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EXECUTIVE SUMRY

Smart Grid havejust been introduced in the energy sec@mmdare already making a huge outbreak bringing
new technologies and changing the roles of the current consumers to prosumers. These new roles are
demanding new opportunities that will boost the entrepren&lrspirit and will enhane accesso new
technologies such asnergystorages, electric vehicleand new automated technologiesombined with
distributed renewable generationVe referred to the definition of a business modatlicatingthat it is
basicdly a description of the benefits an enterprise will give to its customers, the time frames that will be
determined, the methods it will adopt and the profits it will bring. Accordingly, a business model design for
Smart Grid will address the already meahed requirements and will tackle the benefits of its penetration

in the power sector by using different new technologies harnessing the utilisation of reneveaigdegy
sourcesenergystorages and electric vehicles.

The main objective of this documeigtto explore the application of the business model Canvas in €ross
border management of variable renewable energies and storage units enabling a transnational wholesale
market usingthe Smart Grid We focused on the most citied business model, that is,Bbsiness Model

Canvas. It is basically a visual chart composed of nine building blocks describing Key Partners, Key Activities,
Key Resources, Value Proposition, Customer Relationships, Channels, Customer Segments, Cost Structure
and Revenue Stream (equigat to value capture) focusing on products, services or processegr§gent

a detailed overview of the Business Model Canvas and thelilding block, as well ather details

regarding thecost evaluation and pricing mechanisms.

In our review of he most prominent business models in tBeart Griditerature,we examined the Business
Model Canvasocusingeither on the prosumer, or on the business, or on the generation of added value. It
became apparent that prosumers are the most significant stalders of the Business Model Canvas applied
in the Smart Grid contexDifferent elements of the Business Models Canvas vadseexamined in the High
Level Use Casgethrough a Questionnairewhichindicatedthat prosumer integration in é&mart Gridis
compelling for the future oBmart Gridandis definitelypredominant inthe Business Models Canvas. The
collected data elicited by a pilot Questionnalesl to the improved version of the original Questionnaire
whichwas distributed to CROSSBOW Highel Use case leadds completion

The responses of HLU actors offered various insights for policy makers and actorpawérsystem. Our
Questionnaire pointed to the fact that different business features can be expéastthe different actors
involved in theSmart Grid The prosumepriented Business Models Gas is capable aflentifyingmultiple

new business opportunities. As a general concept, however, it appeared that all members of the value chain
will have to participateand usethe Smat Grid, not only the prosumers. For every Hldader, a Business
Model Canvas was developed. Each Canvas allowedhfovexview on the partners, products, activities,
customers and finances, all that for a common goal to bring the best out of each bitdgrino obtain better
products and serviceboosting the usage @mart Grig within CROSSBOW.

Overall,Smart Grid need to follow the new trends and entrepreneurs need to adjust their business models
according to the developments of the new power distition system. New servicaglated to demand
response, electric vehicles and renewable energy sources can bring more profit and benefits to the
consumers and members of the value chain. The responses of thiegtidysin this research study showed

a deviation from the traditional business models to the environment of tismart Grig with the Business
Models Canvas dominatir§mart Gricbusiness development and entrepreneurship. Distributed renewable
energy sources being employed to the end usadyantige require an active role to the prosumer. In closing,
the responses of the HLldaderssuggest that synergies among different versions of the Business Model
Canvas will allow differenactors usingSmart Gridgaggregators, DSOs, TSOs, etc.) to engagetive
cooperation with the prosumer across the different stageSuofart Gricdevelopment andperation.
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1 Introduction

1.1 Purpose of the document

The main purpose of this document is to present a report that encompasses a critical rev&maonGrié?

business models and CROSSSSBOW's questionnaire for collecting data from High Level Use cases (HLU) i
South-Eastern Europe's (SEE). Its goal is to assess the impact of emerging business modetteatritigy

market outlook across a small sample of HLU

The respondents were HLU leaders and members of $neart Gridvalue chain with a systemic
understanding and experience on business modelsSfaart GridsThe analyses of their responses helped
us explore the level of sustainability of the identifidlU business models as well as the opportunities, the
future potential constraits, and future financial trends for the microgrids of tBenart Gridbusiness
community in EU.

1.2 Scope of the document

The scope of D1.2 deliverabletis survey, collect and analyse the views of CROSSB&Wér GridHLU
leaders in relation to the characteristics of emerging business models and the energy market outlook in EU
as defined by th&european Commissitmrelevant policy requirementd]-{9]. Delivery of the D1.2 repor

has been planned for CROSSBOW's M12 (10/2018)

The present report is divided infove different parts

The first partencompasses the literature review which presents emerging business models adopted in
different Smart Gridprojects in the European Union (EU) stemming mostly from robust microgrid
applications This part addressdbe question of how demandide flexibility could be extracted by means of
stochastic programming, whi | e c companyderspéctivgs, paying h t |
special attention on th&usinesdModel Canva$BMC)or supporting the HLUs.

The second partpresents in its first section the pilot testing of the CROSSR@D®étionnairebased
responses of CROSSBOW's HLU leaghite its scond section shows an improved version of the
guestionnaire that was distributed t6 RO S S B O WeadersHL U

The third partanalyses the data collected with the administration of the aforementioned questionnaire. The
CROSSBOW questionnaire measured thetamability of emerging business models in general and the
profitability of theBMCin particular within the surveyed HLU electricity markets in SEE.

The faurth part presents theBMCsupported by both the literature review in part 1 and the analysesef t
CROSSBOW questionnaire responses provided by HLU |a&ldexscomplishedhis by comparing already
publishedreportsin other Smart Gricand microgrid markets.

The fifth partof the studypresentsconclusions and recommendations for all stakeholdeesde, addressing
the interests of the different members of the value chain.

lThet erm “Smart G r modetnization fofethre lectriaty delivesy systeralying onmonitoring, protection and
automatically optimizes the operatiorf @s interconnected elementsom the central and distributed generator through the high
voltagetransmission network and the distribution system, to industrial users and building automation systems, to energy storage
installations, and to endise consumers and their thermostats, electric vehicles, appliances, and other household devices.

2 The termmicrogridrefers toa group of interconnected loads and distributed energy resources within clearly defined electrical
boundaries that acts as a single controllable entity with respect tdStinart @id.

D1.2 Emerging Business Models and Energy Matkeels 7
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Figurel: Countries participating as HLU leaders in the project

Figurel aboveindicates the geographical locations of the Heéderswhich provided the raw data for the
analyses and discussion in this document.
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2 Literature review, experience and best practices

Europeansocieties have been upgrading their distribution, transmission, and generation systems of their
power grids, primarily in the form of monitoring and communication technologies, hence, allowing for much
more-precise information about the state of the system at any point in tjd@-{17]. The target has been

to ensure secure and sustaible electricity supplies throughout Europe, to take advantage of new
technologies, and to comply with new policy imperatives and changing busimes frameworks[2]{7].

There are contraidtory notions of what exactly thEmart Gridmight and ought to be in Eln relation to
communication infrastructures integrated with stations, substations and transmission and distribution lines
that move and distribute electricity5]-{7]. The European Commissi¢dBC) in its issueGreen Papér
delineates the structure, function, and developmentSyhart Grid In this context, the&smart Gridelies on
automation at every node, combined with data communications and operations between all agents in the
system, including distributor&ansmission operators and consum¢g$, [11H15].

Moreover, it has been known that a twway communication between th@nart Gridand the consumer via
smart meters provides information regarding energy use at a much finer scale, thus, increasing the price
elasticity of demand and enabling meeéficient rate and pricing regimes, such as +é#@le dynamic pricing

[10], [11], [18], [19] In addition, theSmart Gridenhances the overall economic efficiency of the power
system with nearlyzero incremental costs in eledtity supply prices [34], [38]. This is an outcomsai¥ing

the “missing nmmeakdéogd rquuctim dostsmesultingyfrom the exclusion of more expensive
generation sources from the generation mix and the passing of costly infrastructure rirergst that
ultimately are passed on to consumej20]{23].

Furthermore, the literature indicates that th8mart Gridoffers many opportunities for entrepreneurial
actvt y r el atedatta” iappl“ibcnagtei readisgs. Utiitiesstak@ advantage of such
applications for offering energgfficiency solutions that satisfy the habits and needs of electricity
consumers/prosumer$24]-{26]. Recent advances in information and communication technologies have
tempered privacy and security issues in big data management and have allowed utilities to offinaze

Grid operations and to move to a business model in which they commoditize not just electricity but also
information[27].

As indicated so far, the electricity sector in EU has eckat new vision of the future in order to meet the
rising challenges and opportunities for sustainable growth, briefly outlindéblel below.

-seek electricity market opport
-create value added services
-face flexible demand for energ
-achieve | ower prices
-provide mi op@®enamadttiiers
-pursue efficient asset managen
-increase the degree of automat
-use swisdem emote control
-solve infrastructure ageing wi
-protect Il imited primary resour
-create flexible storage ecosys
3European Technology Platform, Smart Grids Vision and aGanad ferRgsearch, DireGaraenga fors E| ect r i

Research, Directorate-Energy, Unit 2 Energy Production and Distributionssgms; http://europa.eu.int/comm/research/energy Sustainable Energy Systems

4 COM(2006)105 final. Green Paper on a European Strategy for sustainable, competitive, and secure energy. European Commission.
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-increase the reliability and (¢
-increase network and generati g
-respond to thhe wmegquiopemet uni ti
new services

osses and emi ssions reducti on
ntegration within power net wo

-meet demand flexibility and co
-create flexible and predictabl
-join liquid markets for tradin
-support the implementation of
-efficient management of cross
-i mprove-dtilse aln@emrgtransport and
energy sources

-strengthen the Europeamhaacedi
capabilities

-l ocal energy management

I

i

-meet Paris Agreement targets
-increase nssachiidli tryesanad sustain

-optimise visuakei mpact and | an
-reduce permission times for ne
-devel oping strategies for | oca

el ectronicameotmai hg meder mana

Tablel: A presentation of the needs and challenges®art Grics being considered in emerging business models.

Consequently, new opportunities have emerged in sectors taking advantage of swesvdf information

coming from building designers, appliance makers, marketers, and public safety officials with an interest in
Smart Gridnspired business mode]28]H31]. With the implementation of new automation technologies,

the Smart Gridntegrates distributed renewable sources of electricity, thus, meeting the EU's esecgyity

and environmental challenges for 2020, 2030, and 2290, [30] ConsequentlySmart Gridnonitors the

electric power system in attaining more precise supghgldemand balancing, lower metering costs, fewer
andshorter outages, and higher efficiendy’], [26] Sustainable electric power transitions supported by new
technologies and carried by new business models involve successive changes of interdependent policies and
system regulation§l7].

It is worth noting that in liberalisedlectricity markets the dominant supply business model has been the
corporate utility, that is, selling units efectricityto consumers in national markef32]. However, emerging
business models adopted in variobsart Gribr oj ect s i n EU and USA overl oo
of the energy value chaii8], [33] which is clearly depicted Figure2 below.

D1.2 Emerging Business Models and Energy Matkeels 10
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I Aggregate earnings of the top 20 European utilities by business segment
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. Regulated & contracted - Retail supply & services . Merchant generation -C= Capital expenditures/EBITDA
(networks and generatiar and other

Figure2: Earnings before interest, taxes, depreciation and amortization with valestmation [34]

The recent financial performance of European utilitgesentedin Figure2 shows that in 2017, the
aggregate earnings of the top twenty utilities likely continued to decline, to around 35% lower than in 2012.
This reduction over tim stemmed mostly from reduced profitability for merchant generators (largely
thermal power plants) fully exposed to weak wholesale market pricing, as well as lower revenues from the
retirements of these plants. In the past five years, retirements of théicapacity in Europe have outpaced
investment decisions for new thermpbwer plants by more than twdo-one.

We may argue that electricity supply business models that are designed to operate regionally or
interregionally entail various issues that needite resolved by poliesnakers, regulators, and utilitig85].

Digital technologies have prompted the developmenhefv business models, such as virtual power plants
(VPPs) and have facilitated bilateral power exchange and increased roles for consumers and third parties
[28], [32], [36], [37] More importantly, the new technological innovations allow the provision of energy,
capacity, and flexibility services that were once the exclusive domain of stiliiietably, little research has

been done by theéSmart Gridcommunity on examining the challenges of expanding the penetration of
renewable energy, improving demand management, and compelling energy effifléfjcin fact, there has

been no systematic analysis of the business models that can realise these opportunities.

A business model describes the benefit an enterprise will deliver to customers, how it will do so, and how it
will capture a portion of the value it delivef80], [33], [38] Business model design in the electric power
Smart Gridfield addresses how benefits will be delivered and value will be capti@ld [37] There is a

focus on theexploitation of specific technologies in the value chain, suchtagage, solar generation, and
electric vehicle chargin@2]. In other words, the electric power utility business models design is interrelated
with technology choice, while technology choice generates a competition with incumben{3aindlotably,

the traditional electric power supply business models operate on a relatively simple value proposition, that
is, utlities rely on increasing kWh units sold, relative to costs, to remain profitable. Hence, the electric power
retail/supply markets are affected by the motives for consumer switching, the barriers to market entry, the
effect of market competition on finalrjces[40].

5 DOMINOES DELIVERABLE D1.1 Local market refermbétecture and business requirements This project has received funding from the European Union's Horizon 2020 resieaavesiod
programme under Grant Agreement No. 771066; http://dominoesproject.eutmptent/uploads/2018/06/D1.1_DOMINOES_LocalMarketReferenceArchitecture_v1.2_final.pdf
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Tariffsin the traditional electric power suppbre utilised in order to encourage higher usage by charging less

for consumption over a certain threshold, an initiative that limits energy efficiency andsafjeagraphically

bound supplier models to be considergtD]. The recent advances Bmart Grichave paved the way for

more complex electripower micrayrid business models offering financial, developmental, social, and
environmental benefits to the different members of the value chain, across multiple spaces and4ithes

More specifically, the emergence 8fmart Gridechnologies and distributed generation has allowed certain
value propositions to be captured by local supply enterprises, such as demand response, and smart loads
[31], [38], [42] Increasing diversity of local generation and consumption patterns allows supply and demand
optimisation within region$43].

Business models emerged in the 1960s and received more attention in the MB0Many researchers
across various scientific fields have utilised bussnenodels, such as;beisiness, information systems,
computer science, strategy planning, or managemési, [17], [24], [27] The business model framework
offers managers a coherent cognitive tool for considering their options in uncertainmfaghg, and
unpredictable environmentf2], [37], [39] The most cited business model that describes the rationale of
how an entrepreneur will create, deliver and capture value is Cadvidq46]. Notably, theBMCfocuses on
products, services, or processes which were not available before, or which differ significantly from existing
ones[441H46]. I n ot her woBMCs a visOa dhatrcamadset @fminesblocks descrikieg
Partners, Key Activities, Key Resources, Customer Value Proposition, Customer Relationships, Channels,
Customer Segments, Cost Structuned Revenue Stream(equivalent to value capture) and is discussed
further below.

2.1 Emerging business models, overview of EU projects

The core quality oBmart Gridbusiness models is their indispensable information about how a company
works,meaningits partners and customers, its rationale on how it will generate profits from its products and
serviceg10], [47], [48] The aim of angmart Gridbusiness model is to identify, analyse and manage business
opportunities for new local and regional markd®3], [38], [43], [49]that will generate income for the
participating companies as it is showrHigure3, below.
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Figure3: Smart Gridmarket model for new local market§50], [51]

EC's Joint Research Centi& CReference Report in 2011 identified 58fnart Gridorojects in Europe and
used project data from 80 of them in order to determine curr@martGridtrends and developments. JRC

sorted out the following project categories, name
“Grid Automation Transmission”, “Gr-CustAamemaBelmav
“Specific Stage Technol ogy Demonstration”, and “lntegra

and clear designation which makes them se{planatory to understand from its title. The last one though is
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tricky because it encompasses the combination of diffe@miart Gridechnologies and applications, such
as smart metering, DR, DSMyrid automation, distributed storage, renewables, etc. Certaialgingle
projectcan span over different categorig52].

Smart Grids offering several new sdpes and promoting the spreading out of different business models
despite minor differences in each country due to regional or local circumstances. In order to identify the
adopted business models f@mart Gridoperation in the selected projects by JR@litees composing the

value chain in each project had to be clearly identified, especially the actors involved in electricity production,
transmissiondistribution and consumption. In@&mart Gridscenario where consumers have been converted
into prosumes and there are more energy generation places connected to the power grid, with energy and
information flows being bidirectional. Aggregators/retailaféectlow voltage poweflow that is transferred

to the usual places where it is consumed charging gorchasing electricity, its metering and billing
functionalities.

In addition, Bridge is a cooperation group for all LCE S@dtand Storage projects funded under Horizon
2020 that was established in 201B.is composed of four Working Groups: Buss;éodels, Consumer
Engagement, Data Management and Regulation. Its aim is to share knowledge, experience and best practice,
and to allow projects to communicate with the European Commissierom nformation collected from
BRIDGE and JRC's reports a sasfeprojectsare cited inTable2 with relevance tathe emerging business
models in newSmart Gridocal markets sector
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6 Demand response (DR) tackles energy consumption with very little time in advance and is used as a punctual, temponary solutio
and constitutes a collection of policies utilised for flatten@mgrgy consumption during different times of the day, hence, lowering
energy demand at peak hours;

Demand side management@) is another set of policies focused on rationalizing and lowering differences in energy usage peaks
by shifting loads from peageriods to lower demand period®SM is more about a lorigrm strategy which assesses ways for
energy saving as well as energy planning in general, such as, storing energy diyp@akdfburs and releasing it during peak hours

to reduce strain on the @wer network. End users utilise equipment to work as electricity load controllers.
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Table2: A presentationof projectsthat have inspired new business models in EU

Generally speaking, the new business models are being developed by entrepreneurs and companies from
non-energy sectors which have identified opportunitideray different stages of the traditional value chain,
despitethat someexisting traditional utilities are positioning themselves in business models related to smart
energy, especially in countries which are the most advanced in this area, particulaliniteel States,
Germany and the United Kingdom. However, new players currently have a relatively modest market share
compared to traditional power retailergor example, in most cases the installed capaoityistributed
generation sources represents tethan 5% of total generation capacity (with the exception of Germany,
where the percentage is around 15%).

Most of these new models are in the investment or market expansion stage, which explains why profitability
is still moderate and, in some cases, atdge. Nonetheless, based on the intrinsic nature of the business and
the capabilities these companies are developing, the new business models will most likely become
complementary alternatives to traditional business in the power sector. In this rederanodels related to
distributed generation, particularly those involving solar photovoltaic technology, with or without storage
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support, are attracting new players and may achieve maturity in the years ahead due to the potential
development of underlyingechnologies and the progressive reduction of costs.

2.2 Business Model Canvas

Following aliterature review onSmart GridEU funded projectsBMCwas recognized athe most useful
business moddgR2], [37], [39], [44H46]. According to Osterwalder, ti@MCconsists of nine building blocks
[44]-46], indicated inFigure4 below and discussed in the following paragraphs of this @rapt

The order of completing the BMC is relevant. In the definition of the BMC, Customer Segments are often
used as a starting spot, followed by Value Proposition. An organization has to identify its customers and
needs to recognise the products and seegidhat create value for customers. Channels and Customer
Relationships help define the relationship an organization is establishing and maintaining with the customers.
Revenue Streams help an organization identify how and through which pricing mechahesynsvill
generate revenue. Key Activities, Resources and Partners will identify everything needed for the Value
Proposition to function. Cost Structure is the only remaining building block. In this section, organization has
to identify all costs associatewith the business model. In the subsections below, the same order of building
blocks is followed.

Key Partners & | Key Activities @ Value 5| Customer ®| Customer g
Prepositions Relationships Segments
Key 2 Channels ™
Resources
Cost Structure ¢ Revenue Streams 5]

Figure4: Business Model Canvasmplate

2.2.1 CustomerSegments

CustomerSegmentsare industrial, commercial, dnouseholdunits (or groups of such unitshat the
enterprise aims to reach and to serve. Customer selection segments have to be determined carefully and to
be accompanied by coherent descriptions of customer needs. Each customer segment requires the following
information:

- Customer needs for each segment have to represent distinct offers
- Customer reaching scenarios based on concrete distribution channels
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- Customer relations types
- Customer specific profitability levels
- Customer willingness to pay different aspects of thiewof

This block has to be defined at the starttioé development ofa successfuBMCandthe value creation for
different customers and customer capabilitiess to be determined

2.2.2 ValuePropositions

In the building block Value Propositions, one needddscribe which products and services dagdan on
offering the customers. There are various patterns that are usually used in describing the Value Proposition
building block.Osterwalder[44]{46], has identified eleven different Value Propositions that are briefly
outlined below:

- Novelty: Some products satisfy a need that was not known to customers before and solve a problem
that customers mg did not know they had. This Value Proposition is mostly related to technology.

- Performance: Traditionally, improving the product has been a frequently used strategy for value
creation. Technology and computers can be used as an example, where improvefent
performance can be noted.

- Customisation: Customising products to Customer Segments creates value. An example of
customization is a modern mass customization where companies can still take advantage of
economies of scale.

- "“"Getting the jespdancdeatevalies by Gffenmg aservice that satisfies their need

- Design: Products may have superior design, but it is hard to measure. For a design to be particularly
important, public acceptance also needs to be present.

- Brand/status: Some producte®re as a status symbol which represents wealth or staying on top of
fashion trends.

- Price: Similarly, to the performance pattern, lower prices is a common way to cater tespriséive
customers. This has been done successfully by low cost electrigiliers offering cheaper
electricity than the oleestablished utilities.

- Cost reduction: Offering services that reduce consumer costs is ways that create value. Services that
compare prices and help customers select the cheapest option while adding afemah the
process. An example is to offer to the customer help in cost reductions for installing smart meters
and information and communication technology while gaining benefits from changing energy prices.

- Risk reduction: Services that help customeduce risks. An example is offering a participation in a
virtual power plant for trading the distributed generation creates value by risk sharing.

- Accessibility: Value Proposition that makes services and products available to customers who had no
access tathem previously is a way to create value. Hustance,giving the end customers the
possibility to actively participate on markets and sell their-petiduced energy.

- Convenience/usability: Ease the custtohoéthes '’ |
electricity production and consumption in a household with energy spot price data or profit situation,
hence, creating value for the customer.

A value proposition can be quantitative based on price and efficiency as well as qualitative bageae
customer’s overal/l outcome and experience.
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2.2.3 Channels

Buildingblock that serves as an intermediate that delivers the Value Proposition to the Customer Segments.

In the Channels building block we also define how we plan on interacting with the customers and raise
awareness about our ¢ o mpustoger experéace ecaenot Be conpplets Wwithduto n s .
well-functioning channels or without successful customer serjddé-{46].

Channels can be dided in five different segments and can also be categorized as direct or indirect channels.
Direct channelgefer to the compary 'oswn channel s (web stores, sal es
represent channels not owned by the company such as wholesale distribTitierfive segments of Channels

are:

- Awareness: How to raise awareness abiigtc o mpany’' s Val?2ue Proposition
- Evaluatbn: How do customers compatke Value Propositions to othe?s

- Purchase: What are the ways customers can buy products/sefvices

- Delivery: How ar¢he Value Propositions delivered to Customer Segn@nts

- After sales: What kind of customer servae offered the Customer Segmenes

2.2.4 CustomerRelationships

In this building block one should describe what type of relationship does one plan on establishing and
maintaining with certain Customer Segments. Improving Customer Relationships can have different
motivationssuch as acquisition of customers, retention of customers ossaiesting[44]-{46].

There are six different types of Customer Relationships:
- Personal assistanchiteraction with a real representative is available during and after sales.

- Dedicated personal assistandgch customer has a dedicated representative. Customer Relationships of
this type can be found in banks, insurance companieasokey account managers when interacting
business to business.

- Selfservice: There is only ongay communication with the customers. All required information is
available somewhere, where customers can find them and help themselves.

- Automated services: Aimproved type of selservice.These types of servicetimulate communication
with a real representative.

- Communities: A popular way is to use user communities to improve connections between members in the
communities. This relationship offers exchange o k nowl edge, where wusers ¢
problems. Company can get a better understanding of its users.

- Cocreation: Writing reviews under products/services/accommodations enables-@reation of the
community.
2.2.5 Revenue Streams

This is one of the m&t important building blocks. In the Revenue Streams building das to be stated
how our companys going to make moneyas well as the abilitio generate revenue from the Customer
Segments. The company needs to create a system of pricing meclsasusimas fixed list prices, bargaining,
licensing in order to envision their Revenue Strearfiere are twdypes ofRevenueStreams a company
can use in its business model:

- Onetime fee: Customers pay a ottiene fee(e.g.buying a product)

- Recurring revenueCustomer have t@rovide recurring payments in ordéor them to keep using
the product or in order to receive the latest updates.
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Pricing mechanisms thaerve as a meafor Revenue Streams can vaRyicing mechanismsan be divided
into two categories fixed pricing and dynamic pricingurther division can be made fdroth categories into
subcategories Fixed pricingmeans thatprices are predefinedand can be volume dependentjuality
dependentor Customer Segment dependent. Dynamic pricing meanstiigaprice depends on the market
and can changdue to auctions, negotiatioand can be demand and supply dependptt]-{46].

2.2.6 Key Resources

Similarly to the Key Activities below, Key Resouregsesent the most important asseequired for the
business to deliver its Value Proposition.

Key resources in angmart Gridproject are determined by its power and capacity requirements. Active
power and reactive power capabilities will depend on technical requirements and financial constraints. In the
relevant market, the service operator will have to inject and receive pdreen the power grid. This implies

that the battery state of charge has to be predetermined and capacity reserves have to be elaljddgted

[46].

2.2.7 KeyActivities

In this building bloclone hasto include the crucial things the business has to do to deliver its Value
Proposition These activities can be dividachongproduction, that encompassetesigning and producing a
product of certain qualityMost manufacturing businessrely heavily on the production relatedctivities.

For engineering business, key activities might be problem solving. Business model is dependent on
knowledge management and continuolesrning[44]-{46].

KeyActivities in theCROSSBOYojectwill be data sharing and communication among the members of the
value chain. All the partners have to be committeghtovidingand sharing operational and historical data.

2.2.8 KeyPartners

EachSmart Gridproject is relatively unique for its size, multipurpose and multiuser aspect. Most industrial
partners usually share mutual R&D interests, which are a fundamentaigo@tion in such a partnershipt |

is understandable thatin some projectsenergy production and transmission costs, are not considered
financially competitive against more conventional reserve power generation methods. However, the
operating environment fo the energy industry is rapidly changing due to increased environmental
awareness, while the promising and versatile tools that sguaeiners contributecan support more
efficiently the role of prosumers in the future.

2.2.9 CostStructure

Capital investment cgis are the single largest cost factor in &mart Gridoroject. This investment can be

a straight line depreciated during the operational years. Book value in many projects is estimated to be
negligible after operational years compared to the initiakbsiment value. In addition, return on investment

is usually calculated to be around 5 years, which implies that in most cases the investment will be profitable
after the 5th year. Estimates for the operational years vary between 7 and 10 years.

Employee wges constitute another cost factodmart Gridoroject implementation in most cases requires
highly qualified human resources and generate R&D costs. Service and maintenance is divided to two parts.
It is worth mentioning that during the warranty periodg@pment supplier will guarantee service and
operation and after the operation prosumers are responsible for all the required maintenance. Costs due to
operating energy losses are constant, but are considered negligible compared to other costs.

Environmenal benefits are not in the scope of tBMGC but nevertheless, they should be considered. It can

be calculated by using a peak shaving case. During peak power demand hours, energy is produced by
polluting energy sources, such tagrmal power plants basedn lignite, hard coals, gas and.ailsing a RES

during a peak load shaving would replace this pollutioger generation with average poweutput, which
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includes a larger share of renewable energy sources. Other environmental benefit would be thedreduce
need to erect new transmission and distribution lines, preserving natural landscape. There are no definite
calculations of how angmart Gridproject would reduce carbon footprint under different scenarios and
countries, but this could be a challengisgue to tackle in future research.
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3 CROSSBOW guestionnaire on the emerging business modelslantticity
market outlook inSmart Gric
In this part a reviewof a broad area of interest, whidea major solver of our research problemas made

Decisia to use create, pilot test and administer a questionnaire has narrowed down sufficiently our research
guestion and made it workable.

Our research methodolodntails our vision of where we would like to go with the reseahshthis study,
the researchquestions are being used as a focus for investigation that will be supported by expkamging
providingrobust andcoherent conclusions.

3.1 Participant Selection

The participants in this document's survey were CROSSBXDW U Leaderdlable3 below presents the
sixHLU leaders.

|l nstaft Coenmu nan d a Co GR

puter Systems

ETRA I nvestigaci 6n ES ETRA
. . UK UNI MAN
University of Manc
ES COBRA
COBRA | nstS&lrasdica roes
. AT CGRI D
Cyber Grid Gmbh -
S| UL

Univerza v Ljublj a
Table3: HLUeaders in CROSSBOW project

3.2 Questionnaire Design

The present examinations utilisedpdot Questionnairghat served as a stepping stone for the final one and
determined the sample of respondents. In tBection4 we are presenting the key sections of the entailed
questions. Readers will have to reAgpendixl: First questionnairand Appendix2: Second questionnaire
in order to examine in detail the pilot version and the actual version of CROSSBOW's Questionnaire.

In the making of this dilerable, two questionnaires werteansmitted tothe HLU leadersone in thefirst
half of June 2018 and one in the beginning of October 2018. The rationale beh#ttidt delivery dateof
deliverables in the Work Package 2tloé project. Deliverables targeteHLU definition, UC definition and
KPlIs.

7 Methodology: A way of thinking about and studying social reality
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4 Analysis of CROSSBOW questionnaire data

The CROSSBOW Questionntiaasmittedt o it s HLU Leaders for determini
is partly presented below togetherwith a summary of respondents' responses. The administered
Questionnaire prototype submitted to CROSSBOW's HLU Leaders is presente8dotitet. 1.

4.1 CROSSBOW's Questionnairansmitted to HLUsand aggregated rgsonses

TheTable4 below depicts the legend and the indicators used in place of HLU leaders surtiaary of
respondent s’ responses. Thsibititpdn theaggegateeesheet. c hosen b

Table4: Aggregated responses legend for HLU leaders

TheTable4 below depicts the legend and the indicators used in place of HLU leaders in the summary of
respondents’ responses. The colours were chosen b

Aggegated answers from HLU leaders are presented in the tables below. Respondents had to mark their
answer and evaluate the statements. Some statements allowed for multiple answers. The responses below
were derived from the second questionnaire administetedhe HLU leaders.

The Key Partners i ° °
our HLU are °
capable of fulfilling

the role in the °
creation ofour °

Value Proposition.

Other parties (not ° ° ° °
direct key °
Partners) could
possibly influence
the delivery of our
product/ service.
(Think of NRAs,
trade associations,
etc.)
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OurSmart Grid ° ° °
business model ° °
could be affected
by the activities of
other parties
related to the
Smart Gricsystem.

Table5: Aggregated responses for Key Partners

In the Table5 above about the Key Partners buildirgdock, itcan be observedhat all HLU leaders are
confident that Key Partners of their HLUSiIll fulfil the designatedrole in the creation ofthe Value
Proposition.On average, respondents agretitht their business model could be affected dther parties
and their activities, although some respondents could neither agree nor disagreédt.wWitdrticipants gave
mixed responses about the possibléilence on the delivery of their product/service by third parti€sbe
more specific, HLU 9 leader pirtly disagreed with it and believed that other parties could influence or
have little influence on the delivery, while HLU 8 leader C@BdBssedhat other parties couldnfluence
their product.Other leaders partially agreed with the statement.

We are awaref ° °
the Key Activities ° °
required to realize

our Value °
Proposition.

We are aware of ° °
our Key Activities ° °
and their °

interrelation in
carrying out our
Value Proposition.
There is a need for| °
outsourcing of
some of our Key
Activities in order
to fulfil our Value
Proposition.

We have ° ° °
successfully ° °
distributed roles
and Key Activities
to our partners in
the Smart Grid
network.

Table6: Aggregated responses for Kéytivities
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Table6 abovedepi cts t he respondent s’ answer s rMeggar di n
respondentswere certain of their Key Asfities required to realize their Value Propositiamd their
interrelationwith it, four HLU leaders strongly agreed with the statemdrgaders foHLU 2& 3 and HLU 8

were a bit more cautious only partially agreed withlit.regard tothe KeyActivities the respondents were

asked about the outsourcing of their Key Activitiedetter fulfil the Value Proposition. The responses were
somewhat mixed. UNIMAN, leaders of HLUs 4, Ss&d that they have sufficient knowledge dcomplete

the Value Proposibn and do not need outsourcing of any kiftr’RAleaders of HLQZ & 3partly shared the
sameopinion. All other HLU leadegsartially agreed thabutsourcing is needed to some extent.

Partners thatneeded some sort of outsourcing have mostly beeccessful at identifying and distributing
roles and Key Activities to their partneiRartners that did not need outsourcing were not so ceraout
their role distribution.

We are aware of ° ™
the Key Resources ° °
needed for °

securing the
planned Value
Proposition.

Table7: Aggregated responses for Key Resources

All questionnaire participants were able to identify the Key Resources needed for their Value Proposition to
be implemented successfullyhe responses split equally between strongly and partially agreeing with the
statement.FromTable6 and Table7 it can be concluded thaill HLU leaders have a sonteat clear picture

of what do they need to do and which resources do they need in order for their business model to succeed.

We have detected ° ° °

and solved the ° °
Cust omer S
issues in relation to
our product/service.

Our products and ° ° °
services were °
selected in °

accordance with
market needs.

We are aware of the °

benefits for °

Customersvhen °

utilising our products

and services. °
[ J
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We are aware of the ™ °
additional value our ° °
product / service has °

for the Customers
compared to our

competition.

Our relation with our ° ° °
Customers has been °

formulated using °

professional
marketing tools &
approaches.

Table8: Aggregated responses for Value Proposition

FromTable8 it can be observed thatot all HLUIeaders have identified and solved the challenges their
CustomeiSegments face. Half of the respondents could neither agree nor disagree with the statghieimt

is ought to improve in the later stages of the projédbst services and products were selected in accordance
with market needs, but it is worth noting that CROSSBOW is a research phajedevelops products for

the future. Some othese producs might notbe designedn accordancevith the market needs but with the
mar ket ' s fAWHLU leaderswere abke to identify the benefits for their Customers when using their
products/servicesas well ashe competitive edge over thetompetitors.The relations with Customergere

not formulated using professional marketing tools, mostly becauséucts/services are mostly targeted at
smaller numbers of end customers (TSOs) instead of the broad public.

The most effective ° ° °
Channels for reaching °
our Customers are °
through online
services.

(website, mail, social
media, etc.)

The mostffective ° ° °
Channels for reaching ° °
our Customers are
low cost.

Our Channels were ° ° °
chosen based on thei ° °
speed and

effectiveness.

Our Customers are ° °
advised and fully °
supported while °
choosing our
products/services
through direct
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interaction (i.e.
consultation services)

Customers have no °
direct control over
our company.

Table9: Aggregated responses for Channels

Table9 abovedepicts the part of the questionnaire that targeted Chann€élge responses receivedgarding
Channels received the most mixed responsHE®e respondents mostly disagreed that their Channels for
contacting Customers are through online services and that Bkeannels are low cost. Only COBRA, HLU 7
leadersstated that their most effectiveChannelsare through online services and are low cdstcan be
concluded, that most other HLU leaders believe they will need to contact Customepsesaht them their
product on conferences, meetingsublications etc.All respondents also stated that their Customers will be
advised and fully supportedhile choosing producthrough direct interaction, which also confirntse
previous statement wherenajority noted that their Channels will not be low cosost of the respondents
have chosen their Channels based on their speed and effectivandsstatel that their Customers have no
direct control over their company.

OQur Custom
specific characteristic
affectour

product/service.
We do not expect to ) °
gain any other °

Customers than the
ones targeted.

Our product/service Household Canmercial Industrial
targets: Customers Customers Customers
(Please mark with X g ® ® °
many as needed) ° °
[} [}
{
[}

Tablel0: Aggregated responses for Customer Segments
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TablelOpresents the Customer Segments part of the questionnailld-ILU leaders agreed that tepecifics
of their customers affected their product/servickterestingly, two HLU leaders do notpect to get any
other Customers than thenes targetedin CROSSBOW projeand four HLU leaders disagree with the
statement. This tacklegshe view of how HLU leaders view their future Customérgan also reveal that
leaders who disagreed with the statement target a broadesup of Customers anglans to scale their
business while the remaining two have included all possible Customers in their targeted group.

All HLU leaders identified theirguluct/serviceas intendedor Industrial CustomersOnly one of the leaders
noted that their product/service is intended for all (household, commercial and indyst@astomer

Segments and that was UNIMARhey are also expecting other Customers in additio the targeted ones,
as it was mentionedbefore. HLU 8 and HLU 9 leaders, afid CGRIMentified commercial customers in
addition to industrial ones as targeted.

Our company is a ° °
SmalMedium °
Enterprise (SME) with °
a structure cost above °
average in my
country.

Key Resources ° ° ° °
represent the highest °
cost in our

product/service.

KeyActivities ° ° °
represent the highest
cost in our )
product/service.

Tablel1: Aggregated responses for Cost Structure

The Table 11 above addressedhe cost structure Two companies identified them asnallFmedium
enterprise(SMEpRndfour of them stated that theyrannot count themselves as SME vatiove average cost
structure in their countryThe statement about thérighest costs in their product/service being their Key
Resourcegeceived mixed responsasngingfrom strongly agree to strongly disagreBimilarly toKey
Resources, the statement about the Key Activitexived mixed responsewhile HLU 9 leader, UL strongly
disagres with Key Resources representing the highest cost, identified Key Activities as highest cost in their
product. ETRA, HLU 2 & 3 leader responded in similar fashamtly disagreeing and pi#ally agreeing with

Key Resources and Key Activities, respectively.
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The product/service ° ° ° °
will be developed °

usingpur c 0 mj

own funds.

Our customers will
fund the development
of the

product/service.

Tablel2: Aggregated responses for Revenue Streams

Responses foRevenue Streams were tackled in thablel12. In the terms d Revenue Streams, all HLU
leaders were aware that development of their product/service will not be funded by their customers.
Statement regarding the funding of product/servibg their own company received mixed responses.
Perhaps the question waso difficult to interpret. To be more specifid; LU 9 leader, UL, strongly agreed
with the statement that they will fund thelevelopment using their own fundsneaning that they will fund

the development of their product using the funds allocated to them in the CROSSBOW .gfogeche
respondents interpreted the statement as using tlueds available outside of the CROSSBOdjégt, the
responses could have been different.
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5 CROSSBOW business modelsSorart Gricds and risks associated with it

BMCwas made for eachlLU leadewith the help ofbeforementionedquestionnaires a ¢ h

HL U

eacdc

planned work will be describebriefly. HLUs are better defined in the Deliverable 2.3: CROSSBOW demo
clusters formal analysis. A short description of HLUs that briefly summarises the ones from D2.3 will follow

in each subsection.

5.1 HLU 1: Regional Operation Centre

5.1.1 Short HLUL description

Regional Operation Centre (RO®hich will be responsible for coordinating the cedticient and secure

operation of the whole soutltastern Europ@ower transmission network and enabling the shared use of

resources. It should be stressed at tpisint that the establishment of centres for regional cooperation
among multiple countries is not an entiralgw concept but their participation in balancing mechanisms is
A number of regional security coordination centres (RSC) have been developed in tlechading CORESO
in the western Europe, TSCNET in the central Europe, SCC in the BalkatN@RIDIC in the Nordic region,

and Baltic RSC in the Baltic region. The establishment of regmoération through RSC centres is strongly
supported by ENTSB [53].

As it was mentioned in th&able3 above, the leader of this HLUIESCS

5.1.2 Business Model Canvas for HLU 1

Initial fixed cost for developing the Operation Centre and
operating costs (staff, maintenance)

The Centre would benefit from economies of scale. Adding new
countrieswould be easer.

Key Partners & | Key Activities®@ | Value  §§| Qustomer ®| Qustomer @
- Compliance with the | Prepositions Relationships Segments
relevant Ncl?)?j:rs]d network Operation Centre for | Email, telephone, website.
1 o coordinating the cost- Qustomers can give
| Icrll-;hn?al\',:ll !esf\;eggiznd efficient and secure | feedback to improve the Qurrent:
necassary operation/planningof | platform. Relationships -T0s
] _ i .| South Eastern Europe's | with TSOsmost important| - Regional Security
- TOs: They define the Serve;eregil:ggancy ' | Transmission Network (main participant). Coordination Centers
_ roleand value of & and enable shared use (R
dm;?ﬁ:: gjplcrt;gg?‘]g]'es Key 24 | Of resources. Achieving Channels ™o | -European Network of
Centre Resources higher levels of - Round table discussions, Transmission Systgrr_l
" renewable energy conferences. publications, | Operatorsfor Hectricity
- ICT companies... , ; , P h
- ICT support/ providers, integration and workshops, webinars (ENTSO-B
Technical support, enhanched - Cooperation with Future:
- Heavily dependent on opportunities for regulators, TSOs, ENTSO-E - NRAs
the internet connection | renewable generators, RS - Political decision makers
and other energy storage and - BU Projects, cooperation
telecommunication media| demand side response. with NRA
/l -
Cost Sructure ¥ | Revenue Sreams o

Through the incremental amount of cost saving per year for each
TSOin the region. Depends on the cost savings. The price might
be lower at early stages and higher later on.

To interpret theBMC in observed in thHeigure5 oneshould start with the Customer Segments. HLU 1 leaders
have identifiedcurrent and future customer segments associated to their BMC. TSOs have been idastified
the maincustomeras well as RSC. In the futuiéLU leaderplan on cooperating with NRAsd working

Figure5: Business model canvas for HLU 1 leader

with andinfluencing the political decision maker$heir Véue Proposition consists of an Operation Centre

for coordinating the cosefficient and secure operation dfie SEBower transmissiometwork. Their Value
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Proposition has an ambitious target to define and incorporate new services and functionalitiesesstr

the shortterm operation tasks and thus demonstrating how an RSC can evolvedjpeaation centre They

will mostly communicate with their customers through round table discussions, conferences, publications
and workshops. Cooperation with regtdes, TSOs and ENT-&Gs also desirable. Consumer Relationship will

be maintained througltemail, telephone and websit€ustomerwill be able to give feedback and have the
ability toinfluence thefuture improvements. Special attention will be given e fTSOs as they are the most
important customer Due to the nature of the Value Proposition, customers should have customer support
available 24/7.TSOs were identified as Key Partners because they define the role and value of different
functionalities ofthe ROC.

One of their most important Key Activities will be compliance with the relevant NRA and network codes.
Compliance is the prerequisigand the main requiremerfor their Value Proposition to functiofReliabldCT
vendors are necessary because efting up and maintaining the appropriate servers, required for the
functionalities Servers should have sufficient redundancy as down time of djperation centreis
unacceptable. Key Resources are similar to Key Activitisoaisof the functionalitieslepend on a stable
internet connection, ICT support and providers.

Revenue Streams of the ROC were designed through the incremental amount of coss pavipear for

each TSO in the regioRevenue Streams will be dependent on said cost savingthargiice consumers are
willing to pay at the early stages might be lower compared to the later stages when the functionalities and
benefits of the ROC are proven and familiar.

The Cost Structure would require initial fixed costs for development of the &@@ bit more variable
operational costs for maintenance and salaries of the saffivell as software licence$he ROC would
benefit from the economies of scale as adding new countries (TSOs) would only rbguirerease of
variable costs.

5.2 HLU 2& 3: CrossBorder RES Management€rossBorder Storage of RES Production/Out-
put

5.2.1 Short HLU 2 & 3 description

The kenefits of the smart management of RES can span 4rostering. For instance, if the total
share of RES a country can manage (as a % of the wtamtled production) cannot be satisfied with the
national RES production due to a peak in demand or a fluctuation of production, instead of activating
expensive and highly polluting generation units to cover the demand, priority can be given to RESaener
coming from neighbouring countries. For both, HLU2 and HLUS3, it is not only necessary to share the
information on forecast demand, reiime demand, scheduled/forecast production and ré&aie
production, but it is also crucial to shareat some exént — a wholesale market. At least it is necessary to
identify the business flow and compensating rulesorder to orchestrate all these energy flows and services,
different techniques will be investigated withthis HLU. All of them require a smartegtration of the RES

in the CROSSBOW developed system in ordevoid with up to date information. The CROSSBOW RES
regional Coordination Centre (REE) will be ircharge of capturing and integrating data coming from
different RES units with different ietfaces andechnologies[53].

The management of available energy storage across the SEE region is of high impodesheetmincrease

RES penetration. The excess of RES production should be stored in any available facility through a flexible
mechanism. This mechanism should allow the access to all relevant actors and consider market operation
and network constraints. lus, the system should be able to calculate the cost to transfer the energy to
specific locations, taking into account the crdmgder transactions and the special local market conditions.
Additionally, the solution should consider any technical constratich as the capacity of the network. This

HLU will be based on the access to wholesale market and ancillary services as well the Wide Area Awareness
System (WAMAS)B3].
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As it was mentioned in th€able3 above, the leader aheseHLsisETRA
5.2.2 Business Model Canvas for HLU 2 & 3

Key Partners & | Key Activities®| ~ Value  g| CQustomer @ | Qustomer g
- Qlose contact to Prepositions Relationships Segments
CGontact with pre-sales
cu._c,tomers . engineer/ project
- Adaptation to national Between RES manager and sales
regulations and ) . .
requirements producers and TS0, engineer/field engineer
quire P the Goordination or contact with project
- Aose relationship with .
market opportunities Centre is capable of managt_er/ prodqct
- Large RESpromoters supporting TSOsinthe | manager/field engineer.
- Could service providers ¢ | management of large
- Forecast services Key 2® | portfolios of RES Channels  ®8 - T0s
-TOs Resources It supports owners Direct contact of - Bulk Energy Producers
and operators of RES commercial contra_lcts
- Local offices (local production to and new research pilots.
vendors and local bulk optimise the use Contact through some
energy producers) assets (maintenance, companies part of the
- Deployment of local HW |  economic efficiency). holding and through
(servers) and 24/7 support current customers using
the Coordination Centre.
/- -
Cost Sructure ¥ | Revenue Sreams (5]

Various options:
- Software license, Consultancy service (in-house engineers),
Turnkey solution project (SN +HW)
- Updates for the platform (new functionalities)
-Integration of new RESunitsin the platform

- Initial: Personnel (field engineers for deployment)
- Maintenance: Personnel in case of 24/7 in house engineers and
support
- Operation: HW (Local serversor cloud servers)

Figure6: Business model canvas for HLU32eader

Ninebuildingblocks of theBMC are presented in tHeigure6. The TSOs and budlectricitygeneratorswere
identified as themain clientsof the Regional Coordination Centre (RA®@E Value Proposition and the main
functionalitiesof the RESCCare the support of TSO in the managements of large portf@id’ES between
RE&lectricity generators using RBESd TSOs. The owners and operatorslettricity generators using RES
are supported to optimise the use of their assétem maintenance aneéconomic efficiency point of view.
Direct contact will be used as a Channel in communicating with the commercial contacts and new research
pilots. Thecompanyof the HLU 2 & 3 leaders will help in contacting some companies. Current customers
using theexiding Coordination Centre will also be presented the Value ProposiGustomer Relationship

will mostly be divided in multiple parts. Before and during the sales, customers would be able to contact pre
sales engineers and project managegsponsible fothem. During the implementation, contacts with the
field engineers, sales engineers and product managélbe encouragedor better customization

Maintaining a close contact to the customers as well as adaptation to the national regulations and
requirements were identified as the Key Activitiddarket opportunities should also be given special
attention as it would enable future cooperation. Key Resources will certainly be local dlicalsvendors

and local bulk energy producer$)eployment ofocal hardware and 24/7 support was identified as crucial.
Large RES promoters were identified as Key Partners as vi@léaast services.

Various approaches were considered in the Revenue Streams section. The will be different options ranging
from software license to consultancy service withhouse engineers. Turnkey solution project tivatlude
software and hardware were also considered as an optigpgrading the platform to include up to date
functionalities and integration of new RES units to élxéesting platform are also two viable options.

Cost Structure is composed of initial costs, mainly personnel (field engineers required for the deployment)
and maintenancecosts required for the personnel in case of 24/7house engineers and suppoih the
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operation, hardware with local servers and cloud storage should be considered.

5.3 HLU 45& 6: Distributed Storage for System Stability and Energy Quality Conattual
Storage Plants, Transnational Demand Side Management

5.3.1 Short HLU 4, 5 & 6 description

A set of distributed storage units (in the same country or not) can be managed by the TSO and DSO in order
to contribute to the quality of electricity supply (voltage level control through reactive power management)
and to keep thepower grid operationbalanced through strategies of distributed active power control whilst
reducingoperation costs for the entire energy system. The objectivielldi4is not to store the energy and

to trade it later, but to use the distributed storage units to operate thédgmore efficiently and at lower
costs [53]. In HLUS aVirtual Storage Plant (VSP) is an aggregation of energy stmsgerces that can)

be geographicallgpread across different locationig;be treated as a single large storage resource from the
gr i d o perspectiveii) use any combination of energy storage technologies, (small, e.g. batteries,
supercapacitorsflywheel, superconducting magnetic energy storage, and large e.g. compressed air, hydro)
to provide gridsupport in existing and future transmission networks at regional and global [Byslem
Operators will be offeredspecific services to esVSP for primary and secondary reserve, congestion
management and transmissi@and distribution network investment deferral. Energy producers and retailers
will be able to use VSP moitigate imbalances, store energy surplus and modulate market offersidernng

not only the productionbut also the storage capability for steady state and dynamic support of the network
and provision of requireduality of supply. When large storage is not available to support the excess of RES
production in the samecountry or in a neighbouring one, the coordinated use of a set of smaller
geographically dispersed storagaits can be considereb3].

In the context ofHLU6the demand of a specific country cannot be covered with cheap and green energy
units — even using units from neighbouring countries. In this scenario, instead of activating expensive and
polluting production units, big consumer$n the same or in a neighbouring country, participatinemand

Side ManagemerDSMschemes, are requested to modulate their consumptiang. public lighting demand

of an entire regionwater pumping stationdor irrigation, or controllable loads of large industrial users
connected to tharansmission network. HLU6 depends on the availability of DSM assets, whose preliminary
list is given in théollowing for each individual TSO, as well as on the existenagrahsnational ancillary
service marke{HLU9)[53].

As it was mentioned in th&able3 above, the leader aheseHLsis UNIMAN
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5.3.2 Business Model Canvas for HLU 4,5 & 6

Key Partners & | Key Activities @ Value & | Qustomer ®| Qustomer @
Prepositions Relationships Segments
Maintaining the network | Regional Demand Sde Emails, telephone,
operation within its Management (DSM) website. Qustomers can
regulated limits, meeting | Integration Platform that |give feedback to improve
- T0s, DOsand other | the requirementsof both| Wwill enable coordinated the platform.
research laboratories the service user and the | DSM programsat one or | Relationshipswith TSOs -TO0s
- TOsand DOs asdata service deliverer. multiple TSOs and DOs. most important (main - DSOs
enablers VSPto balance the excess user). - Balance Responsible
- Research laboratories ' of RESproduction in Parties (BRPs)
for collaboration in case Key 24 | countriesand to provide Channels .'B - Aggregators
complementary Resources ancillary servicestothe |~ g#g?;r?felg %Jmiggss - Virtual Power Plants
resourcesare necessary | Research laboratories, grid. - RJincaIic’)nsirFl) toJ (VPPS)
- ICT companies are key ICT support (servers,...) Qoordinated distributed ked i al P - Generating Companies
suppliers pp h storage and algotirhmsto ranked journals on power - Big Consumers
- Bxpertise and : systems
. optimally manage the . .
computational power of distributed storage - Cooperation with
the research laboratory IStributed h g regulators, TSOs, DOs,
for network wide analysis partmpahrgg;n the STO- ENTSO-E
Cost Sructure % | Revenue Sreams (s}
Through the amount of cost saving per year for each TSO and DSO
- Initial fixed costsfor developing and designing the tools in the region. TS0s, D0s— Planning and operating cost savings.
- Operating costs (employees, equipment maintenance, IT
company's fees, etc.) Pricing at the Introduction and Growth stage of the product might
be lower compared to when the cost saving will be proved.

Figure7: Business model canvas for HLU 463eader

BMC created for the HLU 4, 5 & 6 leader can be seéiigure7 above. As it can be observed, the ima
Customer Segmentsere identified as TSOs, DSOs, BRPs, VPRPsg#&iggs, generating companies and big
consumersAll of the before mentioned customers are able to participasethe Demand Response parties

in providing flexibility on the RegionBISMI nt egr ati on Pl atf or m. Pl atform’
the ability to coordinateDSMprogrammes at one or multiple TSOs and DSOs. The platform \wboitch

TSOs about the amount a¥ailableelectricityfrom the accessible controllable loads and services offered by
DSOs to TSGrross the border. The benefits of using such platform would be increase of cost efficiency,
guality and competitiveness @f u s t o proglucts and services. The Channels thatkté) leadewould

use to contact its Customer Segments would mostly be eenfies, EU projects, Publications in top ranked
journals on power systems and cooperation with regulators, TSOs, DSOs and-ENJ&mer
Relationships would be maintained through emails, websites and telephone. The TSOs would be given special
attention as they are necessary for the platform to function.

Key Activities required for the Value Propaosition to function wouldhieeability to maintairpower network
operation within its regulated limits by meeting the requirements of both the service usersandce
deliverer. Carefully designed algorithms would be vitaly Resources for the Value Proposition would be
access to Research Laboratories where functions of algorithms could be demonstrated and verified. Expertise
and computational power of such search laboratories would be used for network wide analyBsause

of that, research laboratorieare also identified akey Partners, as well as TSOs and DSOs as data enables.
ICT companies that would provide the necessary servers woulthalsonsideed as Key Partners.

Planning an@perating cost savings of TSOs and DSOs in the region would be considered as Revenue Streams.
Users would pay the platform as a part of their savings. The amount the consumers would be willing to pay
would be lower at the bginning, compared to later when the cost saving will be provée. Cost Structure

would be divided in the initial and operating costs. Under the initial scatsgbrywould fall the fixed costs
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5.4 HLU 7: Hybrid RES Dispatchable Plants

5.4.1 Short HLU 7 description

CROSSBOW proposes the study of Hybrid RES plants with storage capability andeniergggeneration
to achieve 100% controllable and sustainable production and provide stable and reliable power
independently ofmeteorological conditions. The proposed solution is based on solving the problem at the

generation levelNondispatchable RE®chnologies can be clustered and internally compensated in new

and I CT

company’ s

f

€ e ¢

configurations ofpower plants using storage and advanced control technologies, with the ensemble being

considered aslispatchable plants connected to the grid at a Point of Common Coupl®G)T his solution

will meet the requirements imposed by TSOs to be considered as a dispatchable, firm and fully flexible power
plant and will substitute the current role of fossil fuel backup systems while increasing RES

power generationThe objectiveof this approach is to take advantage of synergies between different kinds
of renewable energy and energyorage technologies in order to optimise investments and increase the

competitiveness of RE[S3].
As it was mentioned in th&able3 above, the leader of this HLUGOBRA

5.4.2 Busiress Model Canvas for HLU 7

Key Partners & | Key Activities®@ | Value  §5| Qustomer @ | Qustomer @
Prepositions Relationships Segments
Better use of the product Sales stage: Direct
durlng_lts [lfecycle. Product that can customer interaction with
Qustomization of the | contripyte with an the R&Dteam, which
- TS0s: Can help us product that isadapted | ;o) gperation of new | allows customization
adapt the tool tothe | to changesin legisiation, renewable energy After sales stage:
system requirementsto electric system and sources in combination Operation and
stabilize and improveit | operatingconditions. | \yith gorage systemsto maintenance - RESGeneration
asmuch as possible. ;| maximise the renewable companies
- Generators: Can Key 24 | penetration with high Channels ®8| Sorage companies
implement the product |  Resources dispatchability and offer | - Conferences, round - T0s
to manage its hybrid support for balancingthe |  t@ble discussionswith - Market Operators
renewable plants and - ICI'suppqrt ) grid by avoiding grid relevant customers
gain revenue. - Te"*“i[;‘\/’;”gg:'scat'on congestion. It can (TSOs, Generators..).
p improve the stability and ) )
- Weather forecast firmnesslevelsrequired | Detailed explanations
SEervices, i and demos. BU projects,
by electric system. projects,
- NRAs y R4 Dissemination Activities.
f b 4
Cost Sructure ¥ | Revenue Sreams o
- Initial fixed cost: Designing, development and test of the - Trainings and workshops for customerswho buy the product
) ) platform. o - Development of engineering services to size/ configure optimal
Operational and maintenance cost: Considering one product new hybrid power plants according to system requirements
operator, setting up and maintaining the computer and servers | . Fees from additional revenues obtained by RESGenerators due
and marketing cost. to the use of the product

Figure8: Business model canvas for HLU 7 leader

Figure 8 depictsthe BMC for the HLU 7 leadeFheir product will be targeted at the RIg8neration

companies, storage provider companies, TSOs and market operators. Their aim will be to provide their
Customer Segments with a produtitat could contribute with an optimal operation of new RES in
combination with storage systems to maximise the renewable penetration with high dispatchability and offer

support for balancing the grid congestion. The praduould also be able to improvgystem stabilityThey

will let their Consumer Segments know about their platform by participating on conferences, round table
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discussions and with relevant customers (T$@x]jucers etc.) Detailed explanations and demos well as

EU projects and dissemination activities will also be offered to the customers. They will maintain Customer
Relationship bylirect customer interactionvith the Research & Development team during the sales stage.
This would allow some customizaiis of the productOperation and maintenance of the product would be
offered during aftersales.

One of the Key Activities for HLU 7 leader woulddoenable customers to better use the product during its
lifecycle and become incorporated in thdiy-to-day activities. Customization offered to the customers and
adaptation to the changes in legislation, electric system and operating conditions would be vital for it to
function. Key Resources would be ICT support and ICT vendors as well as telecoatioruproviders and
weather forecast serviceKeyPartnersvould be TSOs that could helgapt the tool to system requirements

to stabilize and improve it as much as possideneration companies would enable the implementation of
the product to managés hybrid plants and gain revenue.

Considering the Revenue Streams, trainings and workshops would be held for customers who buy the
product In the early stages of the sales, customers would be able to influence the development of
engineering services tiheir preferred size/configurationSome fees from additional revenue obtained by
RES generators due to the use of the product could be implemented.

Cost structure would be divided between initial, operational and maintenance cost. In the initial stagfe, m
expenses would come from designjreveloping and testing the platform and its functionalities. During the
operational and maintenance cost, it would be required to set up and maintain the servers. Marketing costs
would also be required.

5.5 HLU 8: Coopative Ownership of Flexibility Assets
5.5.1 Short HLU 8 description

In HLU8 an innovative business model with underlying ICT technology for Cooperative Ownership of flexibility
assets will be demonstrated. While flexibility Assets, like Demand Response systErfidzal Power Plants,

are becoming common providers of balancing services in some European markets (e.g. Austria, France,
Slovenia, and UK) they are normally owned and operated only by electricity retailers or independent
aggregators whose business ottiges might not necessarily be aligned with their providers of flexibility (e.g.
consumers, prosumers, distributed generators, RES, and storage). The growing awareness of system benefits
brought about by distributed flexibility sources (supported recemtly so by t he European
“Winter Package”) is calling for new solutions th
terms to facilitate different interests, objectives and also technical characteristics different flexibility
providers might have. HLU8 will support deployment of flexibditgd otherassets proposed by HLURILU7Y

[53].

As it was metioned in theTable3 above, the leader of this HLUGSGRID
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5.5.2 Business Model Canvas for HLU 8

Key Partners &

H2020 project partners.

Energy Regulators are

Key Activities @

Prompt and professional
customer support

Value &
Prepositions

Hexibility Aggregation
Patform for flexibility
providersto organize
themselves
independently from
conventional electricity

Qustomer e
Relationships

Personal assistance,
relationship based on
human interaction,
email, phone calls...

Qustomer
Segments

?

Retailers, European

3 ; players.
stakeholdersin our Key e Channels ™| oomission, TSO, DSO,
business model. Resources Hficient optimization Prosumers, Distributed
_ engine, portfolio Generation
ICT equipment vendors. optimization combined Website, conferences,
ICT equipment, Data with extensive know- trade shows, targeted
centre operator, how and practical marketing
Sftware Consultants experience help us
offer new services.
Cost Sructure # | Revenue Sreams 6

Software as a service (SaaS) subscription fee/ license and hourly
consultancy services and fees. Pricing is volume dependent.

High initial fixed cost due to R&D of the platform.

Operational coststhat would include marketing, office space,
employee salary, setting up and maintaining the servers. Apart of customer revenues (2%- 5% from flexibility sale could be

allocated for subscription fee.

Figure9: Business model canvas for HLU 8 leader

In theFigurelOabove, a BMC for the HLU 8 leader can be obserted.U 8 | eader ' s Val ue
targeted at retaiers, EC, TSOs, DS@ssumers and DG. Their main goal is to provide their Customer
Segments with a Flexibility Aggregation Platform for flexibility providers to organise themselves
independently form conventiongbower systemactors. The advantages of such platform would include
efficient optimization engine and portfolio optimization combined with knb@w and practical experience

to help users offer new services to the market.

The Customer Segments would could mostly be reachedutiiravebsite, conference, trade shows and
targeted marketing. Their Customer Relationshipuld be maintained through personal assistance and
would be based on human interaction.

Their Key Activities needed keep their business active and make it work \ebloe prompt and professional
customer support and therefore Key Resources would mostly be ICT equipment, data centre operator and
software consultants. They identified their main partners to be H2020 project parasrsell as energy
regulators who aretakeholders in their business model.

Revenue would be gained mostly by Software as a service (SaaS) subscription fee/license. Consultancy
services would also be availalite an hourly fee. Pricing would be volume dependant. A part of customer
revenues (5 %) from flexibility sale could be allocated for subscription fee.

Cost Structure would consist of high initial costs due to Research & Development of the pl&tfmrational
costs would include marketing, office space, employee salary and settingdupa@ntaining of the servers.
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5.6 HLU 9: Transnational Wholesale and Ancillary Market
5.6.1 Short HLU 9 description

The main aim of HLU9 will be the proposal of unified types of balancing services, dimensioning, procurement
and settlement of balancing reserves astdndard products. In addition, cressrder balancing principles

for common usage of balancing reserve and exchange of balancing energy and imbalance netting will be
examined. A novel orchestrated muftodal market platform will be adapted and deploy&dich will allow

market players to integrate and interoperate on the distributed concepts with minimum sets of harmonized
technical and data requirements for market participation. The market platform will introduce and
demonstrate new innovative conceptfased on blockchain technology, microservices and APIs to
demonstrate the contractual and payment possibilities with systematic assessment of their efficiency,
transparency, scalability, interoperability, security and resilience, and the overall impaotlary services

and wholesale electricity markets. In this HLU the benefits and evaluation of balancing market integration
will be done with a proposal of an integration roadmap. The HLU9 will serve as profound basis for market
integration of the HLUHLU8[53].

As it was mentioned in th&able3 above, the leader of this HLUUK.
5.6.2 Business Model Canvas for HLU 9

Key Partners & | Key Activities @ Value | CQustomer ®| Qustomer g
Prepositions Relationships Segments

Gompliance of our Market

Platform with the Yearly reports, customer
. . relevant laws. System Market Platform | feedback, 24/7 customer
TSO: Participatesin the and Balancing Market service...
balancing market andis | |cTthat would set up and| Platform that offers non-
necessary for the maintain our servers discriminatory offer l\ilreandwik;]er C;?irgbiz; tvsvzzrr]e Qurrent: TSOs, BRPS,
balancing market. would be neccessary. | bidding and participation shargirc)ieas orr) eods Aggregators, VPPs,

) ) on amultinational cross- - Generating Companies,
Gompanies offering Key 24 | border market, taking Channels ™o | TradingCompanies...
customer support Resources into account Available

_Would be vital. Transmission Capacity. | Round table discussions, Future: Technology
Satlsfaqory customer Serversfor running the conferences, publications Providers, Auction
suppo_rt_ isnecessary for platform and ICT support/ For the sake of . . Offices, NRAs ...
retaining customers. telecommunication trustworthiness, both | BU Projects, Cooperation
providers platforms will be with regulators, TSO
blockchain based. associations, NRAs
NRAs, auction offices...
/ =
Cost Sructure ¥ | Revenue Sreams (4]
Initial fixed costs of designing and developing a turnkey market One-time participation fees and recurring trading, membership,
platform. recall fees and consultancy services.
Operational coststhat would include marketing, office space, Workshops and trainings for interested public and gettingto
employee salary, setting up and maintaining the servers. know the market.

Figurel0: Business model canvas for HLU 9 leader

FigurelOdepicts the BMC for the HLU 9 leaddt.U leaders anticipate that currently they target TSOs, BRPs,
aggregators, VPPs, generating companies and trading companies as their Customer Segtmantisebu
future, theywould consider adding technology providers, auction offices and NR¥&score of the Value
Propositionwould be a System Market Platforfar Ancillary Serviceand Balancing Market Platform that
would offer nondiscriminatory offer ildding and participation on a multinational crelssrder market, taking

into account the Available Transmission Capaclty. add trustworthiness, both platforms would be
blockchain basedChannels considered consisted of round table discussions, confarancepublications.
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EU projects and cooperation with regulators as well as TSO associations were plahee@ustomer
Relationship would be maintained through yearly reports and customer feedback. 24/7 customer support
would be required because of the specifics of the platform. Member chambers, where trading parscipant
could share ideas and needs were pospd.

One of the Key Activitiegrould be the compliance of the market platform with the relevant laws and
legislation. ICT that would set up and maintain the servers would also be necessary. Key Resources would
include servers necessary for running thetfolan, as well as NRAs and auction offices. TSOs would be Key
Partners as their participation would enable the balancing market. Satisfactory customer support is also
necessary for retaining customers, meaning that tight relationship should also be ssémblvith such
partners.

Revenue Streams would consist of dirae participation fees as well as recurring trading, membership and
recall fees. Consultancy services would be availaWerkshops and trainings would be held for the
interested public. Intersted public could get to know the market by participating.

Cost Structure consists of designing and developing a turnkey platform. Designing a platform would only be
an initial cost. For the operatiomarketing, office space, employee salary and settipgand maintaining
the servers should be included.
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6 Results and Discussion

The responses of the HUdadersindicate clearly the trendbf growth prosumers alongsidewith the
deployment ofSmart Gricsolutions needed to accommodate the more decentralised distributed energy
resources in the European Union. The new demand a
are affectingdistributionand transmissiogrids in an unprecedented way. It seems that the members of the
Smart Gridvalue chan will have to carry out significant investments to ensure that their networks keep up

with the innovation pace required. In addition, policy makers need to support TSOs, DSOs, and prosumers to
switch from the current ¢ odnnneacnta gaen'd afpoprrgoeatc’ h -t oT hteh
effective regulations and low private investments have been yielding lower investment decisions as a result
of higher regulatory risks associated wiBmart Gridinvestments while the need for developing and
improving network operation and development efficienag well asnaintaining low grid costs and tariffs

remains

Planning for coherenBmart Griddevelopment schemes with the participation of all members of the value
chain with an analogous remuneration d®search & Developmengxpenditure, while promoting the
development of innovative investments. This overall lack of adequate funding seems to be holding back
investments in smarter distribution grids. The members of the value chain with active involven&mnait

Grid development have to come to gis with costefficiency and havéo ensure an adequate investment
framework that can guarantee security and quality of supply at least societal cost. Innovation in digitalisation
is a promising solution to the pblem.

The HLU Leaders involved in the planning, technical operation and maintenance of recharging infrastructure
represent important actors and are central to the efficient integration of electric vehicles into the distribution
grid. It appears that stoge facilities constitute a very important part of tlBMCfor guaranteeing a safe,
reliable, and secure operation of theEansmissiorsystem, without an interference in the market. Business
Models supporting and improving reliability and optimisation of tystem, by maintaining the required

guality of supply and service seem to be very important. The reported CROSSBOW HLU cases highlight the
new emerging customer s’ roles (prosumer s, | ocal
system. Maindining existing and new customers as well as new entrants is a real challenge.

The outlined HLUs that have adopted B®ICpoint out the magnitude of the required investments and the
new roles that must be adopted within ttf&mart Gridnnovation rubric.m addition, the integrated approach

that incorporates energy and infrastructure, as well as the need for different products and technologies
highlights the importance and flexibility of thBMC Moreover, theBMCtaken into consideration by

C RO S S B O WEaders pdintéd to the following needs

1. The implementation of most energy efficient and cefficient solutions that will reinforce the
development of sustainable business models that support the changing roles acr&uaahneGridralue
chain.

2. The selection of thBMCas a preSmart Griddevelopment tool that can attract all members of the value
chain and pave the way for new roles to be taken by the sigadt growth business community.

3. The development of new regulatory frameworks that suppibee Smart Gridgrowth transformation
across EU and high quality and security of service, while facing operational and capital expenditure
incongruities.

4. The adoption of a holistic view for the growth of tB&Cwith coherent and measurable definitions of
societal benefits and R&D innovation tradéfs for investments that need to be carried by each member
of the value chain.

5. The routine of knowledge sharing and analysis of best financing and investment practices in order to
avoid duplication of nossustaindle business development efforts.
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6. New ways for financin§mart Gridgrowth need to be soughBMCwill have to secur@ndaddress the
needs ofSmart Grig projects with a significant societal value, thereby, balancing the investments for
large corridors ithe expense of small to mediusized projects.

7. Costs of demonstration and pilot projects have to be treated as energy efficiency incentive costs for
innovating business models.

Furthermore, the reported HLU cases @i Cdemonstrate their potential to @ate and run a more flexible

and smarter grid, with versatile roles, responsibilities, and service options. The need for regulated revenues
via network tariffs, hence low financial risks, has to be attended more. Tariff methodologies should however
be leftto the national regulatory authorities, as network tariffs highly depend on local features, with minimal
impact on cros$order trade.

The HLU response in the Questionnaire highlight the realities of the specific differences in memben states
regulatory aims and corresponding incentives schemes. The reported answers point to different
compositions of theBMCall of which are seeking efficient solutions and incentives for obtaining adequate
revenues. Under the circumstances, the timeframe of implementiadiod consistency with wider incentives
are a real challenge.
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7 Conclusions and Recommendations

The HLU responses in relation BdMCindicate that adequate metrics of controllable and achievable KPIs
have to be taken into consideration. These shouldiistinct for TSOs, DSOs, customers, market operators
and other parties. This should be an inclusive and unbiased process whereby the needs and interests of each
member of the values chain will be assessed. Most of all commitment to the development of eneegy

system, and be involved both at the national and the EU level.

It is important to actively involve the members of the value chain in awitnprocess assessing-arte the

best technology needed for the most ceefficient investment. Whether indéct or direct approaches,
investment decisions should be left to the emerging circumstances, which can heavily depend on how eagerly
policymakers want to achieve a certain goal.

Therefore, regulatory initiatives should pave the way for the most-effétient solution and the highest
societal value for the customers involved (small, industrial, prosumers, local energy communities). New
business models will have to cover a broad spectrum from technology improvements, costs reductions, new
products and seliees, all benefiting endusers and society at large. alternative.

CompanieservingSmart Grig have to follow the new trends in thedectricitymarket and redesign business
models for commercializing newlectricity distribution system and offering newesvices to the energy
consumersn thefuture. Thesayoalsmaybe achieved bintegraterenewable energy sources, electric vehicle
services, and demand response services for more value for the consumers and more profit for each member
of the value chainDR servicesmight soon be able to provide multiple electricity package options to the
consumers in order to meet their needs. System operatessld be able tooptimize their grid operations

to provide better power quality, and service providemsuld increase their income by offering additional
services.

In closing, all future services provided through integration of renewable energybwitrt Grids to reinforce
prosumer involvement in th@ower system which will give them more contrahd raise awarenss CQ
production can be reducedn environment and will enabl@SOs and DS@s improve grid security and
network stability, and will gain the trust of the prosumer for the development of sustainable business models.

D1.2 Emerging Business Models and Energy Matkeels



CROSS BOrder management of variable renewable energies
and storage units enabling a transnational Wholesale market

8 References and Acronyms

8.1 References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

‘“European Commi-s s2 N0 2Bnle/r gy Strategy’ . [
https://ec.europa.eu/energy/en/topics/energgtrategyand-energyunion/203energystrategy.
[Accessed: 28/ar-2018].

Euopean Uni on, ‘“Directive of 2009/ 72/ EC of t he
2009 Concerning Common Rules for the Internal Market in Electricity and Repealing Directive
2 0 0 3/ 50F/JEADr. Unigwvol. L211, no. August, p. L 211/63811/93, 2009.

European Commi ssi on, “Commi ssion Regul ation (
guideline on capacity al | oQffaJt BuroWnigmonJdly, ppo2#g,e st i o
2015.

European Commi s s igdaton (EU)Q016/ti47s0f 26 AngusR2916. Establishing a
network code on requirements for grid connection of high voltage direct current systems and direct
curentc onnect ed p o weOff. JpEun Unigvob 59,unb. & 341, pp-@5, 2016.

European Commi ssion, ‘Commission Regulation (E
guideline on f or woff d Euc. dmpome. Juty,\pp. a412)20616.at i on '
European Commi ssi on, ‘ Cc 0 mmiof XAugoish 20 RFeggablishing a o n - (
guideline on electricity transmission system o
Europea Commi ssi on, “ Cc ommi s-sof 23nNovBmebgru2D1&t i o n
establlshlng a guidel i ne oNovemderepp.t653j201li7.t y bal anc
European Union, ‘Regulation 2016/679 of the Eu
Un i ®fi. J. Eur. Communitiesol. 2014, no. March 2014, pp-88, 2016.

2030 climate & ener gy framewpOkl inge] .Clih
https://ec.europa.eu/clima/policies/strategies/2030_en. [Accessedd2-2018].

N . M. P . Bocken, S. W. Short, P . Rana, and S.

sustainabl e busi nleGeanPnoh\wbleth, pma 4206hFek. 30pde s '

S. Savvantidou, E. L. Morse, A. R. Syme, and A.Bfwrgy DarwinismThe Evolution of the Energy
Industry 2013.

C. Julian, *"Creating Local EAResPgblicEBsaa July,mi2E s : L.
2014.

F. Kley, C. Lerch, and D. Dal +HAnjgeli st NEeevgg pp s 0
Policy vol. 39, no. 6, pp. 3393403, Jun. 2011.

B. P. Koiral a, E. Kol i ou, J . Friege, R. A. H
community energy: A review of key issues and t1
Renew. Sustain. Energy Reral. 56, pp. 722744, 2016.

E. Mengel kamp, J. Garttner, K. Roc k, S. Kess|

energy mar kets: A case Apd BEnérgyvol 210, pp. F6B80,ddnl2018. Mi c 1

J. Ojasal o and K. sOjodelsThirtkiog to Serickd qmic:iAm EmpiBcal Study ens
Devel oping a Service Design Tool"’

J. Ro dolihaget @,z ' Busi ness Model s i n t he Smart Gr
Proposals for PEwmesgesva 7, nd?pp 614264870, ISépi 2014."
S. Annala, S. Viljainen, and J. Tuunanen, ‘' Rat

D1.2 Emerging Business Models and Energy Matkeels 42



[19]

[20]
[21]
[22]
[23]
[24]
[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]
[36]

[37]

CROSS BOrder management of variable renewable energies
and storage units enabling a transnational Wholesale market

Int. J. Energy Sect. Managol. 7, no. 4, pp. 459477, Nov. 2013.

D. llic, P. G. Da Silva, S. Karnouskas$, ai . Gri esemer , ‘“An energy mar
smart gri d neR0dhahdkEE ineroatianal Conference on Digital Ecosystems and
Technologies (DES2P12, pp. 16.

R. G. Mc Gr at h, ‘“Busi ness cMdahgRasge Plannwvd.i43F moo28,er y D
pp. 247261, Apr. 2010.

C. Mitchell,The political economy of sustainable energglgrave Macmillan, 2008.

T. ver Loren van Themaat, C. S. Schut t eework . Lut
To Design A Business Model For SobitleAfritaB & Ind. Bigp O f
vol. 24, no. 3, pp. 19204, Nov. 2013.

Cowi, ‘Capacity mechanisms in individual mar k e
A. J. D. Rathnayaka, V.M Pd ar , T. Dill on, O. -Grierded Rrosomer a n d
Communi ty Gr oups IHEBTechhoh 8oc. Magal. 33, noGy pp.d+48, 2014.

E-L . Apajal ahti, R. Lovi o, and E. Hei s keagy e n, ‘
efficiency servi ckEnergyPdlicweli8h, pd. &35, Jena20ld. st udy '

D. Birchall, J . J . Chanar on, G. Tovstiga, and
current practices, i s s ulets). Taahrbl. Managvalg56, me. t,tp. 1c h a | |
2011.

B. Bremdal , I . l'1i eva, R. Bacher, aDedelopmentsNi | s e

and future outlooks for Smart Grid oriented energy markets. Astéthe-ar t per specti ve.

M. Soshinskaya, W. H. J. CHs a u s , J. M. Guerrero, and J. C.
barriers andRenawcSusasnsEndrgy Rewlo40,9p. 65%72, Dec. 2014,

T. J. Foxon, C. S. E. Bale, J. Busch, R. Bush, &.rHdll, K. Roel i ch, “Low cCé
i nvest ment : extending bu #irasteid. Complexda. 2,sn0. i, @r4, sust
2015.

S. Hal | and T. J. Foxon, -evolMra Ipalitcal economy tothsemartS ma r
dig r i b Ehergy Poligywol. 74, pp. 608609, Nov. 2014.

G. P. Mendes, “Microgrids as Key for Energy Ef
Demand, and Mar ket Characteristics’, 2017.

S. Hal | and K. R o eMatiortit electriciBy supplymmarkess: Tireoraleeof complex o

val ue i n t he EhkrgyRokgwol 82, pp.286208) May 2016.

X. He , E. Del arueM. WG| &¢ harts,e|l ‘eA&rnoweald Wusi nes
valuesofelectd i t y sEneygy Roticgvol. 39, no. 3, pp. 15738585, Mar. 2011.

I nternational Energy Agency, ‘Comment ary: Ch e
i nvest ment ', 2017. [ Onl i ne].
https://www.iea.org/newsroom/news/2017/decembedommentarychangingutility-business
modelsand-electricity-investment.html. [Accessed: 29ct2018].

G. Erbach, *‘“Understanding el ect r-10c206,y mar ket s

E. A. Martinez Cesefia, thital neBvork chpacitgsumportfrom demancc a r e |
side response: Techreconomic assessment of potential business cases for small commercial and
residential endu s e Energy,Policyol. 82, pp. 22232, Jul. 2015.

M. Val l és, J . Reneses, R. Cossent , and P. Frie
demand response in electricity di BEldctr. PdwertSyspo n n e

D1.2 Emerging Business Models and Energy Matkeels 43



[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

CROSS BOrder management of variable renewable energies
and storage units enabling a transnational Wholesale market

Res, vol. 140, pp. 68%98, Nov. 2016.

H. Cheslo u g h , ‘“Business Model I n n oblagtRangePlann®p 480 r t un
no. 2-3, pp. 354363, Apr. 2010.

C. Weiller and A. Neely, ‘Busi BreAca. Mdmg €dnppDe si g |
1-21, 2013.

D.T.Ta and M. A. Smith, ‘“The U. S. DEquta J.volm2B, naa o f |
8, pp. 8494, Oct. 2012.

Y. Yang, ‘“Understanding househol d s WEnetgePRolicyng be
vol. 69, pp. 406414,Jun. 2014.

Ofgem’s Future Insights Series, ‘ Rutirc imsightsESgre r g y

pp. 118, 2016.

X. Tan, Q. Li, and H. Wang, ‘“Advances &mndl trer

Electr. Power Emgy Syst.vol. 44, no. 1, pp. 17991, Jan. 2013.

A. Osterwalder, Y. Pigneur, T. Clark, and A. Smitlgd A y Saa Y2RSt 3IASYSNI (A2
visionaries, game changers, and challengers

A. Osterwalder, Y. Pigneur, G. Bernarda, and Aigbe3 Smithx | £ dzS LINRP L2 aAGA2Yy R
create products and services customers want

A . Osterwal der , Y. Pigneur, and C. L. Tucci , ‘
t he ¢ oGommup.tAssoc. Inf. Sysol. 15n0. 1, pp. £43, 2005.

A. Aljena, “Busi n-efsisl Imondge It hdee sg agpn i negt weoestd, p hi | «
2014.

F. Boons akdewnd,Liu'dRksi ness model s -oftleerart adu st ai |
stepstowards ag s e ar ¢ h J. &lgan.riPb@vol. 45, pp. 919, Apr. 2013.

J. C. C. M. Hui jben and G. P. J. Verbong, ‘B
experi ment s i nEnerdyoligyel.t56 ppr I6B7H0,dViEy 2013.

‘Il nvbBlde new Horizon 2020 EU project . [ Onl ine] .
13-Oct2018].

‘ Emp o-weorc a | Electricity Retail Mar kets For Pr c

Available: http://lempowerh2020.eu/. [Accessed:-O&+2018].

C. Dixoret al, JRC Reference Reports: Smart Grid projects in Europe: lessons learned and current
developments2012.

CROSSBOW, ‘Del i verable 2. 3: CROSSBOW demo c¢l us

D1.2 Emerging Business Models and Energy Matkeels 44



ossbow

8.2 Acronyms

CROSS BOrder management of variable renewable energies
and storage units enabling a transnational Wholesale market

dziAySaa a2RSt /| yol &
5Aa0NRBYARBIRIAZY

5SYIYyR wSalLkyas

5SYI{YRRS al yl3aSyYSyi

S5Aa0NROdziA2Y {@adSY hLISNI G2NJ
9dzNRB LISIY [/ 2YYAAaAz2y

9dzNR LISy | yA2Y

| A3K [ S@St !aS Ol &S

LyadAiddziS 2F /2YYdzyAOlIGA2Yy | yR [ 2
LYF2NXIGA2Y YR /2YYdzyAOFIGA2ya ¢S
W2AYy (G wSaSkNOK / SyidNB

blFGA2yFf YR YFLRRAAGGNRIY | yADBSNEH
blraGA2ylf wS3dzA | G§2NB | dzil K2NR G @

tdzof AO t 26SNJ/ 2NLRNFGA2Y

wSySs6loftS 9ySNHe {2dNDSa

wSIA2y Lt hLSNIGA2Y [/ SyidNB

{ YIRESRAdzY 9y iSNLINRA&S

¢CNIyavYArAaarzy {@a0dSY hLISNI G2NJ

NIidzZ £ t26SNItflyd

t
t

Jiddkt {G2NF3S ttlydh

A

AN

YAGSNEAGE 2F [2dzmfal yl
YAGSNEAGE 2F al yOKSad SN

D1.2 Emerging Business Models and Energy Matkelels 45



and storage units enabling a transnational Wholesale market

@;;Sbow CROSS BOrder management of variable renewable energies

9 Appendixl: First questionnaire
Questionnaire for defining Business Models

Business Model Canvasvas used as a starting point for this questionnaire. There are 9 building
blocks in the canvas. The first 9 topics represent the 9 building blocks. The last two topics will give
us an idea of any possible risks and barriers in oyrgsed business models and better ways to avoid
them.

Questionnaire will help us analyse the emerging and innova®reart Gridbusiness models and
energy market model in the scenario of high renewables penetration. The starting point for the
development ah integration of new business models was made before the GM in Belgrade. The
analysis will be essential for the creation of viable and sustainable business models.

We kindly ask you to fill this questionnaire. The information you provide us will be esserdl in creating
a report for the T1.1.2. Your answers will not be used for any other purpose than to create a report for
T1.1.2.

If there are any questions do not hesitate to ask us!

The utility you are representing is: (Please tick appropriate box)

HLU __ leader:

Customer segments
%OAOUT T A § PAT DI Ah T OCAT EUAOETT Oh 8Qq OEAO Ui O AOA

a) Who are your most important customers? Who are you selling your products to?

b) What type of customers do you plan on working/do you work together wih?

Value propositions
Products and services that create value for your customers.

a) What need are you fulfilling? What value do you deliver?

b) What is unique about your Value Propositions and why does your customer prefer them to
their alternatives?
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¢) Rank your advantages in order of importance.

d 7EEAE TTA T &£ Ul 60 AOOOI i A0OOGs DPOI Al AT O AOA

Channels
Ways that you are interacting with customers and delivering value.

a) Which entities do you use to communicate your proposition to yousegments? How are you

reaching users of your services?

b)  Which channels work best?

c) Which are most costefficient?

Customer relationships

What type of relationship are you establishing with your customers? How do you maintain
satisfaction?

a) How does the customer interact with you through the sales and product lifecycle?

customer

b) Describe customer relationships, with notes if they differ across Customers.

c) How costly are they?

d) What type of relationships do users of your services expect?

Revenuestreams
How is your business model capturing value?

a) How does your business model produce recurring revenues?
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b) Map Customer Segments to Value Propositions to Revenue Streams.

¢) For what value are customers really willing to pay?

d) Desired ROI for you asin investor?

e) How do users of your services pay (License, Subscription, Fixed purchase of service)?

f)  Are you considering any other payment models in the future?

g) What does your revenue streams depend on (Product feature dependent, Customer segment

deperA AT Oh 611 O0i A AAPAT AAT Oh . ACT OEAOEI T TAAOGAE

Key activities

Which things you really need to be able to perform constantly. Crucial things the business needs to do,
to deliver on its propositions and make the rest of the business work. Kegctivities can also include -
ITCIETC T AAOTET C AAT OO OOGAOOh | AET OAETET C OOPAOEIT
a) What Key Activities does your Value Propositions/Channels/Customer Relationships/Reve-
nue Streams require?

b) Do you plan on expanding your Key activities? Which awtiies do you plan on adding?

Key resources

Infrastructure necessary to create, deliver and capture value for the customers. Which assets are
indispensable in your business model.

a) What type of providers do you mainly work together with (rank them in orcer of importance)?

b) What are the most important sectors (industrial and commercial customers)?

c) What Key Resources do our Value Propositions/Channels/Customer Relationships/Revenue
Streams require?
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Key partners

Partners that can help you leverage youbusiness model; in case you do not have all the key assets
yourself.

a) Who are your Key Partners? What Key Activities do partners perform? What key resources
do you offer to your Key Partners?

b) Who are your key suppliers? What Key Resources are we acqugth

c) Whatis your relationship with Key Partners based on?

d) Isthere a stakeholder that is part of your business model?

e) What Key Resources do you offer them?

Cost structure
Identifying the biggest and the most important costs.

a) What are the mostimportant costs in your business model?

b) List Cost Structure elements with notes on their relationship to Key Activities.

c) Which Key Resources are most expensive?

d) Which Key Activities are most expensive?

e) Are there any economies of scale or economie$ scope?

Barriers

a) What are some barriers that you expect in your business model? (rank them in order of im-
portance)

b) Can you propose some solutions for the abovwmentioned barriers?
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Risks

a) What are some risks associated with working in the currentegion?

b) Did you consider any political, financial or other risks associated with working in the current
region?

c) Did you consider the historical background of the region?

Additional Comments:

Thank you very much for your time!
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10 Appendix2: Second questionnaire

Questionnaire for defining Business Models

This Questionnaire is a part of the D1.2 Emerging Business Models and Energy Market Models. We
are collecting information from the HLU leaders in the CROSSBOW project. The focal pthi of
second version of the questionnaire is still about the Business Model Canvas, which has been used as
a starting point.

Our goal is to understand how the HLU leaders view the emerging and inn@&awveGridousiness

models, including the Businessadldiel Canvas, as well as the energy market outlook under a high
renewabl esd penetration in the project region
sustainable business models in the future.

You are kindly invited to participate in this survey as a HLU leader.Your contribution will offer

us a valuable insight on how your organisation, as a member of the value chain is rating different
business opportunities offered by Smart Grid. The process of filling out the Questionnaire may take
appoximately 15 minutes.

Please note that filling out the questionnaire will provide the partners of CROSSBOW
responsible for the write-up of report T1.2 with relevant information. It is important to send us
your answers no later than September 20, 2018. Yoanswers will not be used for the writeup
of report T1.2 only.

If you have any questions, please do not hesitate to ask us!
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The utility you are representing is:

HLU Leader:

The present questionnaire consists of two parts and serves as an extarigfee previous questionnaire. Its

first part focuses on the Overview of the Business Model Canvas that will allow comparisons across different
HLU views. Its second part will elicit pricing mechanisms adopted by HLU leaders. The preceding question-
naire addressed similar matters which were not answered completely by the HLU leaders due to the early
stages of the HLU definition.

Please give some thought during answering the questions given below and in relation to the required pricing
mechanisms that yowill apply to your product. Some questions were presented in the preceded, the ob-
tained answers, however, were incoherent.

Part 1: Business Model Canvas Overview

Some statements in this section may relate to questions provided in the pregim&ionnaire. You may
have to refer to your previous answers in order to remember your value proposition, partners, cost structure.

Please mark with X in the box where you find the appropriate evaluation of the statement. Please
provide answers to all of them.

o 29 STATEMENT Strongly Partly Neither Partially Strongly
s 5 8 Disagree Disagree Agree nor Agree Agree
o 2 o Disagree

The Key Partners in our
HLU are capable of
fulfilling the role in the
creation of our Value
Proposition.

Other parties (not direct
Key Partners) could
possibly influence the
delivery of our product/
service.

(Think of NRAs, trade
associations, etc.)

KeyPartners

Our Smart Grid busines
model could be affected
by the activities of other
parties related to the
Smart Grid system.

STATEMENT Strongly Partly Neither Partially Strongly
Disagree Disagree Agree nor Agree Agree
Disagree
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We are aware of the Ke
Activities required to
realize our Value
Proposition.

We are aware of our Ke
Activities and their
interrelation in carrying
out our Value
Proposition.

There is a need for
outsourcing of some of
our Key Activities in
order to fulfil our Value
Proposition.

KeyActivities

We have successfully
distributed rolesand
Key Activities to our
partners in the Smart
Grid network.

STATEMENT Strongly Partly Neither Partially Strongly
Disagree Disagree Agree nor Agree Agree
Disagree

We are aware of the Ke
Resources needed for
securing the planned
Value Proposition.

Key
Resources

STATEMENT Strongly Partly Neither Partially Strongly
Disagree Disagree Agree nor Agree Agree
Disagree

We have detected and
solved the Customer
Segment’' s i
relation to our
product/service.

Our products and
services were selected
in accordance with
market needs.

We are aware of the
benefits for Customers
when utilising our
products and services.

Value Proposition

We are aware of the
additional value our
product / service has for
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the Customers
compared to our
competition.

Our relation with our
Customers has been
formulated using
professional marketing
tools & approaches.

STATEMENT Strongly Partly Neither Partially Strongly
Disagree Disagree Agree nor Agree Agree
Disagree

The most effective
Channels for reaching
our Customers are
through online services.

(website, mail, social
media, etc.)

The most effective
Channels for reaching
our Customers are low
cost.

Our Channels were
chosen based on their
speed and effectiveness

Channels

Our Customers are
advised and fully
supported while
choosing our
products/services
through direct
interaction (i.e.
consultation services).

Customers have no our

company.
STATEMENT Strongly Partly Neither Partially Strongly
Disagree Disagree Agree nor Agree Agree
Disagree

Our Cust ome
characteristics affect ou
product/service.

Customer
Segments
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We do not expect to
gain any other
Customers than the
ones targeted.

STATEMENT

Our product/service
targets:

(Please mark with X as
many as needed)

STATEMENT

Our company is a Small
Medium Enterprise
(SME) with a structure
cost above average in
my country.

Key Resources represe|
the highest cost in our
product/service.

Cost structure

Key Activities represent
the highest cost in our
product/service.

CROSS BOrder management of variable renewable energies
and storage units enabling a transnational Wholesale market

Mark with X for the desired response below

Household Commercial
Customers Customers
Strongly Partly Neither Partially
Disagree Disagree Agree nor Agree
Disagree
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STATEMENT

The product/service

% will be developed

= using our

e own funds.

§ Our customersvill

E fund the
development of the
product/service.

CROSS BOrder management of variable renewable energies
and storage units enabling a transnational Wholesale market

Strongly Partly Neither Partially Strongly
Disagree Disagree Agree nor Agree Agree
Disagree
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Part 2: Detailed cost evaluation and pricing mechanisms
Please use approximation figures when responding about revenues and predicted costs.

a) For what value are customers really willing to pay?
b) How does your business model produce recurring revenues?
c) Desired ROI for you as an investor?
d) How do users of your services pay (License, Subscription, Fixed purchase of service)?
e) Are you considering any other payment models in the future?
f)  What do your revenue streams depend on (Product feature dependent, Customer seg-
i ATO AAPAT AAT Oh 611 O0i A AAPAT AAT Oh 1T ACIT OEAOQEIT I
g) What are the most important costs in your business model?

Additional Comments:

Thank you very much for your time!
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