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INTRODUCTION

By Emiliano Lopez Atxurra (Orkestra)

It is my pleasure to presentSmart Energy: New Applications and Business
Models, a report which has beenprepared by The Boston Consulting Group (BCG) in
collaboration with the Energy Chair of OrkestraThis report is yet another reflection of
BC@ active participation in the Energy Chairas well asof our shared interest in
tackling strategic issuego prepare for the future.

| would like to mention the predecessor to this report,Redes de distribucion eléctrica
del futuro. Un analisis para su desarrolfowhich was presented at the Spanish Energy
Clubin November 2013, and which provided the basis for aninternational conference
on the topic in Bilbao. The studytitled Generacion distribuida y autoconsumo: Analisis
regulatorio3 was published one year later and this currentreport is meant to expand
and serve as acontinuation of this line of research and papers.

The concept of smart grids has beenspreading quickly due to advances in power
distribution and the inclusion of consumes as active new stakeholders in power

systems. Consequently,these developments are giving rise to the creation of new
business models.

The energy transition undertaken by Germany and France, and the fact that the
Franco-German energyaxis views it as a strategic vector for Europé technological and
industrial renaissance, areat the heart of theso-called smart gridprocess.

The evolution of climaterelated events, the urgent need to reduce Eurof@ energy
dependence, the search for European energy sovereignty based on efficiency and new
energy sources, and Spain and Fape® race for competitiveness against other regions
all represent additional challenges to the overarching ainof the European Union's
recent proposal: a European Energy Unioen routeto energy transition.

The energy transition will lead us tofocus ona new energy modein which, unlike the
conventional model which has held sway in recent decades, technology, production
and energy consumptionare playing a key role andexperiencing significant advances
This energy transition, which | have called attention to repeatedly, particularly in
relation to the Spanish energy system, is already making inroada Europe® major
energy corporations.

2 In English,Power Transmission Networks of the Future. A Development Analgxiiginal in Spanish.
3 In English,Distributed Generatiorand SefConsumption: a Regulatory Analysi®riginal in Spanish.
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The annual analysis conducted by Ernsk Young(Ernst&Young, 2014)on write -downs

and theimpairment of assets of European utilities indicates thatlepreciation, which in

part comes from generation assets, is @rowing trend. Annual impairments for
Europe's 16 largest utilitesx AT O AOT I ©BgesapmnA@i Il BbBo,aAdET | ET 1
reachedOp ¢ 8y AEI T EIT 1 z2811, ECONpEIBang Vatenfallt accounted for

60% of impairments and, in 2012, Enel, RWE and GdF Suez accounted for 59%. In
cnmpch " A& 30AU xO1 OA Al x1 ©Oc¢ AEI | BhéeWdll DOEI| A
StreetJournal 2013).

It should be noted that in February 2014, GdF Sues Chief Executive spoke about
impairments by stating, "I am writing off this old world. | want to change the
company® culture and invest in the new world, which includes our involvemenin

Europe® energy transition'.

Likewise, in November 2014, E.ON announced a strategic turnaround for the company
which, pending shareholder approval, will be plannedut this year and implemented

in 2016. The turnaround is focused onthe core idea of enegy transition and will lead

to the launch ofE.ON'sconventional business asa new company.

These reflections may leadeaders to delve into the terms of Germany and France's
energy transition, where one will find that yesterday® world is being left behind and
we are entering a newworld of energy.

This report confirms that power systems ae beginning to undergo changes in some
cases significantones? to the way electric poweris generated and consumed. We are
also witnessing the occasional, limitedparticipation of non-traditional stakeholders in
the development of new business models. The decreased cost of certain technologies
such as photovoltaics, smart meters and IGT facilitates this change although the
development of the®e models is stillpartially dependent on factorslike regulations.

The methodological framework adopted is revealindpecauseit evaluates the economic,
businessrelated and regulatory information neededto explain the business models.
This makes it possibé to adopt a rather sophisticated approach antb hone in onkey
aspects of the core idea o$mart grids: distributed generation, demand management
and the aggregation of consumer capacity

Ultimately, this report analyzes how the business cases and models studiesbuld
potentially be applicable to SpainWe then goon to offer conclusions whichl believe to
be of interest, asthey serveasa foundation and focus for dispassionate debate on the
inevitable energy transition. As a whole,our aim is to contribute to energy efficiency
and, in particular, Spain'sessential technological and industrial renaissance

| would like to offer my most sincere thanksto The Boston Consulting Grou@and the
team headed by Ivan Martén andaniel Lopez two distinguished experts on the
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energy sector as well as the authorsAlfonso Abella Javier Argiieso and Arthur Bozo
from BCGand Eloy Alvarez Pelegry and Unai Castro from the Energy Chair, who have
all been committed to makingthis report a reality.

Emiliano Lopez Atxurra

Chairman of the Sponsor Committee
Energy Chair of Orkestra -IVC. University of Deusto

Smart energy

Energy Documents 2015



Energy Documents 2015

INTRODUCTION

By Ivan Martén Uliarte (The Boston Consulting Group)

Following several years of fruitful collaboration in which The Boston Consulting
Group (BCG) has shared its knowledgand experience with Orkestra inprojects
undertaken by, and in collaboration with, the Energy Chair, the two institutionshave
continued working towards their shared goal of contributing to debate to improve
energy efficacy, efficiency and competitiveness.

On this occasion, | am pleased to preser&mart Energy: New Applications and
Business Models, which was prepared in collaboration with the Energy Chair of
Orkestra. The report provides an overview of new business models which are
emerging in thepower industry and, more specifically,in the field of smart energy. It is
intended to be of usefor all players operating in the energy industryas well asother
stakeholders.

This is a crucial moment in the evolution of thepower industry given the various
vectors of change, such asew energy policies,the penetration of power generation
technologie renewable sources and distributed gneration saurces? and more
active, demanding consumerswhich areall setting a new stage for competitionin this
changing environment, several stakeholders are positioning themselves within the
power industry with new business models. The economic basis of the industry is also
evolving considerably and, & a result,power utilities are facing new challenges and
opportunities. We arewitnessing different reactions to these changes in each country
according to the intensity and speed okachmarket's evolution.

In the United States and Germany, companies are taking a more proactsgproach

when it comes toadapting to the new environment. Uilities are concentrating on new

business modelsby either offering a specific service to their consumers themselvesr

acting as coordinators fordifferent service providers. What these actions all have in
common is that they are focused on better meeting the needs ofincreasingly

sophisticated and technologically avvy consumers.

This report is the result researchon the new business models which are emerging in
countries that are experiencing the most significant change Thanks to the vast
experience of BCGs Global Energy Practice, we offer illustrative examples of
companies that are adopting these business models and the impact they are having in
their respective countries. The report also covergurrent key success factors for each
of the new business modelsand offersguidelines regarding how to implement them.

Energy Chair of Orkestra and BCG



Once again, | would like to thank the Energy Chair of Orkestra for the opportunity to
share ourthoughts and recommendations on a sector which is so very importano the
economy as a whole ando the wellbeing of society. | would also like to congratulate
the magnificent research and outreach work they havearried out in recent years.

We hope that this study will be of use to all players operating in the energy industgs
well asother stakeholders.

Ivan Martén Uliarte
Senior Partner & Manag ing Director

Global Leader, The Boston Consulting Group Energy Practice Area

Smart energy

Energy Documents 2015



Energy Documents 2015

PREFACE

Energy Union and Energy Transitions: What role does smart energy play?

By Eloy Alvarez Pelegry (Orkestra)

In late February, rot long after this study was completed, the European
Commission published itsCOM (2015) 80final communication, entitted Energy Union
Package A Framework Strategy for a Resilient Energy Union with a Forwdrodoking
Climate Change Policy The Energy Union is part of an ambitious cihate policy aimed
at providing EU consumers fesidential and businesses)with access to secure,
sustainable, competitive and affordable energy.

The strategy seeks to achieve several thingsncluding a lowcarbon economywith
strong, innovative and competiive companies. Citizens are athe core of the Energy
Union and will benefit from active participation in the market andnew technologies
which reduce their energy bills all while protecting vulnerable consumersat the same
time.

According to theCommission's document, in order to achieve this goakve must move
away from an economy in which energy is based on a centradd, supplyside
approach, old technologies and outdated business models.

The Commissiors communication goes on to state that consumers must be
empowered by providing them with information, choices and creating flexibility to
manage demand as well as supply

These statementswere chosenbecausethey reveal a vision for the energy system in
which consumers gradually have more information and decisiorrmaking powers on
the demandside, and in which the aggregaon of thousands of demands for energy is
managed in such a way that it is an active part of the immediate balance between
power suppliesand demand.

This study provides an analysi® from two complementary perspective® of business
models based on demand management (smart homes, demand responste.)as well
as regional aggregations (virtual power plants and microgrids) and, naturally,
distributed generation models. These modelsare examned, first, according to their
position along the power industry value chain and second, according to their level of
sophistication.

4We will not be conducting a detailed analysis of the document or its fifteen action points here.
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All of these models fall withinthe vision of decentralized energyin which consumers
have more information, more decisicn-making powers and are involved in managing
systemsby means of their demand.

The European Uniors strategy has five interrelated dimensions: energy security, the
European energy market, energy efficiency, decarbaring the economy and lastly,
research, innovation and competitiveness.

Smart Energy in the Energy Union

| believe that smart energy plays a significant role in several of these
dimensions. For example, it contributes to energy efficiencginceit allows for demand
to be moderated and spikes to be mitigated. Smart energy also supports
decarbonization since it progressively incorporates renewable technologies by means
of distributed generation. With regards to research, innovation and competitiveness,
smart energy facilitatesconsumer participation in the energy transition through the
implementation of smart grids, smart home appliances, smart c#és and home
automation systems.

While all of these dimensions areelevant to our study, the relationship between smart
energy andthe dimension relating to afully integrated energy market is the most
evident. In fact, the communicationcited includes a specific section regarding a new
framework for consumers in which, among other things, it points out that smart
technologies will help both consumersand the energy service companies working for
them to take advantage of opportunities bycontrolling their energy consumption (and
possible seltproduction). This will result in more flexibility in the market and reduced
consumer bills.

The communication also claims that there will continue to be a push towards
standardization, support for the deployment of smart meters, and further development

in smart grids and smart appliancedo reward flexible usageof energy. To this end, the
Commission will develop synergies between the Energy Union and the Digital Single
Market agenda. Lastly, the aomunication stresses the importancethat regulated
tariffs not limit the development of effective competition so that market prices send
the correctsignals.

Before entering into our analysis ofenergy transitions, it may be opportune to point

out, as indicatedearlier, that the Commissionconsiders anambitious climate policy to

be at the core of the Energy Union Therefore, itis no surprise that the Commission has
also published another communication, COM (2015) 81 fina) also entitled Energy
Union Packagebut subtitled The Paris Protocog A blueprint for tackling global climate
change beyond 2020~hich serves as a roaanap for dealing with cimate change after
2020.

Smart energy
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The document stresses the need to achieve a global transition wards low emissions
which promotes opportunities and benefits European economies without
compromising growth and jobs.

To this end, the overall objective of the Pari€limate ChangeConference, which will be
held in late November and early DecembeR015, should be to reduce global emissios
to at least 60% below 2010levels by 2050 andto ensure a dynamic process in which
global objectives are reviewed every five yearsthus promoting international
cooperation and effective implementation.

The communication points out that the European Union accounts for 9% of global
emissions although this proportion is falling, and it recognizes that Europe®
contribution to global emissions is modest, particularly when comparedo China
25% andthe USA's11%. For theprotocol to be effective, and to achieve kvel global
playing field, the communicationidentifies the needto promote broader geographical
coverage and relations between emissions sectorsand that the countries with the
greatest responsibility and capabilities need to have the most ambitious and robust
mitigation commitments.

Given the significance of thaforementioned, there are two aspects which would like
to point out: the emphasis on mobilzing needed funding(public and private), and the
relations and mobilization of other policies such as research and innovation. | will
return to these topics belowwhen discussingenergy transitions.

Energy and Industrial T ransition

It is not surprising that, within the context of medium and longterm changes
stemming from efforts to modify the economy and energy which are linked to
decarbonization and the fight against climate changethe terms @nergy transitiond
@&nergewenddand @ransition énergétiquélare now widely used.

In this regard, certaincountries, such as the United Kingdonserve as benchmarksiue
to the considerable changes they propose to make for the future of their energy
systems and the clear implementation of demand-side measures for end consumers.
The energy transitions announced by Germany and France in ContinentalrBpe are
also highly noteworthy and havegiven riseto large number ofanalyses andeflections
on the topic.

Elements of theenergy transition in France are mainly expressedn the Projet de Loi
sur la Transition Energétiqué Some of its ley aspects includehe intention to decrease
the weight of nuclear generation,to strengthen the country® industries through

s&1 O AEOOOEAO ET &£ Oi AGEI T h OAA OEA OOOAU bpOdel EOEAA
AEOOOEAOAEelT Al i AOOEAA AAI mEOOOOI 8 51 AT UI EOEO DPAOA
6In English,Legal Project for the Energy TransitiorOriginal in French.
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mergers, such & Areva and EDFto increase theshare of renewables, to implement
energy efficiency measuresn buildings, and to expand therole to citizens andsocial
agents

In this context, the new energy paradigm heralds a potentialndustrial revolution
which will benefit from the era of smart grids, energy efficiency and the many
opportunities provided by information technology. The French bill also stipulates that
the government will develop appropriate measures to properly develop self-
consumption, with all that it entails, and that it will support renewable energy sources
to diversify and promote home-grown energies.

Energy Documents 2015

In the case of Germany, the transitiois centeredon the concept of@nergiewendéand
the organization, Agora, has done the most in terms opublicizing elements of change
and the future’ In this case, the role of smart energy in the energy transition is clearer
since Agora advocates greater penetration for renewablesprimarily photovoltaics,
but biomass and biogas as well. However, in 2013he penetration of solar
photovoltaic generation was 5.7% in Germany and 3.62% in Spain, where 43.23% of
power generation and 14% of primary energy came from renewable source3hat
same year, approximately 22% of Germar® power and 11% ofprimary energy were
renewable.

Naturally, this is not the place fora detailed analysis of energy transitions. However,
there is no reason not to highlight a few pointghat are of particular interest to this
study.

The first is already clear: the unquestionable vision shred by energy transitions and
smart energyin their different manifestations, forms and business modets including
not only smart homes, but alsoapplications in other sectors such as serves
(construction) and industry? with regards to the decentralization and diversification
of power generation.

The second element is related to society and the involvemerdf consumeas and
citizens in managing electric powersystems. In other words, the idea is that we must
more fully involve society in the evolutiontowards other energy sysems, and thatthe
societal aspects of energy must be linked to technologies, the economy and
regulations. The third element which is absolutely key has already been mentioned by
Emiliano Lopez Atxurra in his introduction: the close relationship between energy
transition and industrial policies. This is not new in France or Germany. Germany has a

70n this subject, see the documeny, @ ) T OECEOO 11 ' AOI ATUBO %l AOCEAxAT AA
8 On this subject, | recommend the papersl.a transition énergétique en France et en Allemagne:
déconstruire les idées recué®m a conference held on February 12 in Paris.
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strong tradition of industrial policy.® A recent study by the Clingendael International
Energy Programme (CIEP) anaBes energy transitons linked to industrial policy in
Germany since 192090 conclusively demonstrating what islaid out here.

In the case of Spain, the relationship between energy policy and industrial policyksy.
Judging fromtechnological results in my opinion, Spanishndustry's situation presents
an opportunity to learn a lesson on how to do things better. This is particularly true if
we compare the considerable investment and amount of annual subsidies received for
renewable technologiesto the size, capacity, finan@l muscle and degree of clustering
in this industrial network. In my opinion, there is a clear need foran ex ante
examination of the siuation and possible scenariosvhich accounts forthe relationship
between energy policy and industrial policy and between technological research and
innovation, asl mentioned in my discussion othe Energy Union.

The study which The Boston Consulting Group carried out in collaboration with the
Energy Chairdoes not examine this importantaspect however, this is not becaise we
do not consider it to be significant but, rather, because of the approach we have
employed forbusiness models and the natural limitions on thescope of any study.

| hope that this introduction has made it possible to situateSmart Energy: New
Applications and Business Models in the current context, that it is rigorous and
interesting enoughto reward the reader® attention, and thathopefully it gives rise to
new papers and newideas.

To conclude, | would like to extendmy thanks to the members of The Boston
Cansulting Group who support the Energy Gair® work and have taken part in this
undertaking, particularly, Ivan Martén, Daniel Lopez, Alfonso Abellaavier Arglieso
and Arthur Bozon;to Unai Castro and Macarena Larrea from thEnergy Chair and to
our sponsors, as well as ta professionals who have read the document and offered
their suggestions and comments.

Eloy Alvarez Pelegry
Director, Energy Chair of Orkestra IVC, University of Deusto

9 For a more comprehensive overview of historic trends in German industrial policy, sedustrial
Economics and Organization. A European PerspectBe Andreosso & D. Jacobson. (2005). McGradili
Campus.

10 See the Clingendael International Energy Prograndocument, 4 EA %l AOCEAx AT AA AT A

Industrial Policy.
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1. CONTEXT AND SCOPE OF THE REPORT

In recent years, the electric power industry has experienced multiple
transformations which present both challenges and opportunities for companies
operating in the sector in the short, medium and long term. This is due to various
vectors of change which are ema@ing on both the generationside and consumption
side.

As for generation, production mixes are changing due to the growth of renewable
energies and the consequent decrease in the shareof traditional generation
technologies, particularly those based on fossil fuels. Thihas also resulted ina
decrease in the weight © traditional generation businesses. Additionally,
implementation of distributed generation, which we understand to below-capacity
generation locaed atthe point of consumption,requires that grids evolve? primarily
in distribution ? to accommodate new bidirectional energy flows.

On the consumption sidethe unitary demand for energy in developed countriesis
decreasing due to incentives which promote energy efficiency, as well as slower
economic and population growth.Sales margins arealso shrinking due to increased
competitive pressureand the emergence of new playersvho are capturing some of the
value linked to end-customers.

These changes inpower generation ard consumption concide with the push to
automate distribution networks and develop smart grids. Advances in gridsallow for
distributed generation sources to be integratedefficiently and for demand and
production of power generated at points of consumptionto be better synchronized
Deploying smart meters for residential usage also paves the wayfor demand
management serviceswhich allow for consumption profiles to be adapted to the
system's needs

A key factor in theenergy sector'stransformation is the evolution of the role played by
end-consumers, who have gone from an essentially passiverole to becoming
increasingly involved in actively managing bothenergy consumption and distributed
generation. By playing this more active role, consumers are becomingrosumersd or

Gelf-consumerdit a term which refers to therole played by consumerswho produce
part of the power they consume a role traditionally reserved for consumers with
substantial energy needs The declining cost of distributed power generation
technologies combined with the increasel price of power, is encouraging the
progressive spread of distributed generation which, in turn, expands the role of
prosumers into consumer segments withlimited energy needs, such asndividual

customers.
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The digitalization of our environment is also molding consumer expectations and the
energy consumption habits of average users. Tod@y technological revolution has
transformed consumerdway of life by enabling them to beconstantly connected

through mobile devices andinstantly access information. This rewlution has also

changedthe habits of consumers, who nowlemand increasingly customized products

and services which are adapted to theiparticular needs. Energy consumption is not
immune to these changesand is also moving towards increased digitalization and

usageof new technologieslIn a context of rising energy coststhese technologies make
it possibleto, for example monitor, manage and custonde power consumption.

Lastly, energy policies andrecent regulatory changes have represented a particulayl
important vector of change. This is trueon both the generation side where incentives
to promote renewable energieshave alsobeen used to push fodistributed generation,
as well as the demand sidayhere energy efficiency and rational consumption is &ing
promoted. All of this haslead to profound changes in theelectric power industry, from
generationto power consumption.

The concept of smart energy hasvecome increasingly importantwithin the power
industry due to the multiple vectors of change mentioned aboveSmart energy is
defined as a grouping of technologies, applications and services which allow
prosumers to play a more active role and which driv e the evolution of the
electric power industry towards a more intelligent generation and consumption
model .

This report aimsto shed light onthe new applications and business modelsvhich are
emerging in the power industry. Although some applicationscan already be found in
different industries, the truly new development in the power industry is the
widespread penetration of these applications amongresidential customers, nor:
industrial companies? and the commercial sector,? as covered in this report.However,
the scope of this reportdoes notinclude applications in energy sectors other than
power (e.g.,heat applications, nor the impactthat some of the new models presented
may have on system operations, management and the regulations neededto
accommodate them (backup generation needs, changestariff structure s, etc.)4

The report is divided into three main sections. In the firstsection, we study different
business modelsthat are based on these new applicationghrough case studieson
countries with the most significant advances to date: the United States, United
Kingdom and Germany, plus one developing country with potential to increase its level

2 For certain applications based on demand aggregation or distributed generation, such as demand

response and virtual power plants, indufrial companies are also included.

3 The commercial sector includes organizations such as universities, hospitals and government bodies.
4 For further discussion on backup fees, please see the repo@eneracion distribuida y autoconsumo.
Andlisis regulataio (2014) by Orkestra.
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of electrification, Brazil. Following up on this analysis, m the second section we discuss
the key success factoraipon which the different models are based. In the third and
final section we analge Spain'scurrent situation according to the success factors
identified and the keys to developing smart energy.
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2. SMART ENERGY BUSINESS MODELS AND ILLUSTRATIVE CASE STUDIES

Changes inelectric power geneation and consumption are transforming the
sector value chain, which was traditionally orientated towards an
upstream/downstream direction, but is now moving towards more decentralzed
organizations. Furthermore, the structure of the secto® value chan, which has always
been vertically integrated around utilities, is becomingincreasingly fragmented, thus
making way for new player® including consumers themselveg at different points
along the value chainFigure 1 indicates the position ofthe smart energy business
models considered in this studyalongthe power industry value chain.

FIGURE 1. Smart Energy in theElectric Power Industry Value Chain
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Source: The Boston Consulting Grougnd Orkestra.

Following the traditional structure of the power industry value chain, the business
models identified can be grouped into three major categories, as shown in Figure 2,
which indicates thelevel of sophisticationof these models:

- Distributed power generation
- Energy demand management

- Regional aggregaon systems; a combination of applications from the first two
categories
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FIGURE 2. SmartEnergy Business Models

Positioning along the electric power industry value chain
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MNB: Supply of generation systems includes the supply of accessories such as storage systems, batteries and solutions to optimize energy generation.
MB 2: The level of sophistication was assessed according to the complexity of each business model and its added value for end-customers.

Source:The Boston Consulting Group and Orkestra

Distributed generation modelsfoster the gradual developmentof generation systems
located at points of consumption. Within this category, we can identify three business
models>? supply of distributed generation systems leasing servicesor power
purchase agreements and the rentthe-space modeb with the main criterion for
differentiating between them beingownership of asset and the level of riskassociated
with the investment in the distributed generation systens. In the case othe supply of
a generation systens, prosumers own the systems andassumeall the risk, whereasin
the rent-the-space modelgeneration systens belongto developers, and the consumers
in whose homes or buildings the systens are installed have no obligations of any kind.
Leasing or power purchase agreemest lie halfway between the two, asproject
developers own the systems, butprosumers agreeto make monthly payments for use
of the power generated by the system.

In contrast, demand side management models affectthe final section of the value
chain by enabling consumers to ationally optimize their power consumption. Within
this category, we have identifiedthree business models energy services,supply of

5 In leasing agreements, the prosumer leases a distributed generation system for a fixed fee. In power
purchase agreements, the prosumer rents a distributed generation system for a variable fee, which
varies according to the power gnerated. In rentthe-space agreements, the prosumer rents out a space

they own so that a company can install and operate a distributed generation system in the space.
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smart home solutions and demand response services although the differences
between them are more subtle and they may evenonvergein certain solutions. In
conceptual terms, energy services are limited to optinzing energy consumption and
are provided by specialeed companies, while smart home solutions delegat¢he
responsibility for optimi zing consumption to consumes, whoare supported bycontrol
and monitoring systemsor through recommendations from power retailers or new
players in the energy sector. As the business model related to demand response
services is conceived in this study,customers are paid for interruption s to their
consumption at certain times in order to relievegrid overloads or to balance power
supply and demand.

Lastly, regional aggregation systems ? virtual power plants and microgrids?
encompass both generation, as they include distributed generation systes, as well as
demand, as they often includesolutions to control and optimize power consumption.
Virtual power plants add sources of generation and adjust how much energthey
contribute to power systems according to fluctuations in demand and the price
power. Finally, microgrids are local/regional power systens integrating local sources
of distributed generation and power consumption while also balancingpower supply
and demand within sub-systems by managing thermas a whole.

The position of aggregatos is crucial in demand response services and in the

management of virual power plants and microgridssincethey serve adacilitator s and

coordinators between different sources of generation and/or points of consumption. In
this regard, legal recognition of aggregators iscentral to stimulating the development

of these applicationswhich we will discuss in the sections on success factors.

2.1. Distributed Generation Business Models

The concept of distributed generation varies dependingn the bibliography
consulted. While someauthors focus on the loation of the source of generation, others
place greater importance o the installed capacity ofthe source of generatiorf In this
study, we take distributed generation to includepower production systemswhich are
installed in the vicinity of the point of consumption for residential and commercial
customers, andwhich are usually connected tdow z or medium z voltage distribution
networks. For the purpose of quantification, we have set a 2 MW limit for installed
capacity, thus excluding higkcapacity installations such as cogeneration plants. It is
our understanding that these sources of generation do not form part of the recent
expansionof distributed generation technologies owned by consumers.

6 American Public Power Association quoting the Public Utility Regulatory Policies A&alifornia Public

50EI EOEAO #1111 EOCOEIT AT A 3xAAEOE 21 UAI )1 OOEOOOA
Engineering. Please see the reporGeneracion distribuida y autoconsumo. Analisis regulato(014) by

Orkestra for a more extensive discussioon the definition of distributed generation.
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Applying this definition of distributed generation, in 2012, the share of total installed
generation capacity represented by distributed generatiorsourceswas significant in
Germany (1517%),” moderate in the United Kingdom (Z5%), and limited in Brazil
(less than 1%) and the United States (%).8 As for Spain, renewable energies have
experienced significant growth over the past decadeand, n 2012, installed
photovoltaic power reached ~4.5 GW out of a total installed capacity of ~108 GW?
However,according to thedefinition establishedabove, installed capacity is 19!

These percentages will tend to grow as distributed generation technologies achieve
grid parity ; in other words, when the cost & generatingpower with these technologies
is equal to the cost of power from the gridFrom that moment, tey will become
competitive and will not require subsidies. Photovoltaic technology (PV) is one of the
most competitive in this regard. For examplejnstalled photovoltaic power in the
United States went from ~4.4 GW in 2012 to ~7.2 GW in mid014,12 and it is
estimated that it could reachover 50 GW by 2020In the first half of 2014,over 50% of
new installed generation capacity in the United States as based on solar technology,
of which approximately 40% came from distributed generatiort3 In the United
Kingdom, the Department of Energy & Climate Change has segoal to reacli20 GW of
generation capacity from solar technology by 2020, from the 2.4 GWstalled in mid-
2013. This includes installations outside the scope of distributed generation, such as
what are known as®olar farms8 In Germany, the2020 target set by the country®
National Renewable Energy Action Plan is to reach 52 GW of generatimapacity with
solar technology, starting from ~29 GW installed in 2012. This last figure also includes
sources of generéion with a higher capacity thanthose included in the definition of
distributed generation used for this study. In Brazil, distributed generation capacity
from photovoltaic systems will probably remain below 1 GW in 2020despite a growing
number of installations over theperiod 2013z2020.14 In Spain, photovoltaic generation

7 The Boston Consulting Group analysis based on data from Eurostat, SEIA, EIA, IEA, UK Department of
Energy & Climate Change, ANEEL, EPE.

8 In the case of the United States, there are differences between swtespecially in terms of installed
solar photovoltaic technology.

9 UNEF (Spanish Photovoltaic Union) in the reportacia nuevos modelos de desarrollo para la energia
solar fotovoltaica(2013).

10 Red Eléctrica de Espafia data.

11 With regard to solar capacity, in 2013, the UNEF stated that, "in any case, the [solar] elhsumption
market is at the pioneering stage and its volume is not yet indicative". Along the same lines, the IDAE
(Institute for Energy Diversification and Sawng) states that in 2012, smaliscale cogeneration
installations represented ~140 MW of installed power. IDAE data in the Boletin de estadisticas
energéticas de cogeneracioAfio 2012(2013).

12 Cumulative installed power for 2012 and 2014, respectively, ekading utility -scale systems.
GreenTech Media data.

13GreenTech Media data.

14 Estimate by the Empresa de Pesquisa Energética limser¢cdo da Geragdo Fotovoltaica Distribuida no
Brasil z Condicionantes e Impactq2014).
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capacity was ~4.5 GW in 201and, according tothe Ministry of Industry, Energy and
Tourism's (Minetur) proposed energy plan for2015z2020, it will increase to ~6.0 GW.
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FIGURE 3. Distributed Generation Capacity and Generation Capacity from Solar 8
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Source:The Boston Consulting Group and Orkestraurostat, SEIA, EIA, IEA, UK Department of Energy & Climate

Change, ANEEL, Empresa de Pesquisa Energética, IDAE, UNIBE{ur.

Additionally, solar photovoltaic technology is expectedto experience a significant

boom in the years ahead thanks to improvements in the technology's cost
competitiveness compared tothe cost ofelectricity supplied by retailers. The cost of

geneating power with photovoltaic systemsj O 7 E 7 EtkeHeveliz€d cost of energy

(LCOE),is also expected todecrease due to a future drop in the cost of photovoltaic

PDAT Al O 1 TOiF iE WHatshappened in Germany, for example, where the average

cost of photovoltaic panel systems AAAOAAOAA A£O01T i xOuvhnnnfE7Y
x OphennTE7 E¥ AAOI U ¢mnprt8

At the same time, the steadyise in the price of electricity supplied viatraditional grid s
is also contributing to the approaching grid parity.In the years ahead a growing
number of geographicregions are expected to find themselves ira situation in which
the cost of producing power with solar panelsis lower than the price of electricity

15 The US Department of Energy predied that the average cost of PV panels for residential/commercial

uses are expected to drop to $1,50(8,000/kW in 2016, when it was $3,90@4,700/kW for systems
installed in 2013.

16 Data from Bundesverband Solarwirtschaft (2014).
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supplied by retailers. This is already happening in some states in the United States,
such as Hawaii, where the competitiveness of solar systems is primargyresult ofthe
high price of electricity? in 2012, $332/MWh compared to ~$150/MWh in states such
as California, New Ydt, New Jersey and Massachusetts.

FIGURE 4. Comparison of thecost of power generation with PV panels for

residential / commercial uses and tariff s for electricity supplied by aretailer in
Hawaii 17

LCOE of a 6.4 kW (DC) rooftop PV system in Hawaii (2014)
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Source:The Boston Consulting Group and Orkestra&NREL, Department of Energy, SEIA, GreenTéébdia.

In most states, the development of business models based on PV panel technology is
still largely dependent on financial support from the public sector. This is the case in
California, as shown in Figure 5.
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FIGURE 5. Comparisonof the cost of power generation with PV panels for
residential /commercial use s and tariff sfor electricity supplied by a retailer in

California 17
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Nonetheless, new generation technologies are developing very quicklgand predictions

often become reality earlier than expectedIn fact, in 200Q the International Energy
Agency (IEA) predicted that global installed photovoltaic capacity wouldeach4 GW in
2010. Actual installed capacity in 2010 was ten times higheat 41 GW. Likewise, the
IEA®G 2010 prediction for installed photovoltaic capacity by 2020 was 118127 GW,
but this was reached in 2013. Similarly, we expect the cost of solar cells to apr

significantly in the next 10 years. This wouldallow for self-sufficient systemsto be

created by combining the installation of solar photovoltaic plants and small-scale
storage batteries at competitive prices. Therefore, once the cost of installing tlse

systems achieves parity with the price ofelectricity for end-customers, the pace of
development in these techrologies, as well astheir associated business modelsis

expected to increase even more

As shown in Figure 6, each of the business models wiin the scope of distributed
generation offers a different level of added value for end ussiaccording tothe value
chain activities they include. On one hand, standard distributed generation systems

17 In these graphs, the acroym ITC stands for the Investment Tax Credit, which allows owners of PV

panels to deduct 30% of the cost of installing these panels from their taxes. Along the same vein, the
Modified Accelerated Cost Recovery System is a scheme which makes it possible docentrate
AAPDPOAAEAOGETT 1T /&£ OEA ET OAOGOI AT O ET 06 PATAI O ET OEA
tax payments for the owner.
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with standard maintenance servics offer customers relatively little added value, while
the rent-the-spacemodel coverseach segment othe value chainthus providing a very
attr active value proposition toend usets.

FIGURE 6. ValueChain for Distri buted Generation Business Models
|

. Lea:.slng = Maintenance Operations
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Supply of distributed Supply of systems and accessories adapted to specific situations
generation systems ——

Glrboronniic Supply of standard systems and accessories

Operations and maintenance services
Leasing — power purchase agreement services

Rent-the-space model

Source: The BostonConsulting Group and Orkestra
Before moving on to analyzeeach business modelve shouldclarify three key points.

First of all, in the following sections, the concept of distributed generations mainly

focusad on analyzing a trend that hasbeen emergingin the residential consumer

segment andcommercial sector: the installation of renewable energy generation and
cogeneration resources by prosumersAlthough distributed generation systems were

traditionally reserved for industrial companies this trend is changing thanks to a
reduction in the cost of distributed generation systemswhich hasallowed small-scale

consumersto obtain these systems at a cost that makes distributegower generation

competitive versustraditional power supplies.

Seondly, these business models are technologically neutral. In other words, they are
not based on aspecific technology but, rather, carbe adapted to any distributed
generation technologyeven thoughthe two most widespread technologies today are
solar technology and cogeneration. As mentioned earlier, distributed storage systems
associated with solar photovoltaic power may alste developedin the years to come.

Lastly, these business models are not mutually exclusive. By thige mean that a given
companycan operate simultaneously under various business modeishich shareclear
synergies.

Energy Chair of Orkestra and BCG 11



2.1.1. Supply of Distributed Generation Systems

The first business model related to distributedpower generation is the most
traditional and least complex: the sale of power generation systems and
accessories for these systems.

Under this model, we have identified four submodels based on different products
and/or services for end users:

Sale of systems and accessories with compdepre z and after z sales services
Sale of systens and accessories adapted toustomers' specific situations

Sale of sandard systems and accessories

Operations and maintenance servicefor systems purchased

These four submodels are available to bothdomestic consumers,businessesand a
new type of customer that is emerging, especially in the United States: groups of
consumers that purchase a distributed generation system together. Due to the
importance of solar energy in distributed generation inthe US these associations are
commonly referred to as@ommunity solard

In order to understand the four business submodels and the differences between
them, one mustbear in mind thatthe supply of generation systemsan encompass four
different value chain activities: system design, inst&tion, maintenance and
management asillustrated in Figure 7.

FIGURE 7. ValueChain for the Supply of Distributed Generation Systems

Business Sub-models

Sale of systems and accessories with complete pre- and after-sales services

Sale of systems and accessories adapted to specific situations

Sale of standard systems and accessories

Operations and maintenance services

Source: The Boston Consulting Group and Orkestra
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In sales with complete pre z and after z sales services, suppliers coverall four value
chain activities in the sale ofpower generation systens. Companies first conducta
preliminary study in order to desgn systems according to customer needs and
requirements, and thenthey install the generation sysem. Afterwards, companies
provide maintenance serviceswhich cover any system breakdownand support

customers in monitoring performance by giving recommendations and providing

training on how to usethe system.

The second sukmodel, the sale of systems adapted to each individual situation ,
covers the first three activities described aboveSuppliers install custom-designed
systems for customers, butthey don't automatically include operations service. As for
maintenance, this is usually limited towarranty coverage That being said some
companies are offering long-term warranties for their products in an effort to
differentiate themselves

The third sub-model is limited to the sale of standard generation system s and what
is covered under the termsof their respective warranty. In this case, therefore,
supplier activities are limited to installation and maintenance.

Lastly, some companies offemaintenance and operations solutions to facilitate and
optimize the use of purchased generation systems These solutions include
comprehensive maintenance servicefor systemsand related accessories, along with
respective management servicg, which are aimed at optimizing operations without
the owner being directly involved.

A single company can operate in seval of these business sumodels by offering, for
example, standard generation systems on one harahd, on the othermaintenance and
operations services. Furthermore, after presenting the next business model, wevill

introduce the case study ofSolarCity, which, in addition to its leasing and power
purchase agreement options, also supplies photovoltaic panel systemwhich are
custom-designedaccording tothe needs of its customers.

2.1.2. Leasing z Power Purchase Agreement Services

When generation systens are leased or thereis a power purchase agreement,
suppliers retain ownership ofthe distributed generation systens andprosumers paya
fixed sum for the usage ofthe system or a variable fee according tothe power
generated. These two cases aretherefore, business models for the supply of
distributed generation systens which seek to limit prosumers' risk stemming from
systemownership.

2.1.2.1. Leasing Service s

In leasing agreements, an individual or company leases a distributed
generation system, and leasing projet developers installa power generation system in

Energy Chair of Orkestra and BCG 13



the home or building to which power is to be suppliedin exchange for a fixed monthly
payment from the customer. In the event that the generation system is unable to meet
the customer® energy needs, custoers can utili ze the services of gpower retailer to
make upfor the shortfall.

In this type of service,developers offer customers the opportunity to buy electricity at
below market rates. In dher words, the fee paid forsystemO | ‘Oadgivehiperiod
divided by total power production (kWh) for the same period yields a electricity cost

j OTE7TEQ OEAO EO |1 électActly ofieked by re@ileld. DOEAA 1 £
In order to provide customers more security and guarantee minimum savingsagainsta
benchmark electricity price, contracts with developers establishminimum monthly
production levels for the generation systens installed. In the event that output is
lower, developers compensate customes for the shortfall in power production in
accordance withatarE £& | OTE7EQ AOOAAI EOEAA ET OEA
that production beyond the establishedminimum in contracts may be used to offset
future shortfalls.

Figure 8 shows he flow of paymentsand servicesbetween different stakeholders
involved in a leasing model.

FIGURE 8. BusinessModel Based on alLeasing Service for Generation Systems

Leasing developer

Developerresponsible o .
for design, installation Fixed monthly payment
and D&M
Distributed
generation Customer
Energy production
system
Y
Additional energy when the ' ¢ : Payment for additional
generatoris L‘lnable to coverthe 1 /| energy consumed at
customer's consumption J market price
Energy provider

Source: The Boston Consulting Group and Orkestra

With regards to monthly payments, some developers offer the possibilityo reducethe
cost of these payments by paying in advance.

One additional advantage ofeasing agreemens is that developers are the ones that
design, install, maintain and managsystems (O&M). Therefore, therole of customers
is reducedto a limited number of obigations, which includes not altering generation

system operations and ensuring that factors under the customei® control do not

reducethe system® productivity.
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The owner ofthe distributed generation system,that is, the developeris the one who
receives subsidiesto deploy the system. However, anyarnings from power fed back
into the grid, such as might occur within the frameworkof a net metering system, g¢o
the customer.

Leasing contracts are usuallyigned for long periods of time as a geneal rule, around
20 years At the end of the contract, the customeaunsually has three options: renew the
contract for ~5z10 years sign a new contractand possibly obtain a new generation

system, or request that the generation system installed by the deveper be removed
free of charge.

2.1.2.2. Power Purchase Agreements

Power purchase agreement s (PPA) are very similar toleasing agreemens,
with the main difference being customerstype of monthly payment andtheir options
at the end of contracs.

In PPAs, customers only pay developersfor the electricity produced by distributed

generation systens at a contract-establishedtA O E £/ jwkich ks hénerally lower
than the market rate. Therefore, developers take on all the risk stemming from varying
production levels instead of customersAs inleasing agreemens, ifgeneration systens

do not meet customer energy needsgcustomers can utilize the services of gpower

retailer to make up the shortfall.

FIGURE 9. BusinessModel Based on aPPAService for Generation Systems
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Source:The Boston Consulting Group and Orkestra

In agreements of this type, monthly paymentscan be madein advance by using
monthly power production estimatesand periodically reconciling customers$ positive
or negative balanceaccording toactual versusestimated system production.
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Regarding options at the end ofcontracts, in addition to the three possibilities
mentioned above» renewing for ~5z10 years, signinga new contract or requesting the
free removal of generation systems installed by developers? customers usually have
the right to purchaseinstalled generation systens.

For both business modelg leasing and power purchase agreemest developers may
supply accessoriessuch as batteries to store unused power generated by the
generation systan. In some cases, accesses are automatically included inthe offer
along with generation systens, while, in others,supplying systems with accessories
may constitute a separateoffer.

Below we present the case study on SolarCitg,leading compary in the United States
in the installation of solar panels fordomestic consumersbusinessesand groups in the
commercial sector such as hospitals and schools. The company supplies solar panels
under both the leasing and PPA models discussed above, butoalsider a direct sales
model. However, most customers opt for the first option: either leasing or a PPA. In the
table summarizing SolarCity® offerings, we have grouped leasingSolarLease)and PPA
(SolarPPA together due to their similarities, as explained in the previous section.The
difference between the two models lies in thi types of monthly payment® fixed
payments in the case ofeasing agreemens, and payment for power produced in the
case of PPg& and with only PPAs offering the option to assume ovnership of
generation systens. We have also included an analysis of Solar@yecent economic
and financial performance. The company has experiencestrong growth in salesin
recent years and a drop in netincome.

Smart energy 16
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BOX 1. SolarCity

Supply of distributed generation systems
and leasing PPA services

SolarCity

Case study: SolarCity

Company description and Solar panel supply, leasing and PPA
business model models offered

Market leader in the installation of residential solar

panels |n the US .:Dalaral_:ase&.:nlarPF‘Anphnns ﬁ
A Operates in 15 US states with ~140,000
customers; target of 1 million by 2018 Initislinvestment oy | Prepaid
A Market share: ~29%, three times greater than its pamEn
closest competitor, Vivint Solar Finaneial
A 756 MW rolled out by mid-2014, capable of (L oxoensfisand | X X v
generating more than 1,000 GWhlyear, or ~0.2%

of total US production of renewable power in 2013 = I WYY

Full price

Monthly paymens Moderate Low Mull x

A "'4,300 employees Sl_;ﬁfu::: 20years | 20years | 20 years X:
Run by the founders with the support of experienced PURNNNY Fepsirsenice | 20years | 20years | 20years | 20years
outside executives services . v v V4 N

A Two of the founders have been the CEO and CTO

since the company was founded in '06 f:.;':.ct; v v v X

A CFO and COO with prior experience in industry, Panelowner | SolarCity' | SolarCity' | SolarCity’ | Consumer
finance and solar panels
A Elon Musk, founder and CEO of Tesla Motors, is FEEELIEE v v X

e —
SolarCity's main shareholder JMmiam | og |00 | X X

SolarCity offers its customers clean and less expensive energy (with no initial investment required)
through a comprehensive service, as shown below
Consumers can purchase the power generated by installed solar panels at a fixed tariff which is lower
than the market rate, or lease the panels for a fixed monthly sum
A Leasing and PPA are the options most often chosen by customers
A Consumers can also purchase the solar panels and even take advantage of financing facilities provided

by SolarCity
Purchase
Optional  decision Optional
Free consultation I
* Free consultaiionfor * Internalteams * Customers can lease : Obtaining installation * 20 years of monitoring
individuals and — Design under the following I permits forleasingPPAs
lt:)’usmessies rtact with - ;eg:_r:caltst;ydy sch;{}n_es tment f Applyingforsubsidies * Maintenance included,
» Personal contact wi — Subsidystu - investm L ) ) varying duration
SolarCity consultant — Govemment — Free maintenance I Cerhﬁedt:r-‘upemsors . —— hensive aft
* PPAfor businesses farmalities — Meanitoring | ove.rsee S ssrenspsn:r:izﬁreofn =
- Planning documents: —  Guarantesd | Project managed by SolarGity
includes information on production | SolarCity
solarpanels andpower  — Potentialtoimprove
investars thesystem |
— Freeinverer I
replacement
accordingto the 1
warranty 1
1
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BOX 1. SolarCity (continued)

SolarCity's revenues and net income Breakdown of SolarCity's P&L

(20101 2013) statement (2013
P&L 2013 % Sales

{$M)

Totalrevenues 183.8 100%

Sale of solar panelsystems 80.9 45%

Leasing and PP& 829 51%

Total cost of sales 124.4 T8%

Gross margin 394 24%

Sales and marketing C‘ 974 ) B9%
General and administration 913 (_ 56% )

Total operating costs 188.7 115%
i _ -114
-100 s Netincome -151.7= -83%
-152
Equal to 80% ofthe value
-200 - ofincremental sales
obtained between 2012 : i
2010 2011 2012 2013 and 20134 Fixed expenses thatwill
decreaseas sales
; increase
—a— Netincome [ Sales

Since 2010, SolarCity has experienced sustained growth in sales, but it has not yet become
profitable. The elevated cost of new customer acquisitions and overhead are currently a
burden on SolarCity's P&L account.

1. SolarPPA with the option of repurchasing solar panels 2. Consumers have the option of using a monitoring system, but SolarCity
does not monitor the panels 3. Total negative impact of ~$2M in operating income: negative impact of ~$27M from debt interest and
other expenses, and positive impact of ~$25M for tax credits 4. Incremental sales corresponding to the difference between total sales
for 2013 and recurring sales for 2012 from leasing i PPA

Source: SolarCity website; standard SolarCity leasing and PPA contracts; SolarCity corporate information; SolarCity 2012i 2013
annual accounts; BCG analysis
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2.1.3. Rent-the-Space Model

In the rent-the-space model (RTS), project developers install distributed
generation systens in rented spaces. The most common form ofthe rent-the-space
model is based orrenting rooftops to install solar panels.

RTS project developers pay thecustomers to use the rented space.In some cases,
payments aresupplemented, or everwaived, by cedinguse ofthe power generatedby

installed systems. Powerusually cannot be stored for later use which means thatthe

power assignedonly corresponds to the amountgenerated and usedby customers

simultaneously.

FIGURE 10. Rentthe -Space Business Model

Government Feed-in of Electricity retailer
generated
electricity,
opayment'\\‘. o Payment for
of possible ~_ - electricity fed-in
subsidies RTS projectdeveloper
o Rental of
available space Payments to the
toinstall a owner for providing
generation the space
system and/or ceding use
of the electncity
generated
Customer/ownerofa
space for rent

Source: The Boston Consultingsroup and Orkestra

Developers have access to two sources of revenuw profit from their investment in
generation systens and to coverrental costs

- &ell the electricity generated by systers which is not used by thelessor of the
space andis fed back irto the grid

- Subsidies provided by government bodies for distributegpower generation

Power is typically sold to local energy retailers. Insomecases, the developer of the RTS
project is also the retailerand, hencepower fed back into the gridmight be ld to the
retailer & other customers or on the wholesaleelectricity market.

Since developers own the installed generation systens, they are responsible for
installing, maintaining and managingthem. As for customers, they do nothave to
invest in the systems and, consequently they donot receive subsidies Depending on
the RTS project agreement, customsmay have the right to use thggower generated.
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Rental contracts are usually long term? 20 to 25 years? and, when the contract ends
customers canbecome owners of the installed generation system.

Below we present thecase study on Green Nation, @mpany which operates in the
United Kingdomand suppliessolar panels under the rentthe-space modelUsing these
panelsand the power generateddoes ot entall any monetary cost forend-customers
thanks to the attractive incentives offered in the United Kingdom which benefit
developers of RTS projecs. Green Nation earns incentive for the amount of power

generaed? regardless of its use as well asan additiona incentive for generated
power that isn't consumed and is fed back into the grid We will explain how these
incentives function in greater detail in section 3.1.1which is focused on theregulatory

framework for certain smart energy applications Weshould clarify that, in the case of
renting land to create small solarfarms, Green Nation does not usually lal its

customers to utilize the power produced and only pays a fixed monthly rent.

Smart energy 20
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Rentthespace model

Case study: Green Nation

Company description and
business model

Green Nation supplies photovoltaic panel
systems to individuals and businesses
A Founded in 2011 in the UK
A Supplies photovoltaic systems under various
schemes:

I Rent-the-space model: residential and
commercial generation systems,
including solar gardens

T Sale of custom systems: maintenance
and monitoring included®

A +200 installations since its founding
A Manages systems with installed power of
between ~4 kW and 10 MW

Green Nation offers two rent-the-space options:

A On building rooftops:

I Green Nation installs its panels on
rented rooftops and assumes
responsibility for all operations related
to the PV panels

A On land outside of urban centers:

i Green Nation installs its panels on
large, sunny plots of land (207 150
acres) with nearby connections to the
power grid. Green Nation customers
collect a fixed monthly rent and can
continue to use the land as
pastureland for small livestock

BOX 2. Green Nation

YV

L
.

Rent-the-space model for
building rooftops

Duration 20 years

Green Nation is the owner of the

Ownership installed systems and receives all
related subsidies

Investment

and £0
payments
Customer/ Free power, with savings of

space owner £200i 300/year, dzepending on
benefits consumption habits

Sunny, south-facing roof with
space for 14i 16 panels for a ~4
kW system

AGreen Nation is responsible for
designing and installing entire
systems and handling
necessary formalities

ADuring the rental period, Green
Nation is responsible for
maintaining and monitoring
systems

AcCustomers only have to
maintain the roof free of shade

AAt the end of contracts, Green
Nation offers the option of free
removal of panels if the
consumer does not want them

Ideal rooftop

Related
services

1. Monitoring included for the first year of use only 2. Green Nation data

Source: Green Nation website; ofgem.gov.uk website; BCG analysis
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To conclude this first sectionon the three business models based othe supply of
generation systems we will analyzethe positioning of utilities in the regions studied
for these models In general, utilitiestend to adopt a conservative approach when it
comes to developing business modelsas they seeko maintain the status quoin the
sector and focus on launching pilot prograra and monitoring recent technological
advances,primarily in R&D. Generally speaking, this strategy creates a situatiom
which it is other stakeholders primarily new players? that develop thesetypes of
new business models.

Energy Documents 2015

Only in countriessuch as theUnited States United Kingdom and Germanywhere there
have therebeen significant changedo some of the success factors the development
of these modelshave utilities begun totake on a more active roldn developing these
models. This activity has emerged largely in reactiorto the potential risk of declining
revenue/market shares due to new players rather than as astrategy to changethe
sector's model. A clear example of this is what happened in Germany with the decision
to decommission nuclear generation, which has a direct impact on the cash flow of
major Germany utilities (e.g, E.ON, RWE, etc!}. In contrast, their presence in
distributed generation, and renewables in gaeral, has been limited until recently1®

Power companies havebeen gradually positioning themselves in these new business
models. For example, UK's Centrica and Germany's RWE havJecused on selling
generation systems As for the rentthe-space model, it is mainly being developed in
the US by companies such aBuke Energy, NR& who have included distributed
generation services for their customers as a lonrterm strategy2%? and Dominion, but
also in the United Kingdom and Germany, with E.ON implementing initiatives in both
countries. The PPA and leasing modelmplemented primarily in the US is dominated
by new agents such as SolarCityVith a few exceptions, tilities, and more specifically
retailers, do not currently play a significant role in this model. For example, Direct
Energy, a subsidiary of Centrica, formed a partnership with SolarCity in late 2013 to
finance the installation of photovoltaic panels forcompanies that are custorers of
Direct Energy. This was done through ab124 million fund which was created
specifically for the purpose of which $50 million came directly from Direct Energy. In
addition, Constellation, an Exelon subsidiary, ownsver 200 MW of residential and
commercial sector customerssolar systemswhich are financed through PPAs.

18 More than half of German gasand coalfired generation plants had negative cash flows in 2013,

according to data from the report by The Boston Consulting GroupManaging in Turbulent Times.

%001 PAGO 01 xAO (2044 A0OAOQETT - AOEAO

1 0 OEA AT A T &£ ¢mpnh EOOO pb T &£ OEA ET OOAT 1 AA AADPAAE(
according to data from the report by The Boston Consulting Grouppward a New Balance of Power. Is

Germany Pioneering a Global Transformation of thedegy Sector?2013).

20 The company has created the subsidiary NRG Home/NRG Home Solar in order to become a key player

in the distributed generation sector at the national level.
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2.2. Demand Management Business Models

We have divided the solutions identified to manage demandand optimize
consumption into three different business models: energy servicessupply of smart
home solutions and demand response services.

Energy servicescorrespond to a business model in which companies that provide
energy services offertheir customers the @portunity to reduce and optimize their
energy consumption by installing systems ad equipment, and by proactively
managng energy consumption. This business model isgenerally reserved for large
consumers, in other words, companies or public bodiesparticularly for energy
services involvingthe management ofoutsourced consumption to, and provided by, a
specialized company. This is the most traditional and least complarodel.

In the case of smart home solutionsindividual customers are the focus as it is
customers who are responsible for managing energy consumptiorthrough the use of
electronic equipment installed in homes or based on consumption recommendations
provided by power retailers or companies entering the energy sector. This second
model is more complexthan the previous one, especially with regard to the models
based on onsumption recommendations.

Lastly, the demand response business model is the most compliexerms of managing
demand. In this study, we have grouped business models in whictompanies pay
consumers to reduce theirpower consumption at specific times! into the category of
demand response. Thanks tahe ability to control a portion of demand, demand
response companies can offer grid operators andtilities the option to reduce power
grid load when said stakeholdersneed to do so.

21 The business model included in this section is equivalent to what are usually known as

OET AAT ORAGMORRMOATEPAET 1 06 &1 O AAI AT A OAOPI T OA OAOOEAAOS
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FIGURE 11. ValueChain for Demand Management Business Models

Sale of systems adapted to specific situations
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Sale of standard systems?

Consumption
recommendations

Demand response services

1. If ad hoc materials are requiredto carry outthe service, the supplieris responsible for designing the system to be installed, installation and maintenance
2.In some cases, theinstallation is even done by the end-user, with the company supplyingthe system only providing assistance inthe event of problems

Source: The Boston Consulting Group and Orkestra

2.2.1. Energy Services

Energy service companiesor ESCOs, as we will refer to them, offer their
customers consumption optimiation solutions by concentrating on key sources of
energy consumption, such as lightingor air conditioning.

This studyis primarily focusedon solutions for businessesgiven that energy efficiency

services, the solution most relevant to the purposes of this reportare still mainly

targeted atlarge and medium consumers. For the businegsand commercial sector3

segment, in 2012 Europe's energy efficiency marketrepresented a total ofx Ouv 8 ¢

billion and is expected togrow by an annual rate of 13% until 2020, when it will reach

O I A x Opan8lw theAUuhited Hatesthe energy efficiency market represented

x ‘O1 8y iABO1d dfd, hlthoughits growth forecasts are slightly lowerthan those

of Europeat about 10% a year between 2012 and 2020t is expected toOAAAE x Op m8t
billion by 2020.24

22 Excluding industrial companies.
23 Including, for example, hospitals, universities and government agenae
24 Data from the report by The Boston Consulting Grouf,he Energy Efficiency Opportunit{2014).
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FIGURE 12. EnergyEfficiency Market for Businesses?> and the Commercial Sector

in Europe and the United States (2012 z2020)
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Source:The Boston Consulting Group and Orkestra
Traditionally, ESCOs have offered their customers two types of solutions:

- Auditing and equipment sales :26 New equipment, installed after conducting an
energy audit, is more energy efficient, thus reducing the energy consumption
associated with operating the equipment. Qustomers that opt for this type of
solution are typically businesses with the financialcapability and technicalknow-
how needed to use and maintaircomplex equipment. The role of ES@0s also
usually limited to that of a middleman between original equipmentmanufacturers
and endcustomers.

- Energy services: Companies are increasingly opting for this second type of
solution offered by ESCOs. Examples include outsourciripe management of
lighting and HVAC systems, as well af energy supplies Companiesgrowing
interest in these services is reflected in sales gwth forecasts for the European
equipment segment 10% a year between 2012 and 2020 and sales in the
contracting segment, which includes services from ESCD20% a year over the
same period. Within the energy services framework, companies pay for

25 Excluding industrial companies.
26 For example, replacing air conditioning systems over 30 years old with more recent equipment can
mean a 3@50% reduction in energy consumption, according to the USmall Business Administration.
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consumption management and optimgation services which are supported by ad
hoc technologies installed and managed by ESCOs. Examples include
comprehensive monitoring and management systesifor lighting, heating, cooling
and ventilation systems. ESCOs alsmrmally include maintenance and operations
management servicesor systems in place before their arrivak’

ESCOs usually offer three types of contracts for their services:

- Fixed payments for specific services : Services may be related to the volume of
energy consumed, in whichcaseESC® reducethe customer® consumption while
maintaining the same level of operations, or they may be related to energy costs, in
which ESCG reducethe cost of consumption by, for exaaple, shifting it outside of
peak price hours.Qustomers paya fixed fee per month for the services included in
the contract. This model allows customers to predict the cost of the ESCO
operations, although there is a potential risk of fees exceeding the a&vings
achieved.

- Energy supply contract s: ESC@ managecustomer energy supply contracts in
order to reduce the cost of energy purchased by the custome@ustomers normally
pay a supplement over the cost of energy to compensate the ESCO, although the
new price, including the commission, is lower than the price previously paid by the
customer. Through this system, customeroutsource their entire relationship with
energy suppliers, but theremuneration method does not motivate ESC® to
encourage customes to reduce consumption.

- Energy performance contract s: ESCQ 'guarantee’ customers certain savings and
are paid according to the savings achieved. The advantage of this model is that
ESCOsinterests are in line with those of the customes. That being said it is
difficult to establish a valid comparative basis for energy consumption between
two periods of time in this model. This situation usually benefits ESC®when it
comes to determining the savings achieved.

The main allure of these external consumption maagement services, as opposed to
internal management, is that they generally enable customers to obtain better energy
efficiency results at a lower cost. Within the framework of these services, it is
increasingy common for ESC®to assurne responsibility for financing projects and for
customers to make reduced financial outlays for the investment madeover the 5710
year term of the contract.

Power companies have ben implementing energy serviceactivities alongside their
traditional activities, although with a less comprehensive focus thamhat of ESCOs
which usually concentrate ondeveloping projects, providing financial assistanceand
managing consumption For example, in the United States, ConEdison Solutions offers

27 Data from the report by The Boston Consulting Grouphe Energy Efficiency Opportunif2014).
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energy services such as energy supplyontracts and energy performance contracts.
Other major utilities in the U including Direct Energy, Pepco and Constellation
Energy? have also developed an energy servicearea Similar diversification has
occurred in the United Kingdom and Germany, with leding utilities such as Centrica,
nPower, E.ON, EnBW, Vattenfall and RWE offering energy services to consumers.

To illustrate the energy services model, we have chosen the case of Johnson Controls,
one of the largest companis in the energy services sectowhich offers its customers a
wide range of services. The services provided run the gamut from the most traditional
model, the sale of control systems and equipment, to solutionsvhich are focused

specifically on services provided to customers, such as thragh energy performance
contracts.
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Energy services

Controls

BOX 3. Johnson Controls

Johnson
Controls

Case study: Johnson

Company description and

business model

Johnson Controls operates around the world

through three operating divisions

A 3 divisions: Building Efficiency (BE), automotive
solutions and energy solutions (primarily

batteries)

Energy
performance
contracts

A Major markets: US and Germany, with ~39% and

~11% of sales, respectively

Building Efficiency is the group& second division in

sales, and third in profits

A $14.59 billion in sales, or ~34% of the group's

total

Building
management

A EBIT: $988 miillion, representing ~30% of the

group's total

BE is expected to grow through international

expansion

A 8i 10% CAGR with expansion into emerging

markets (China is priority)
A ~80% from recurring transactions

Sale of
control
equipment
and systems

Building efficiency services offered

AGuaranteed savings on energy
costs for customers

AJC takes the necessary measures
to achieve the promised savings

AJC collects a percentage of the
savings achieved

AManagement of air-conditioning
equipment and systems

A Security and fire prevention

AWorkplace management

AEnergy efficiency and sustainability
programs

AProject management

Alnstallation of air-conditioning and
security equipment, and
automation of buildings and
equipment control systems

Alncludes maintenance of the
installed systems

Case study: Energy performance contract for the Empire State Building

Energy performance
contract

Ly
panoptist

Building energy
management

-
o
=
2
o
E
w
(=]
=
3
5
m

Sale of control equipment
and systems

bt

Value proposition:
- Savings "guaranteed"
- Limited investment and greater
access to financing
- Long-term strategy
= Minimization of risk
Imrpoved confort and security

Value proposition:
- Lower cost than done if done
in-house
- High yields from management
programs

Value proposition:
- Top quality equipment from
established manufacturers
- Custom-designed projects
- Comprehensive management
from design to maintenance

I o ————————E——

Case: JC improved energy
efficiency and consumption control
atthe Empire State Building

1
i
I
I
i
I
I

- Energy performance :

contract H

- JCwas able to 1

reduce annual i
energy costs by 1
$4.4 million :

+ JC carried out I

equipment I
improvements .
before installing I
comprehensive :
control and H
management I
systems for energy :
consumption I

- 3-year payback :
= 38% reduction in 1
energy consumption :

I

Source: Johnson Controls 2013 annual report; Johnson Controls website; ESB case study by Johnson Controls; BCG analysis
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2.2.2. Supply of Smart Home Solutions

New digital technologies and the Internet have made massive inroads into
households, gradually turning them intoan ecosystem of smart electriappliances and
devices. Additionally, the implementation of smart meters is also aiding the
development of new gplications and business models.tlshould be notedhowever,
that implementation of thesemeters is not being carried out at the same pacaround
the world.

In Europe, the Third Energy Package requirethat these metersbe implemented,
provided that a costbenefit analysis is carried out and the results are positive
(Appendix 1.2)28 This is the case in the United Kingdom, where installation of smart
meters must be completed by 2020. In contrast, the co$tenefit analysis conducted by
Germany's regulators did not yield positive results. Companies are not therefore
required to install the meters. This is translating into a lower percentage of
implementation compared to other European countries?® However, in the case of the
US implementation in most states isproceeding more quickly than in Europedue to
ARRA funding and incentives provided by different states. As a result, the installed
base of smart meters is around 50 million, representing 43% of theotential to be
installed.30 Lastly, Brazil is also makingsignificant advancesin the installation of smart
meters due to the need to combatosses and improve the country® supply quality.
Nonetheless the percentage of smart meters installed is stilimited .31

These smart home solutions can be divided into theebusiness submodels.

Figure 13 shows these three business sumodels, together with examples of thi
respective solutions and systems offered. The first suinodel (a) groups togetherthe
supply oftwo types of smart home systems: one toontrol consumption alone,and the
other for the automated control and management of sources of consumption.

28 Annex 1.2 of the electricity (2009/72/EC) and gas (2009/73/EC) directives stipulates that Member
States must have carried out a codtenefit analysis by September 2012. In the event that the results are
positive in 80% of the cases, a plan was to be drawn up for implementation within the following 10
years. Likewise, the Energy Efficienc Directive also specifies that promotion of energy efficiency
services must be based on implementation of smart meters (Energy Efficiency Directive 2012/27/EU).

29 Although some countries have already completed installation of these meters (such as Itafgr
example), most are at the development stage. In the United Kingdom, this translated into a 10% base of
meters at the beginning of 2014. In contrast, current penetration in Germany is aroundz8% and is
expected to be below 20% in 2020, according to dat from national regulators, the European
Commission and Berg Insight.

30 The American Recovery and Reinvestment Act of 2009 (ARRA) allocated $4.5 billion to the US
Department of Energy (DOE) to invest in adapting power grids. For their part, various statdmve
implemented regulations to promote the installation of these meters (for example, California, lllinois,
Kentucky, Connecticut). Data fromUtility -Scale Smart Meter Deploymertty IEI, and Assessment of
Demand Response and Advanced Metetayd=ERC.

31 There are currently around one million smart meters, according to data from ANEEL, Worldwide
Institute and Zpryme.
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Consumption recommendations for the home would fall under the second and third

business submodels, (b) and (c).

FIGURE 13. BusinessSub-Models for the Supply of Smart Home Solutions

Control of sources
of consumption

Smart home
systems
Automated control
and management of
sources of
consumption

Recommendations
from electricity
retailers
Household
consumption
recommendations

Recommendations
from new companies
in the energy sector

Example of solutions offered

Example companies

= Remote control of power consumption (global and by

circuit)

» Remote control of electrical appliances (television,

washing machine, etc.)

= Centralized remote control of building lighting and air-

conditioning

+  Self-regulating, remote controlled smart thermostat
» Automatic blinds to optimize the building's exposure to

the sun (open to generate heat in winter, and closed to
keep cool in summer)

« Personalized recommendations based on customer

habits to improve consumption efficiency

» Alerts for peak price hours to reduce consumption in

orderto minimize demand spikes

= Prevention of high power bills through alerts when

consumption exceeds a set limit during the billing
period

» Personalized recommendations based on customer

habits to improve consumption efficiency

- Comparison of consumption levels with other similar

customers

» Proactive consumption management through devices

offered to the customer (or subsidized devices)
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Figure 13 presents the group of equipmeninstalled in consumers 6homes which

make it possible to remotely control levels and/or sources of power

consumption (a). Weshould differentiate between equipment which requires active
control on the part of uses, such as the need to makenanual adjustments, and
equipment which manages power consumption from one or more appliances
automatically while still offering consumers the option of taking manual control over
theseappliances

Secondly,some power retailers offer consumers advice and recommendations
which allow them to manage their power consumption more efficiently (b) . Atthe
same time, retailes may take advantage oftheir relationship and knowledge of their
customersdconsumption in order to launch cugomer engagement initiatives oradapt
their offerings to each custome profile beyond the solutiors provided.

Lastly, Figure 13 illustrates the case ofompanies which, while not retailers, can
offer the same type of recommendations to consumers (c) . In this casethe data
collected is focused on service salesand marketing information on consumers. It
should be noted that both the second and third business stinodels may equire that a
smart meter be installed, unlessother devicesare used such as smart thermostats, to
offer the recommendations discussed above.
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2.2.2.1. Sale of Smart Home Systems

The first sub-model includes the sale of automated control and/or
management systems for household sources of consumption . Providers of gnart
home systens offer two types of systems:

- Control systems for sources of consumption : These systems allowend users to
monitor household and/or sub-system power consumption by remotely
controlling different sources of consumption such as heating/cooling, lighting,
electrical appliances. In addition, they usually allow consumerflexibility in the
use of devices withelevated power consumption so that they are operated, for
example, outside peak price hours. These systems also reduce unnecessary
consumption. For example, before leaving for work in thenorning, users of smart
home solutions can verify that all household devices and lightsare turned off. In
the afternoon, one hour before returning home,users can remotely raise the
temperature in their home rather than keeping it high all day.

- Automated systems to control and manage sources of consumption : These
systems complement remote monitoring and cotrol functions with the automatic
managementof household appliances and devices. In addition, they sekgulate
according toconsumer habits and external factors, such as weather conditions.

Suppliers of these smart home systemsswally offer standard solutions which can
often be installed by the usemlone, with maintenance being limited to what is covered
by the warranty. In some cases, such as premium smart home systemssppliers can
design and installcustom solutions for residential customers.

2.2.2.2. Consumption Recommendations from Power Retailers

The second business suodel for smart home solutions is based on
developing a collaborative relationship between individuals and power retailers .
In this relationship, retailers offer their customers persondized recommendations to
optimize householdpower consumption. However, in some cases, customemust pay
some sort of feefor the retailer to set up the equipmentrequired for the service In
order to offer recommendations to their clients, retailers collecttheir customers'
consumption databy means ofsmart meters and other devices installed in hom& such
as smart thermostats. The data collected is uslly sent to outside companiesvhich
use the datato help retailers analyzethe data and/or interaction with customers.

Below is a diagram of the relationships between the different stakeholders involved in
the second business model. Although case (a) in Figure 13 includes a potenpiadvider

of data analysis services and/or a customer engagement platform, it does not rule out
the possibility that some retailers may perform this function themselves.
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FIGURE 14. BusinessModel Based on Consumption Recommendations from a

Power Retailer
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Source: The Boston Consulting Group and Orkestra

These initiativesto provide recommendations on smart consumption make it possible
to raise awareness among consumers so that they reduce the amowand costof the
power they consume. For example, recommendatms usually increase consumer
awareness regarding the benefits of shifting part of their consumption to nonpeak
price hours.

Developing a relationship with consumers offers a number of benefit® utilities, the
most noteworthy being: first, it increasesconsumersoverall satisfaction with their
power retailers, improves customer loyaltyand makes it possible to adapt service
offerings to customer needs, thus reducing customer turnover Second, it increases
consumer participation in other programs which are important to retailers, such as
energy audits andthe remote optimization of heating/cooling. Lastly, in some markets
there is evidence that end consumerfiave more positive perceptions ofetailers as a
result of smart meter installation campaigns wha this installation is not mandatory.

For example, Oncor, one of the largest electricity transmission and distribution
companies in the United States, worked with companies like Landis+Gyr, a smart meter
manufacturer, and IBM to collect cosumption data onits customers byinstalling over
3.4 million smart meters in Texas for a total budget of ~$700 rion. As part of this
program, consumers had to payOncor a token monthly feeof around two dollars to
cover the cost of the smart meters. Based on the datallected, Oncor has helped its
customers reduce their energy consumption and should be able to establish an hourly
price for power in the future.3?

32 Data from the USEnergy Information Administration. In order to distinguish this second business sub
model from the third, it is important to note that, in this case, IBM is not the leader of the initiative, but is
instead performing a support function in the processing of data gathered from consumers.
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2.2.2.3. Consumption Recommendations from New Companies in the Energy
Sector

The third and last submodel, as designated as (c) in Figure 13is based on
improving the efficiency of household consumption. It is very similar to the previous
model in that it involves free smart consumption recommendations for
individuals, but , in this case, they are offered by non-utilities companies instead
of power retailers. This third business submodel is focused oncollecting data on
power consumption habits for a large number of individuals in order to monetie the
data with utilities. Data can be gathered by means ofmart meters installed in
consumer homes? provided that the legal systempermits this? or through other
devices installed bycompaniesoffering recommendations, such as a smart thermostat.

In this case, customes obtain a free service which helps them optinge their power

consumption and, n exchange, thg must allow companies which provide the service
to use their consumption data. In some cases, comp&s may even offerconsumers
devices to provide their services, such as smart thermostatsyhich consumers may

haveto payfor.

Oncearelationship has been established wittend consumersthe companyproviding
the service can monetze both the consumption data collected and its relationship with
its customers. Utilities may be interested irthe data? raw or analyzed? to optimize
their operations. Additionally, power retailers may be interested in occupying a
preferential position on lists of providers recommended to end customersor in being
able to send these customers custormed promotions based on their consumption
habits.

Of all the business submodels grouped under the smart home concept, the third and
last model discussed is the newest and least developed model at this time.

The use of data ornresidential users collected via smart home systems may be of
significant interest to utilities, depending on how the datais exploited. New big data
technologies also make it possible to process data in a modulananner, that is,
without needing to know the entire consumer profile. The next step in managing data
is to integrate all of the datacollected byutilit iesinto a single analysis of end user The
most advanced consumer data analysis involves centraiing all of the data collected by
an ecosystem of partners in order to create a single, comprehensive view ohsumers.

As for power retailers, the use ofbig datatechnologyto utili ze collecteddata and speéd
up the process of developing knowledge onustomers can result in anincreasedEBIT
margin of between 7% and 20% over sales. What is more, if the dais utilized to
improve the efficiency ofretailers' business processes, the EBIT margin could increase
by between 6% and 11% over sales. Lastly, positioning themselves within an
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ecosystem of smart home systems and equipment could allow retailers to improve
their EBIT margin by between 7% and 22% over sales in the long terfa.

Regardingsmart home solutions, utilities have shown themselves to bguite dynamic,
especially in the United States. A number of utilities have implemented initiatives to
offer their customers recommendationsaimed at helping them reduce their power
consumption. For example, companies like ConEd, Direct Energy, PG&E, Puget Sound
Energy and Pepco are clients of Opow#&rin the United States, and EDF and First Utility
are the companys clientsin the United Kingdom. Utilities have also launched initiatives
to position themselves to supply consumption monitoring and control systems tend-
customers both directly, such as, for exampleE.ON in Germany and the United
Kingdom and RWE in Germany, and through partnerships with companies engaged in
supplying smart home solutions such as nPower in the United Kingdom, which has
reached an agreement withNest for the latter to supplysome ofnPower's customers
with smart thermostats. More recently, British Gas, a subsidiary of Centrica, acquired
the company AlertMe for £44 million. AlertMe provides mart home solutions that
allow individuals to remotely control their heating and manage hot wate
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The companyusedto illustrate the business model based othe supply of smart home

solutions is Google, which is positioning itsellas amajor player in the smart home
sector to expand knowledge of its usersGoogle is making inroads into homesy

installing its own products and supplementing them with services for individuals. In
order to provide these services, Google gathers data on its customé@ngbits, which it

is then able to monetze. For examplewith Googlés acquisition of Nest in late 2014t

can now record information on household energy consumption through Nest

thermostats.

Before discussing the case of Nest in detail, we believe it important to first offer a brief
overview of the evolution of the smart home market in order to understand he
momentum behind Googl& push to position itself as a key agent in developing
integrated household energy solutions ranging from smart home solutions to
distributed generation solutions 35

The smart home market hadraditionally been a niche forindividu als with significant
purchasing power or people with enough technical knowledge to be able to install their
own smart home system. However, with the technological revolutionver the past ten
years, smart home solutions have become m® widespread and affedable for the

B$AOA A£OI I OEA OAPT OO AU MaKng BiYy Data@ork: Retdil Eney@1 @ E @ 1'q81 Obh
34 Company engaged in providing support for utilities in customer engagement activities by supplying

consumption recommendations to customers of these utilities. For further details, please see the case

study include in Appendix 1 of this report.

35 Google has invested in several SolarCity solar funds. One of the most recent was created in early 2015,

with $750 million in funding to finance the installation of photovoltaic distributed generation systems.
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average consume. The most recent systems available on the market today are
characterized by their ease of use, which is essentia their successwith consumers.
Currently, smart home solutions seem to be evolving towards @omprehensive
approach to home management in whichdifferent household smart systems are
interconnected. This is made possible by what is known as the Internet of Things,
which is a network of equipment with sensors and the capacity to process and
exchange gathered information. At the same time, the development of artificial
intelligence and big data opens the door tservice offeringsbased on the needs of each
end user. In these new smart home models, collecting and managing consumer data
will be essentid to adapting smart home systems to each individual situation.

FIGURE 15. Evolution of the Smart Home Market

Source: The Boston Consulting Group and Orkestra
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