative process with 

stakeholders in the energy industry. We started by 

characterizing blockchain technology and defining a 

target state, and then proceeded to conceptualize a 

preliminary blockchain use case which we then 

iterated Finally, we evaluated the use case against 

criteria for a sensible application of blockchain 

technology as identified by industry specialists.  

 It should be noted that for the use case 

concept outlined in this paper, the iterative 

development process is far from complete. Many 

technical aspects still remain to be addressed and the 

customer, social and business value of the outlined 

concept is yet to be analyzed in detail. As the next 

steps in the iterative use case development process, 

we intend to proceed by building a business case for 

a strategic initiative, by building scenarios for viable 

business models, and by establishing requirement 

specifications for further industry pilots. 
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