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INTRODUCTION  

 

By Emiliano Lopez Atxurra (Orkestra) 
 

 

 It is my pleasure to present Smart Energy: New Applications and Business 

Models, a report which has been prepared by The Boston Consulting Group (BCG) in 

collaboration with the Energy Chair of Orkestra. This report is yet another reflection of 

BCG’s active participation in the Energy Chair, as well as of our shared interest in 

tackling strategic issues to prepare for the future. 

I would like to mention the predecessor to this report, Redes de distribución eléctrica 

del futuro. Un análisis para su desarrollo,2 which was presented at the Spanish Energy 

Club in November 2013, and which provided the basis for an international conference 

on the topic in Bilbao. The study titled Generación distribuida y autoconsumo: Análisis 

regulatorio3 was published one year later, and this current report is meant to expand 

and serve as a continuation of this line of research and papers. 

The concept of smart grids has been spreading quickly due to advances in power 

distribution and the inclusion of consumers 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 energy axis views it as a strategic vector for Europe’s technological and 

industrial renaissance, are at the heart of the so-called smart grid process. 

The evolution of climate-related events, the urgent need to reduce Europe’s energy 

dependence, the search for European energy sovereignty based on efficiency and new 

energy sources, and Spain and Europe’s race for competitiveness against other regions 

all represent additional challenges to the overarching aim of the European Union's 

recent proposal: a European Energy Union en route to energy transition. 

The energy transition will lead us to focus on a new energy model in which, unlike the 

conventional model which has held sway in recent decades, technology, production 

and energy consumption are playing a key role and experiencing significant advances. 

This energy transition, which I have called attention to repeatedly, particularly in 

relation to the Spanish energy system, is already making inroads in Europe’s major 

energy corporations. 

                                                        
2 In English, Power Transmission Networks of the Future. A Development Analysis. Original in Spanish. 
3 In English, Distributed Generation and Self-Consumption: a Regulatory Analysis. Original in Spanish. 
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The annual analysis conducted by Ernst & Young (Ernst&Young, 2014) on write-downs 

and the impairment of assets of European utilities indicates that depreciation, which in 

part comes from generation assets, is a growing trend. Annual impairments for 

Europe's 16 largest utilities went from €8.5 billion in 2010 to €9.3 billion in 2011, and 

reached €12.8 billion in 2012. In 2010–2011, E.ON, EdF and Vatenfall accounted for 

60% of impairments and, in 2012, Enel, RWE and GdF Suez accounted for 59%. In 

2012, GdF Suez wrote down €2 billion, primarily from its European assets (The Wall 

Street Journal, 2013). 

It should be noted that, in February 2014, GdF Suez's Chief Executive spoke about 

impairments by stating, "I am writing off this old world. I want to change the 

company’s culture and invest in the new world, which includes our involvement in 

Europe’s energy transition". 

Likewise, in November 2014, E.ON announced a strategic turnaround for the company 

which, pending shareholder approval, will be planned out this year and implemented 

in 2016. The turnaround is focused on the core idea of energy transition and will lead 

to the launch of E.ON's conventional business as a new company. 

These reflections may lead readers to delve into the terms of Germany and France's 

energy transition, where one will find that yesterday’s world is being left behind and 

we are entering a new world of energy. 

This report confirms that power systems are beginning to undergo changes—in some 

cases significant ones—to the way electric power is generated and consumed. We are 

also witnessing the occasional, limited participation of non-traditional stakeholders in 

the development of new business models. The decreased cost of certain technologies, 

such as photovoltaics, smart meters and ICTs, facilitates this change, although the 

development of these models is still partially dependent on factors like regulations. 

The methodological framework adopted is revealing because it evaluates the economic, 

business-related and regulatory information needed to explain the business models. 

This makes it possible to adopt a rather sophisticated approach and to hone in on key 

aspects of the core idea of smart grids: distributed generation, demand management 

and the aggregation of consumer capacity. 

Ultimately, this report analyzes how the business cases and models studied could 

potentially be applicable to Spain. We then go on to offer conclusions which I believe to 

be of interest, as they serve as a 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's essential technological and industrial renaissance. 

I would like to offer my most sincere thanks to The Boston Consulting Group and the 

team headed by Ivan Martén and Daniel López—two distinguished experts on the 
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energy sector—as well as the authors, Alfonso Abella, Javier Argüeso and Arthur Bozon 

from BCG, and Eloy Álvarez Pelegry and Unai Castro from the Energy Chair, who have 

all been committed to making this report a reality. 

 

Emiliano Lopez Atxurra 

Chairman of the Sponsor Committee 

Energy Chair of Orkestra-IVC. University of Deusto 
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INTRODUCTION 

 

By Iván Martén Uliarte (The Boston Consulting Group) 

 

 Following several years of fruitful collaboration in which The Boston Consulting 

Group (BCG) has shared its knowledge and experience with Orkestra in projects 

undertaken by, and in collaboration with, the Energy Chair, the two institutions have 

continued working towards their shared goal of contributing to debate to improve 

energy efficacy, efficiency and competitiveness. 

On this occasion, I am pleased to present Smart 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 the power industry and, more specifically, in the field of smart energy. It is 

intended to be of use for all players operating in the energy industry as well as other 

stakeholders. 

This is a crucial moment in the evolution of the power industry given the various 

vectors of change, such as new energy policies, the penetration of power generation 

technologies—renewable sources and distributed generation sources—and more 

active, demanding consumers, which are all setting a new stage for competition. In 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, as a result, power utilities are facing new challenges and 

opportunities. We are witnessing different reactions to these changes in each country 

according to the intensity and speed of each market's evolution. 

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

when it comes to adapting to the new environment. Utilities are concentrating on new 

business models by either offering a specific service to their consumers themselves, or 

acting as coordinators for different service providers. What these actions all have in 

common is that they are focused on better meeting the needs of increasingly 

sophisticated and technologically savvy consumers. 

This report is the result research on the new business models which are emerging in 

countries that are experiencing the most significant changes. Thanks to the vast 

experience of BCG's 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 covers current key success factors for each 

of the new business models and offers guidelines regarding how to implement them. 
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Once again, I would like to thank the Energy Chair of Orkestra for the opportunity to 

share our thoughts and recommendations on a sector which is so very important to the 

economy as a whole and to the wellbeing of society. I would also like to congratulate 

the magnificent research and outreach work they have carried out in recent years. 

We hope that this study will be of use to all players operating in the energy industry as 

well as other stakeholders. 

 

Iván Martén Uliarte 

Senior Partner & Managing Director  

Global Leader, The Boston Consulting Group Energy Practice Area 
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PREFACE  

 

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

 

By Eloy Álvarez Pelegry (Orkestra) 

 

 In late February, not long after this study was completed, the European 

Commission published its COM (2015) 80 final communication, entitled Energy Union 

Package: A Framework Strategy for a Resilient Energy Union with a Forward-Looking 

Climate Change Policy.4 The Energy Union is part of an ambitious climate policy aimed 

at providing EU consumers (residential and businesses) with access to secure, 

sustainable, competitive and affordable energy. 

The strategy seeks to achieve several things, including a low-carbon economy with 

strong, innovative and competitive companies. Citizens are at the core of the Energy 

Union and will benefit from active participation in the market and new technologies 

which reduce their energy bills; all while protecting vulnerable consumers at the same 

time. 

According to the Commission's document, in order to achieve this goal, we must move 

away from an economy in which energy is based on a centralized, supply-side 

approach, old technologies and outdated business models. 

The Commission's 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 statements were chosen because they reveal a vision for the energy system in 

which consumers gradually have more information and decision-making powers on 

the demand side, and in which the aggregation of thousands of demands for energy is 

managed in such a way that it is an active part of the immediate balance between 

power supplies and demand. 

This study provides an analysis—from two complementary perspectives—of business 

models based on demand management (smart homes, demand response, etc.) as well 

as regional aggregations (virtual power plants and microgrids) and, naturally, 

distributed generation models. These models are examined, first, according to their 

position along the power industry value chain and, second, according to their level of 

sophistication. 

                                                        
4 We 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 within the vision of decentralized energy in which consumers 

have more information, more decision-making powers and are involved in managing 

systems by means of their demand. 

The European Union's strategy has five inter-related dimensions: energy security, the 

European energy market, energy efficiency, decarbonizing the economy and, lastly, 

research, innovation and competitiveness. 

Smart Energy in the Energy Union 

 I believe that smart energy plays a significant role in several of these 

dimensions. For example, it contributes to energy efficiency since it 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 facilitates consumer participation in the energy transition through the 

implementation of smart grids, smart home appliances, smart cities and home 

automation systems. 

While all of these dimensions are relevant to our study, the relationship between smart 

energy and the dimension relating to a fully integrated energy market is the most 

evident. In fact, the communication cited includes a specific section regarding a new 

framework for consumers in which, among other things, it points out that smart 

technologies will help both consumers and the energy service companies working for 

them to take advantage of opportunities by controlling their energy consumption (and 

possible self-production). 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 appliances to reward flexible usage of energy. To this end, the 

Commission will develop synergies between the Energy Union and the Digital Single 

Market agenda. Lastly, the communication stresses the importance that regulated 

tariffs not limit the development of effective competition so that market prices send 

the correct signals. 

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

out, as indicated earlier, that the Commission considers an ambitious climate policy to 

be at the core of the Energy Union. Therefore, it is no surprise that the Commission has 

also published another communication, COM (2015) 81 final, also entitled Energy 

Union Package, but subtitled The Paris Protocol – A blueprint for tackling global climate 

change beyond 2020, which serves as a road-map for dealing with climate change after 

2020. 



 

Energy Chair of Orkestra and BCG                                                                       

E
n

er
gy

 D
o

cu
m

en
ts

 2
0

1
5

 

The document stresses the need to achieve a global transition towards low emissions 

which promotes opportunities and benefits European economies without 

compromising growth and jobs. 

To this end, the overall objective of the Paris Climate Change Conference, which will be 

held in late November and early December 2015, should be to reduce global emissions 

to at least 60% below 2010 levels by 2050 and to ensure a dynamic process in which 

global objectives are reviewed every five years, thus 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’s 

contribution to global emissions is modest, particularly when compared to China’s 

25% and the USA's 11%. For the protocol to be effective, and to achieve a level global 

playing field, the communication identifies the need to promote broader geographical 

coverage and relations between emissions sectors, and that the countries with the 

greatest responsibility and capabilities need to have the most ambitious and robust 

mitigation commitments. 

Given the significance of the aforementioned, there are two aspects which I would like 

to point out: the emphasis on mobilizing needed funding (public and private), and the 

relations and mobilization of other policies, such as research and innovation. I will 

return to these topics below when discussing energy transitions. 

Energy and Industrial Transition 

 It is not surprising that, within the context of medium- and long-term changes 

stemming from efforts to modify the economy and energy which are linked to 

decarbonization and the fight against climate change, the terms ‘energy transition’, 

‘Energiewende’ and ‘transition énergétique’ are now widely used.  

In this regard, certain countries, such as the United Kingdom, serve as benchmarks due 

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.5 

The energy transitions announced by Germany and France in Continental Europe are 

also highly noteworthy and have given rise to large number of analyses and reflections 

on the topic.  

Elements of the energy transition in France are mainly expressed in the Projet de Loi 

sur la Transition Energétique.6 Some of its key aspects include the intention to decrease 

the weight of nuclear generation, to strengthen the country’s industries through 

                                                        
5 For further information, see the study published by the Energy Chair of Orkestra: ‘Redes de 
distribución eléctrica del futuro. Un análisis para su desarrollo’. 
6 In English, Legal Project for the Energy Transition. Original in French. 



 
 

Smart energy 

E
n

er
gy

 D
o

cu
m

en
ts

 2
0

1
5
 

mergers, such as Areva and EDF, to increase the share of renewables, to implement 

energy efficiency measures in buildings, and to expand the role to citizens and social 

agents. 

In this context, the new energy paradigm heralds a potential industrial 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. 

In the case of Germany, the transition is centered on the concept of ‘Energiewende’, and 

the organization, Agora, has done the most in terms of publicizing elements of change 

and the future.7 In this case, the role of smart energy in the energy transition is clearer 

since Agora advocates greater penetration for renewables—primarily photovoltaics, 

but biomass and biogas as well. However, in 2013, the 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 sources. That 

same year, approximately 22% of Germany’s power and 11% of primary energy were 

renewable. 

Naturally, this is not the place for a detailed analysis of energy transitions. However, 

there is no reason not to highlight a few points that are of particular interest to this 

study. 

The first is already clear: the unquestionable vision shared by energy transitions and 

smart energy in their different manifestations, forms and business models—including 

not only smart homes, but also applications in other sectors, such as services 

(construction) and industry—with regards to the decentralization and diversification 

of power generation. 

The second element is related to society and the involvement of consumers and 

citizens in managing electric power systems. In other words, the idea is that we must 

more fully involve society in the evolution towards other energy systems, and that the 

societal aspects of energy8 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 

                                                        
7 On this subject, see the document, 12 Insights on Germany’s Energiewende. 
8 On this subject, I recommend the papers, La transition énergétique en France et en Allemagne: 
déconstruire les idées recues from a conference held on February 12 in Paris. 
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strong tradition of industrial policy.9 A recent study by the Clingendael International 

Energy Programme (CIEP) analyzes energy transitions linked to industrial policy in 

Germany since 1920,10 conclusively demonstrating what is laid out here. 

In the case of Spain, the relationship between energy policy and industrial policy is key. 

Judging from technological results, in my opinion, Spanish industry'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 technologies to the size, capacity, financial muscle and degree of clustering 

in this industrial network. In my opinion, there is a clear need for an ex ante 

examination of the situation and possible scenarios which accounts for the relationship 

between energy policy and industrial policy, and between technological research and 

innovation, as I mentioned in my discussion of the Energy Union. 

The study which The Boston Consulting Group carried out in collaboration with the 

Energy Chair does not examine this important aspect; however, this is not because we 

do not consider it to be significant but, rather, because of the approach we have 

employed for business models and the natural limitations on the scope of any study. 

I hope that this introduction has made it possible to situate Smart Energy: New 

Applications and Business Models in the current context, that it is rigorous and 

interesting enough to reward the reader’s attention, and that hopefully it gives rise to 

new papers and new ideas. 

To conclude, I would like to extend my thanks to the members of The Boston 

Consulting Group who support the Energy Chair’s work and have taken part in this 

undertaking, particularly, Iván Martén, Daniel López, Alfonso Abella, Javier Argüeso 

and Arthur Bozon; to Unai Castro and Macarena Larrea from the Energy Chair; and to 

our sponsors, as well as the 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, see Industrial 
Economics and Organization. A European Perspective. B. Andreosso & D. Jacobson. (2005). McGraw-Hill 
Campus. 
10 See the Clingendael International Energy Program document, The Energiewende and Germany’s 
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 emerging on both the generation side and consumption 

side. 

As for generation, production mixes are changing due to the growth of renewable 

energies and the consequent decrease in the share of traditional generation 

technologies, particularly those based on fossil fuels. This has also resulted in a 

decrease in the weight of traditional generation businesses. Additionally, 

implementation of distributed generation, which we understand to be low-capacity 

generation located at the point of consumption, requires that grids evolve—primarily 

in distribution—to accommodate new bi-directional energy flows. 

On the consumption side, the unitary demand for energy in developed countries is 

decreasing due to incentives which promote energy efficiency, as well as slower 

economic and population growth. Sales margins are also shrinking due to increased 

competitive pressure and the emergence of new players who are capturing some of the 

value linked to end-customers. 

These changes in power generation and consumption coincide with the push to 

automate distribution networks and develop smart grids. Advances in grids allow for 

distributed generation sources to be integrated efficiently and for demand and 

production of power generated at points of consumption to be better synchronized. 

Deploying smart meters for residential usage also paves the way for demand 

management services which allow for consumption profiles to be adapted to the 

system's needs. 

A key factor in the energy sector's transformation is the evolution of the role played by 

end-consumers, who have gone from an essentially passive role to becoming 

increasingly involved in actively managing both energy consumption and distributed 

generation. By playing this more active role, consumers are becoming ‘prosumers’, or 

‘self-consumers’,1 a term which refers to the role played by consumers who 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 increased price of power, is encouraging the 

progressive spread of distributed generation which, in turn, expands the role of 

prosumers into consumer segments with limited energy needs, such as individual 

customers. 

                                                        
1 The term is a portmanteau of ‘producer’ and ‘consumer’. 
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The digitalization of our environment is also molding consumer expectations and the 

energy consumption habits of average users. Today’s technological revolution has 

transformed consumers’ way of life by enabling them to be constantly connected 

through mobile devices and instantly access information. This revolution has also 

changed the habits of consumers, who now demand increasingly customized products 

and services which are adapted to their particular needs. Energy consumption is not 

immune to these changes and is also moving towards increased digitalization and 

usage of new technologies. In a context of rising energy costs, these technologies make 

it possible to, for example, monitor, manage and customize power consumption. 

Lastly, energy policies and recent regulatory changes have represented a particularly 

important vector of change. This is true on both the generation side, where incentives 

to promote renewable energies have also been used to push for distributed generation, 

as well as the demand side, where energy efficiency and rational consumption is being 

promoted. All of this has lead to profound changes in the electric power industry, from 

generation to power consumption. 

The concept of smart energy has become increasingly important within the power 

industry due to the multiple vectors of change mentioned above. Smart energy is 

defined as a grouping of technologies, applications and services which allow 

prosumers to play a more active role and which drive the evolution of the 

electric power industry towards a more intelligent generation and consumption 

model. 

This report aims to shed light on the new applications and business models which are 

emerging in the power industry. Although some applications can already be found in 

different industries, the truly new development in the power industry is the 

widespread penetration of these applications among residential customers, non-

industrial companies2 and the commercial sector,3 as covered in this report. However, 

the scope of this report does not include applications in energy sectors other than 

power (e.g., heat applications), nor the impact that some of the new models presented 

may have on system operations, management and the regulations needed to 

accommodate them (backup generation needs, changes to tariff structures, etc.).4 

The report is divided into three main sections. In the first section, we study different 

business models that are based on these new applications through case studies on 

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, industrial 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 report, Generación distribuida y autoconsumo. 
Análisis regulatorio (2014) by Orkestra. 
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of electrification, Brazil. Following up on this analysis, in the second section we discuss 

the key success factors upon which the different models are based. In the third and 

final section we analyze Spain's current 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 in electric power generation and consumption are transforming the 

sector’s value chain, which was traditionally orientated towards an 

upstream/downstream direction, but is now moving towards more decentralized 

organizations. Furthermore, the structure of the sector’s value chain, which has always 

been vertically integrated around utilities, is becoming increasingly fragmented, thus 

making way for new players—including consumers themselves—at different points 

along the value chain. Figure 1 indicates the position of the smart energy business 

models considered in this study along the power industry value chain. 

FIGURE 1. Smart Energy in the Electric Power Industry Value Chain 

 

Source: The Boston Consulting Group and 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 the level of sophistication of these models: 

- Distributed power generation 

- Energy demand management 

- Regional aggregation systems; a combination of applications from the first two 

categories 
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FIGURE 2. Smart Energy Business Models 

 

Source: The Boston Consulting Group and Orkestra. 

Distributed generation models foster the gradual development of generation systems 

located at points of consumption. Within this category, we can identify three business 

models5—supply of distributed generation systems, leasing services or power 

purchase agreements, and the rent-the-space model—with the main criterion for 

differentiating between them being ownership of assets and the level of risk associated 

with the investment in the distributed generation systems. In the case of the supply of 

a generation systems, prosumers own the systems and assume all the risk, whereas in 

the rent-the-space model generation systems belong to developers, and the consumers 

in whose homes or buildings the systems are installed have no obligations of any kind. 

Leasing or power purchase agreements lie halfway between the two, as project 

developers own the systems, but prosumers agree to make monthly payments for use 

of the power generated by the system. 

In contrast, demand side management models affect the final section of the value 

chain by enabling consumers to rationally optimize their power consumption. Within 

this category, we have identified three 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 generated. In rent-the-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 even converge in certain solutions. In 

conceptual terms, energy services are limited to optimizing energy consumption and 

are provided by specialized companies, while smart home solutions delegate the 

responsibility for optimizing consumption to consumers, who are supported by control 

and monitoring systems or 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 interruptions to their 

consumption at certain times in order to relieve grid 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 systems, as well as 

demand, as they often include solutions to control and optimize power consumption. 

Virtual power plants add sources of generation and adjust how much energy they 

contribute to power systems according to fluctuations in demand and the price of 

power. Finally, microgrids are local/regional power systems integrating local sources 

of distributed generation and power consumption while also balancing power supply 

and demand within sub-systems by managing them as a whole. 

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

management of virtual power plants and microgrids since they serve as facilitators and 

coordinators between different sources of generation and/or points of consumption. In 

this regard, legal recognition of aggregators is central to stimulating the development 

of these applications, which we will discuss in the sections on success factors. 

2.1. Distributed Generation Business Models 

 The concept of distributed generation varies depending on the bibliography 

consulted. While some authors focus on the location of the source of generation, others 

place greater importance on the installed capacity of the source of generation.6 In this 

study, we take distributed generation to include power production systems which are 

installed in the vicinity of the point of consumption for residential and commercial 

customers, and which are usually connected to low – or medium – voltage distribution 

networks. For the purpose of quantification, we have set a 2 MW limit for installed 

capacity, thus excluding high-capacity installations such as cogeneration plants. It is 

our understanding that these sources of generation do not form part of the recent 

expansion of distributed generation technologies owned by consumers.  

                                                        
6 American Public Power Association quoting the Public Utility Regulatory Policies Act, California Public 
Utilities Commission and Swedish Royal Institute of Technology’s Department of Electric Power 
Engineering. Please see the report, Generación distribuida y autoconsumo. Análisis regulatorio (2014) by 
Orkestra for a more extensive discussion on 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 generation sources was significant in 

Germany (15–17%),7 moderate in the United Kingdom (2–5%), and limited in Brazil 

(less than 1%) and the United States (1–2%).8 As for Spain, renewable energies have 

experienced significant growth over the past decade and, in 2012, installed 

photovoltaic power reached ~4.5 GW9 out of a total installed capacity of ~108 GW.10 

However, according to the definition established above, installed capacity is 1%.11 

These percentages will tend to grow as distributed generation technologies achieve 

grid parity; in other words, when the cost of generating power with these technologies 

is equal to the cost of power from the grid. From that moment, they will become 

competitive and will not require subsidies. Photovoltaic technology (PV) is one of the 

most competitive in this regard. For example, installed photovoltaic power in the 

United States went from ~4.4 GW in 2012 to ~7.2 GW in mid-2014,12 and it is 

estimated that it could reach over 50 GW by 2020. In the first half of 2014, over 50% of 

new installed generation capacity in the United States was based on solar technology, 

of which approximately 40% came from distributed generation.13 In the United 

Kingdom, the Department of Energy & Climate Change has set a goal to reach 20 GW of 

generation capacity from solar technology by 2020, from the 2.4 GW installed in mid-

2013. This includes installations outside the scope of distributed generation, such as 

what are known as ‘solar farms’. In Germany, the 2020 target set by the country’s 

National Renewable Energy Action Plan is to reach 52 GW of generation capacity with 

solar technology, starting from ~29 GW installed in 2012. This last figure also includes 

sources of generation with a higher capacity than those 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 2020 despite a growing 

number of installations over the period 2013–2020.14 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 states, especially in terms of installed 
solar photovoltaic technology. 
9 UNEF (Spanish Photovoltaic Union) in the report Hacia nuevos modelos de desarrollo para la energía 
solar fotovoltaica (2013). 
10 Red Eléctrica de España data. 
11 With regard to solar capacity, in 2013, the UNEF stated that, "in any case, the [solar] self-consumption 
market is at the pioneering stage and its volume is not yet indicative". Along the same lines, the IDAE 
(Institute for Energy Diversification and Saving) states that in 2012, small-scale cogeneration 
installations represented ~140 MW of installed power. IDAE data in the Boletín de estadísticas 
energéticas de cogeneración. Año 2012 (2013). 
12 Cumulative installed power for 2012 and 2014, respectively, excluding utility-scale systems. 

GreenTech Media data. 
13 GreenTech Media data. 
14 Estimate by the Empresa de Pesquisa Energética in Inserção da Geração Fotovoltaica Distribuída no 
Brasil – Condicionantes e Impactos (2014). 
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capacity was ~4.5 GW in 2012 and, according to the Ministry of Industry, Energy and 

Tourism's (Minetur) proposed energy plan for 2015–2020, it will increase to ~6.0 GW. 

FIGURE 3. Distributed Generation Capacity and Generation Capacity from Solar 

Technology in the US, UK, Germany, Brazil and Spain 

 

Source: The Boston Consulting Group and Orkestra, Eurostat, SEIA, EIA, IEA, UK Department of Energy & Climate 

Change, ANEEL, Empresa de Pesquisa Energética, IDAE, UNEF, Minetur. 

Additionally, solar photovoltaic technology is expected to experience a significant 

boom in the years ahead thanks to improvements in the technology's cost 

competitiveness compared to the cost of electricity supplied by retailers. The cost of 

generating power with photovoltaic systems (€/kWh), or the levelized cost of energy 

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

panels (€/kW).15 This is what happened in Germany, for example, where the average 

cost of photovoltaic panel systems decreased from ~€5,000/kW in 2006 to 

~€1,600/kW in early 2014.16 

At the same time, the steady rise in the price of electricity supplied via traditional grids 

is also contributing to the approaching grid parity. In the years ahead, a growing 

number of geographic regions are expected to find themselves in a situation in which 

the cost of producing power with solar panels is lower than the price of electricity 

                                                        
15 The US Department of Energy predicted that the average cost of PV panels for residential/commercial 
uses are expected to drop to $1,500–3,000/kW in 2016, when it was $3,900–4,700/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 primarily a result of the 

high price of electricity—in 2012, $332/MWh compared to ~$150/MWh in states such 

as California, New York, New Jersey and Massachusetts. 

FIGURE 4. Comparison of the cost of power generation with PV panels for 

residential/commercial uses and tariffs for electricity supplied by a retailer in 

Hawaii17 

 

Source: The Boston Consulting Group and Orkestra, NREL, Department of Energy, SEIA, GreenTech Media. 

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. Comparison of the cost of power generation with PV panels for 

residential/commercial uses and tariffs for electricity supplied by a retailer in 

California17 

 

Source: The Boston Consulting Group and Orkestra, NREL, Department of Energy, SEIA, GreenTech Media. 

Nonetheless, new generation technologies are developing very quickly, and predictions 

often become reality earlier than expected. In fact, in 2000, the International Energy 

Agency (IEA) predicted that global installed photovoltaic capacity would reach 4 GW in 

2010. Actual installed capacity in 2010 was ten times higher at 41 GW. Likewise, the 

IEA’s 2010 prediction for installed photovoltaic capacity by 2020 was 113–127 GW, 

but this was reached in 2013. Similarly, we expect the cost of solar cells to drop 

significantly in the next 10 years. This would allow for self-sufficient systems to be 

created by combining the installation of solar photovoltaic plants and small-scale 

storage batteries at competitive prices. Therefore, once the cost of installing these 

systems achieves parity with the price of electricity for end-customers, the pace of 

development in these technologies, as well as their associated business models, is 

expected to increase even more. 

As shown in Figure 6, each of the business models within the scope of distributed 

generation offers a different level of added value for end users according to the value 

chain activities they include. On one hand, standard distributed generation systems 

                                                        
17 In these graphs, the acronym 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 to concentrate 
depreciation of the investment in PV panels in the first years of the panels’ lifespan, in order to optimize 
tax payments for the owner. 
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with standard maintenance services offer customers relatively little added value, while 

the rent-the-space model covers each segment of the value chain, thus providing a very 

attractive value proposition to end users. 

FIGURE 6. Value Chain for Distributed Generation Business Models 

 

Source: The Boston Consulting Group and Orkestra. 

Before moving on to analyze each business model, we should clarify three key points. 

First of all, in the following sections, the concept of distributed generation is mainly 

focused on analyzing a trend that has been emerging in the residential consumer 

segment and commercial sector: the installation of renewable energy generation and 

cogeneration resources by prosumers. Although distributed generation systems were 

traditionally reserved for industrial companies, this trend is changing thanks to a 

reduction in the cost of distributed generation systems, which has allowed small-scale 

consumers to obtain these systems at a cost that makes distributed power generation 

competitive versus traditional power supplies. 

Secondly, these business models are technologically neutral. In other words, they are 

not based on a specific technology but, rather, can be adapted to any distributed 

generation technology even though the two most widespread technologies today are 

solar technology and cogeneration. As mentioned earlier, distributed storage systems 

associated with solar photovoltaic power may also be developed in the years to come. 

Lastly, these business models are not mutually exclusive. By this, we mean that a given 

company can operate simultaneously under various business models which share clear 

synergies. 
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2.1.1. Supply of Distributed Generation Systems 

 The first business model related to distributed power 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 sub-models based on different products 

and/or services for end users: 

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

- Sale of systems and accessories adapted to customers' specific situations 

- Sale of standard systems and accessories 

- Operations and maintenance services for systems purchased 

These four sub-models are available to both domestic consumers, businesses and 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 in the US, these associations are 

commonly referred to as ‘community solar’. 

In order to understand the four business sub-models and the differences between 

them, one must bear in mind that the supply of generation systems can encompass four 

different value chain activities: system design, installation, maintenance and 

management, as illustrated in Figure 7. 

FIGURE 7. Value Chain for the Supply of Distributed Generation Systems 

 Business Sub-models 

 

Source: The Boston Consulting Group and Orkestra. 
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In sales with complete pre – and after – sales services, suppliers cover all four value 

chain activities in the sale of power generation systems. Companies first conduct a 

preliminary study in order to design systems according to customer needs and 

requirements, and then they install the generation system. Afterwards, companies 

provide maintenance services which cover any system breakdown and support 

customers in monitoring performance by giving recommendations and providing 

training on how to use the system. 

The second sub-model, the sale of systems adapted to each individual situation, 

covers the first three activities described above. Suppliers install custom-designed 

systems for customers, but they don't automatically include operations services. As for 

maintenance, this is usually limited to warranty 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 systems and what 

is covered under the terms of their respective warranty. In this case, therefore, 

supplier activities are limited to installation and maintenance. 

Lastly, some companies offer maintenance and operations solutions to facilitate and 

optimize the use of purchased generation systems. These solutions include 

comprehensive maintenance services for systems and related accessories, along with 

respective management services, which are aimed at optimizing operations without 

the owner being directly involved. 

A single company can operate in several of these business sub-models by offering, for 

example, standard generation systems on one hand and, on the other, maintenance and 

operations services. Furthermore, after presenting the next business model, we will 

introduce the case study of SolarCity, which, in addition to its leasing and power 

purchase agreement options, also supplies photovoltaic panel systems which are 

custom-designed according to the needs of its customers. 

2.1.2. Leasing – Power Purchase Agreement Services 

 When generation systems are leased or there is a power purchase agreement, 

suppliers retain ownership of the distributed generation systems and prosumers pay a 

fixed sum for the usage of the system or a variable fee according to the power 

generated. These two cases are, therefore, business models for the supply of 

distributed generation systems which seek to limit prosumers' risk stemming from 

system ownership. 

2.1.2.1. Leasing Services 

 In leasing agreements, an individual or company leases a distributed 

generation system, and leasing project developers install a power generation system in 
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the home or building to which power is to be supplied in exchange for a fixed monthly 

payment from the customer. In the event that the generation system is unable to meet 

the customer’s energy needs, customers can utilize the services of a power retailer to 

make up for the shortfall. 

In this type of service, developers offer customers the opportunity to buy electricity at 

below market rates. In other words, the fee paid for systems (€) in a given period 

divided by total power production (kWh) for the same period yields an electricity cost 

(€/kWh) that is lower than the price of electricity offered by retailers. 

In order to provide customers more security and guarantee minimum savings against a 

benchmark electricity price, contracts with developers establish minimum monthly 

production levels for the generation systems installed. In the event that output is 

lower, developers compensate customers for the shortfall in power production in 

accordance with a tariff (€/kWh) established in the leasing contract. It should be noted 

that production beyond the established minimum in contracts may be used to offset 

future shortfalls. 

Figure 8 shows the flow of payments and services between different stakeholders 

involved in a leasing model. 

FIGURE 8. Business Model Based on a Leasing Service for Generation Systems  

 

Source: The Boston Consulting Group and Orkestra. 

With regards to monthly payments, some developers offer the possibility to reduce the 

cost of these payments by paying in advance. 

One additional advantage of leasing agreements is that developers are the ones that 

design, install, maintain and manage systems (O&M). Therefore, the role of customers 

is reduced to a limited number of obligations, which includes not altering generation 

system operations and ensuring that factors under the customer’s control do not 

reduce the system’s productivity. 
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The owner of the distributed generation system, that is, the developer, is the one who 

receives subsidies to deploy the system. However, any earnings from power fed back 

into the grid, such as might occur within the framework of a net metering system, go to 

the customer. 

Leasing contracts are usually signed for long periods of time—as a general rule, around 

20 years. At the end of the contract, the customer usually has three options: renew the 

contract for ~5–10 years, sign a new contract and possibly obtain a new generation 

system, or request that the generation system installed by the developer be removed 

free of charge. 

2.1.2.2. Power Purchase Agreements 

 Power purchase agreements (PPA) are very similar to leasing agreements, 

with the main difference being customers' type of monthly payments and their options 

at the end of contracts. 

In PPAs, customers only pay developers for the electricity produced by distributed 

generation systems at a contract-established tariff (€/kWh) which is generally lower 

than the market rate. Therefore, developers take on all the risk stemming from varying 

production levels instead of customers. As in leasing agreements, if generation systems 

do not meet customer energy needs, customers can utilize the services of a power 

retailer to make up the shortfall. 

FIGURE 9. Business Model Based on a PPA Service for Generation Systems 

 

Source: The Boston Consulting Group and Orkestra. 

In agreements of this type, monthly payments can be made in advance by using 

monthly power production estimates and periodically reconciling customers' positive 

or negative balance according to actual versus estimated system production. 
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Regarding options at the end of contracts, in addition to the three possibilities 

mentioned above—renewing for ~5–10 years, signing a new contract or requesting the 

free removal of generation systems installed by developers—customers usually have 

the right to purchase installed generation systems. 

For both business models—leasing and power purchase agreements—developers may 

supply accessories such as batteries to store unused power generated by the 

generation system. In some cases, accessories are automatically included in the offer 

along with generation systems, while, in others, supplying systems with accessories 

may constitute a separate offer. 

Below we present the case study on SolarCity, a leading company in the United States 

in the installation of solar panels for domestic consumers, businesses and groups in the 

commercial sector such as hospitals and schools. The company supplies solar panels 

under both the leasing and PPA models discussed above, but also under a direct sales 

model. However, most customers opt for the first option: either leasing or a PPA. In the 

table summarizing SolarCity’s offerings, we have grouped leasing (SolarLease) and PPA 

(SolarPPA) together due to their similarities, as explained in the previous section. The 

difference between the two models lies in their types of monthly payments—fixed 

payments in the case of leasing agreements, and payment for power produced in the 

case of PPAs—and with only PPAs offering the option to assume ownership of 

generation systems. We have also included an analysis of SolarCity’s recent economic 

and financial performance. The company has experienced strong growth in sales in 

recent years, and a drop in net income. 
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BOX 1. SolarCity 

 

Company description and  
business model 

 
Solar panel supply, leasing and PPA 

models offered 

Market leader in the installation of residential solar 
panels in the US 

• Operates in 15 US states with ~140,000 
customers; target of 1 million by 2018 

• Market share: ~29%, three times greater than its 
closest competitor, Vivint Solar 

• 756 MW rolled out by mid-2014, capable of 
generating more than 1,000 GWh/year, or ~0.2% 
of total US production of renewable power in 2013 

• ~4,300 employees 
 

Run by the founders with the support of experienced 
outside executives 

• Two of the founders have been the CEO and CTO 
since the company was founded in '06 

• CFO and COO with prior experience in industry, 
finance and solar panels 

• Elon Musk, founder and CEO of Tesla Motors, is 
SolarCity's main shareholder 

 

  

 

  

 

  

 

  

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Case study: SolarCity 
 

Supply of distributed generation systems  
and leasing – PPA services  
 

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 

• Leasing and PPA are the options most often chosen by customers 
• Consumers can also purchase the solar panels and even take advantage of financing facilities provided 

by SolarCity 
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BOX 1. SolarCity (continued) 

 

SolarCity's revenues and net income 
(2010–2013) 

 
Breakdown of SolarCity's P&L 

statement (2013) 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 – PPA 
 
Source: SolarCity website; standard SolarCity leasing and PPA contracts; SolarCity corporate information; SolarCity 2012–2013 
annual accounts; BCG analysis 

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. 
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2.1.3. Rent-the-Space Model 

 In the rent-the-space model (RTS), project developers install distributed 

generation systems in rented spaces. The most common form of the rent-the-space 

model is based on renting rooftops to install solar panels. 

RTS project developers pay the customers to use the rented space. In some cases, 

payments are supplemented, or even waived, by ceding use of the power generated by 

installed systems. Power usually cannot be stored for later use, which means that the 

power assigned only corresponds to the amount generated and used by customers 

simultaneously. 

FIGURE 10. Rent-the-Space Business Model 

 

Source: The Boston Consulting Group and Orkestra. 

Developers have access to two sources of revenue to profit from their investment in 

generation systems and to cover rental costs:  

- Sell the electricity generated by systems which is not used by the lessor of the 

space and is fed back into the grid 

- Subsidies provided by government bodies for distributed power generation 

Power is typically sold to local energy retailers. In some cases, the developer of the RTS 

project is also the retailer and, hence, power fed back into the grid might be sold to the 

retailer’s other customers, or on the wholesale electricity market. 

Since developers own the installed generation systems, they are responsible for 

installing, maintaining and managing them. As for customers, they do not have to 

invest in the systems and, consequently, they do not receive subsidies. Depending on 

the RTS project agreement, customers may have the right to use the power generated. 
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Rental contracts are usually long term—20 to 25 years—and, when the contract ends, 

customers can become owners of the installed generation system. 

Below we present the case study on Green Nation, a company which operates in the 

United Kingdom and supplies solar panels under the rent-the-space model. Using these 

panels and the power generated does not entail any monetary cost for end-customers 

thanks to the attractive incentives offered in the United Kingdom which benefit 

developers of RTS projects. Green Nation earns incentives for the amount of power 

generated—regardless of its use—as well as an additional 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 3.1.1, which is focused on the regulatory 

framework for certain smart energy applications. We should clarify that, in the case of 

renting land to create small solar farms, Green Nation does not usually allow its 

customers to utilize the power produced and only pays a fixed monthly rent. 
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BOX 2. Green Nation 

 
 

Company description and  
business model 

 
Rent-the-space model for 

building rooftops 

Green Nation supplies photovoltaic panel 
systems to individuals and businesses 

• Founded in 2011 in the UK  
• Supplies photovoltaic systems under various 

schemes: 
– Rent-the-space model: residential and 

commercial generation systems, 
including solar gardens 

– Sale of custom systems: maintenance 
and monitoring included

1
 

• +200 installations since its founding 
• Manages systems with installed power of 

between ~4 kW and 10 MW 
 

 Duration 20 years 

 
Ownership  

Green Nation is the owner of the 
installed systems and receives all 
related subsidies 

 Investment 
and 

payments 
£0 

 Customer/ 
space owner 

benefits 

Free power, with savings of 
£200–300/year, depending on 

consumption habits
2

  
 

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

Green Nation offers two rent-the-space options: 
• On building rooftops: 

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

• On land outside of urban centers:  
– Green Nation installs its panels on 

large, sunny plots of land (20–150 
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 

 

Related 
services  

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

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

• Customers only have to 
maintain the roof free of shade 

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

 
 
 
1. Monitoring included for the first year of use only 2. Green Nation data 
 
Source: Green Nation website; ofgem.gov.uk website; BCG analysis  
 
 
 
 

Case study: Green Nation 

Rent-the-space model 
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To conclude this first section on the three business models based on the supply of 

generation systems, we will analyze the positioning of utilities in the regions studied 

for these models. In general, utilities tend to adopt a conservative approach when it 

comes to developing business models, as they seek to maintain the status quo in the 

sector and focus on launching pilot programs and monitoring recent technological 

advances, primarily in R&D. Generally speaking, this strategy creates a situation in 

which it is other stakeholders—primarily new players—that develop these types of 

new business models. 

Only in countries such as the United States, United Kingdom and Germany, where there 

have there been significant changes to some of the success factors in the development 

of these models, have utilities begun to take on a more active role in developing these 

models. This activity has emerged largely in reaction to the potential risk of declining 

revenue/market shares due to new players, rather than as a strategy to change the 

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.).18 In contrast, their presence in 

distributed generation, and renewables in general, has been limited until recently.19 

Power companies have been gradually positioning themselves in these new business 

models. For example, UK's Centrica and Germany's RWE have focused on selling 

generation systems. As for the rent-the-space model, it is mainly being developed in 

the US by companies such as Duke Energy, NRG—who have included distributed 

generation services for their customers as a long-term strategy20—and Dominion, but 

also in the United Kingdom and Germany, with E.ON implementing initiatives in both 

countries. The PPA and leasing model, implemented primarily in the US, is dominated 

by new agents such as SolarCity. With a few exceptions, utilities, 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 for companies that are customers of 

Direct Energy. This was done through a $124 million fund which was created 

specifically for the purpose, of which $50 million came directly from Direct Energy. In 

addition, Constellation, an Exelon subsidiary, owns over 200 MW of residential and 

commercial sector customers’ solar systems, which are financed through PPAs. 

                                                        
18 More than half of German gas- and coal-fired generation plants had negative cash flows in 2013, 
according to data from the report by The Boston Consulting Group, Managing in Turbulent Times. 
Europe’s Power Generation Market (2014). 
19 At the end of 2010, just 1% of the installed capacity for solar PV and wind was held by the ‘Big Four’, 
according to data from the report by The Boston Consulting Group, Toward a New Balance of Power. Is 
Germany Pioneering a Global Transformation of the Energy 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 demand and optimize 

consumption into three different business models: energy services, supply of smart 

home solutions and demand response services. 

Energy services correspond to a business model in which companies that provide 

energy services offer their customers the opportunity to reduce and optimize their 

energy consumption by installing systems and equipment, and by proactively 

managing energy consumption. This business model is generally reserved for large 

consumers, in other words, companies or public bodies, particularly for energy 

services involving the management of outsourced consumption to, and provided by, a 

specialized company. This is the most traditional and least complex model. 

In the case of smart home solutions, individual customers are the focus, as it is 

customers who are responsible for managing energy consumption through 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 complex than the previous one, especially with regards to the models 

based on consumption recommendations. 

Lastly, the demand response business model is the most complex in terms of managing 

demand. In this study, we have grouped business models in which companies pay 

consumers to reduce their power consumption at specific times21 into the category of 

demand response. Thanks to the ability to control a portion of demand, demand 

response companies can offer grid operators and utilities the option to reduce power 

grid load when said stakeholders need to do so. 

 

 

 

  

                                                        
21 The business model included in this section is equivalent to what are usually known as 
‘incentive/event-based options’ for demand response services. 
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FIGURE 11. Value Chain for Demand Management Business Models 

 

Source: The Boston Consulting Group and Orkestra. 

2.2.1. Energy Services 

 Energy service companies, or ESCOs, as we will refer to them, offer their 

customers consumption optimization solutions by concentrating on key sources of 

energy consumption, such as lighting or air conditioning. 

This study is primarily focused on solutions for businesses, given that energy efficiency 

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

targeted at large and medium consumers. For the business22 and commercial sector23 

segment, in 2012, Europe's energy efficiency market represented a total of ~€5.3 

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

some ~€14.5 billion. In the United States, the energy efficiency market represented 

~€4.8 billion in 2012 and, although its growth forecasts are slightly lower than those 

of Europe at about 10% a year between 2012 and 2020, it is expected to reach ~€10.4 

billion by 2020.24 

 

 

 

                                                        
22 Excluding industrial companies. 
23 Including, for example, hospitals, universities and government agencies. 
24 Data from the report by The Boston Consulting Group, The Energy Efficiency Opportunity (2014). 
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FIGURE 12. Energy Efficiency Market for Businesses25 and the Commercial Sector 

in Europe and the United States (2012–2020) 

 

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. Customers that opt for this type of 

solution are typically businesses with the financial capability and technical know-

how needed to use and maintain complex equipment. The role of ESCOs is also 

usually limited to that of a middleman between original equipment manufacturers 

and end-customers. 

- Energy services: Companies are increasingly opting for this second type of 

solution offered by ESCOs. Examples include outsourcing the management of 

lighting and HVAC systems, as well as of energy supplies. Companies’ growing 

interest in these services is reflected in sales growth forecasts for the European 

equipment segment—10% a year between 2012 and 2020—and sales in the 

contracting segment, which includes services from ESCOs—20% 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 30–50% reduction in energy consumption, according to the US Small Business Administration. 
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consumption management and optimization services which are supported by ad 

hoc technologies installed and managed by ESCOs. Examples include 

comprehensive monitoring and management systems for lighting, heating, cooling 

and ventilation systems. ESCOs also normally include maintenance and operations 

management services for systems in place before their arrival.27 

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 which case ESCOs reduce the customer’s consumption while 

maintaining the same level of operations, or they may be related to energy costs, in 

which ESCOs reduce the cost of consumption by, for example, shifting it outside of 

peak price hours. Customers pay a 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 savings 

achieved. 

- Energy supply contracts: ESCOs manage customer energy supply contracts in 

order to reduce the cost of energy purchased by the customer. Customers 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, customers outsource their entire relationship with 

energy suppliers, but the remuneration method does not motivate ESCOs to 

encourage customers to reduce consumption. 

- Energy performance contracts: ESCOs 'guarantee' customers certain savings and 

are paid according to the savings achieved. The advantage of this model is that 

ESCOs' interests are in line with those of the customers. 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 ESCOs when it 

comes to determining the savings achieved. 

The main allure of these external consumption management 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 

increasingly common for ESCOs to assume responsibility for financing projects and for 

customers to make reduced financial outlays for the investment made over the 5–10 

year term of the contract. 

Power companies have been implementing energy service activities alongside their 

traditional activities, although with a less comprehensive focus than that of ESCOs, 

which usually concentrate on developing projects, providing financial assistance and 

managing consumption. For example, in the United States, ConEdison Solutions offers 

                                                        
27 Data from the report by The Boston Consulting Group The Energy Efficiency Opportunity (2014). 



 

Energy Chair of Orkestra and BCG                                                                                  27 

E
n

er
gy

 D
o

cu
m

en
ts

 2
0

1
5
 

energy services such as energy supply contracts and energy performance contracts. 

Other major utilities in the US—including Direct Energy, Pepco and Constellation 

Energy—have also developed an energy services area. Similar diversification has 

occurred in the United Kingdom and Germany, with leading 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 companies in the energy services sector which 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 solutions which are focused 

specifically on services provided to customers, such as through energy performance 

contracts. 
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BOX 3. Johnson Controls 

 
 

Company description and  
business model 

 Building efficiency services offered 

Johnson Controls operates around the world 
through three operating divisions 

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

• Major markets: US and Germany, with ~39% and 
~11% of sales, respectively 
 

Building Efficiency is the group’s second division in 
sales, and third in profits 

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

• EBIT: $988 million, representing ~30% of the 
group's total 
 

BE is expected to grow through international 
expansion 

• 8–10% CAGR with expansion into emerging 
markets (China is priority) 

• ~80% from recurring transactions 
 

 

Energy 
performance 

contracts 

• Guaranteed savings on energy 
costs for customers 

• JC takes the necessary measures 
to achieve the promised savings 

• JC collects a percentage of the 
savings achieved 

 

Building 
management 

• Management of air-conditioning 
equipment and systems 

• Security and fire prevention 
• Workplace management 
• Energy efficiency and sustainability 

programs 
• Project management 

 

Sale of 
control 

equipment 
and systems  

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

• Includes maintenance of the 
installed systems 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Johnson Controls 2013 annual report; Johnson Controls website; ESB case study by Johnson Controls; BCG analysis 

Case study: Johnson Controls 

Energy services 

Case study: Energy performance contract for the Empire State Building 
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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 into an ecosystem of smart electric appliances and 

devices. Additionally, the implementation of smart meters is also aiding the 

development of new applications and business models. It should be noted however, 

that implementation of these meters is not being carried out at the same pace around 

the world. 

In Europe, the Third Energy Package requires that these meters be implemented, 

provided that a cost-benefit analysis is carried out and the results are positive 

(Appendix I.2).28 This is the case in the United Kingdom, where installation of smart 

meters must be completed by 2020. In contrast, the cost-benefit 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.29 However, in the case of the 

US, implementation in most states is proceeding more quickly than in Europe due 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 the potential to be 

installed.30 Lastly, Brazil is also making significant advances in the installation of smart 

meters due to the need to combat losses and improve the country’s supply quality. 

Nonetheless, the percentage of smart meters installed is still limited.31 

These smart home solutions can be divided into three business sub-models.  

Figure 13 shows these three business sub-models, together with examples of their 

respective solutions and systems offered. The first sub-model (a) groups together the 

supply of two types of smart home systems: one to control consumption alone, and the 

other for the automated control and management of sources of consumption. 

                                                        
28 Annex I.2 of the electricity (2009/72/EC) and gas (2009/73/EC) directives stipulates that Member 
States must have carried out a cost-benefit 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 Efficiency 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 Italy, for 
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 around 3–4% and is 
expected to be below 20% in 2020, according to data 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 states have 
implemented regulations to promote the installation of these meters (for example, California, Illinois, 
Kentucky, Connecticut). Data from Utility-Scale Smart Meter Deployment by IEI, and Assessment of 
Demand Response and Advanced Metering by FERC. 
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 sub-models, (b) and (c). 

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

 

Source: The Boston Consulting Group and Orkestra. 

Figure 13 presents the group of equipment installed in consumers’ homes which 

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

consumption (a). We should differentiate between equipment which requires active 

control on the part of users, such as the need to make manual adjustments, and 

equipment which manages power consumption from one or more appliances 

automatically while still offering consumers the option of taking manual control over 

these appliances. 

Secondly, some power retailers offer consumers advice and recommendations 

which allow them to manage their power consumption more efficiently (b). At the 

same time, retailers may take advantage of their relationship and knowledge of their 

customers’ consumption in order to launch customer engagement initiatives or adapt 

their offerings to each customer’s profile beyond the solutions provided.  

Lastly, Figure 13 illustrates the case of companies which, while not retailers, can 

offer the same type of recommendations to consumers (c). In this case, the data 

collected is focused on service sales and marketing information on consumers. It 

should be noted that both the second and third business sub-models may require that a 

smart meter be installed, unless other devices are used, such as smart thermostats, to 

offer the recommendations discussed above. 



 

Energy Chair of Orkestra and BCG                                                                                  31 

E
n

er
gy

 D
o

cu
m

en
ts

 2
0

1
5
 

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 smart 

home systems offer two types of systems: 

- Control systems for sources of consumption: These systems allow end 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 consumers flexibility in the 

use of devices with elevated 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 the morning, users of smart 

home solutions can verify that all household devices and lights are 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 control functions with the automatic 

management of household appliances and devices. In addition, they self-regulate 

according to consumer habits and external factors, such as weather conditions. 

Suppliers of these smart home systems usually offer standard solutions which can 

often be installed by the user alone, with maintenance being limited to what is covered 

by the warranty. In some cases, such as premium smart home systems, suppliers can 

design and install custom solutions for residential customers. 

2.2.2.2. Consumption Recommendations from Power Retailers 

 The second business sub-model for smart home solutions is based on 

developing a collaborative relationship between individuals and power retailers. 

In this relationship, retailers offer their customers personalized recommendations to 

optimize household power consumption. However, in some cases, customers must pay 

some sort of fee for the retailer to set up the equipment required for the service. In 

order to offer recommendations to their clients, retailers collect their customers' 

consumption data by means of smart meters and other devices installed in homes, such 

as smart thermostats. The data collected is usually sent to outside companies which 

use the data to help retailers analyze the 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 potential provider 

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. Business Model Based on Consumption Recommendations from a 

Power Retailer 

 

Source: The Boston Consulting Group and Orkestra. 

These initiatives to provide recommendations on smart consumption make it possible 

to raise awareness among consumers so that they reduce the amount and cost of the 

power they consume. For example, recommendations usually increase consumer 

awareness regarding the benefits of shifting part of their consumption to non-peak 

price hours. 

Developing a relationship with consumers offers a number of benefits to utilities, the 

most noteworthy being: first, it increases consumers’ overall satisfaction with their 

power retailers, improves customer loyalty and makes it possible to adapt service 

offerings to customer needs, thus reducing customer turnovers. Second, it increases 

consumer participation in other programs which are important to retailers, such as 

energy audits and the remote optimization of heating/cooling. Lastly, in some markets 

there is evidence that end consumers have more positive perceptions of retailers as a 

result of smart meter installation campaigns when 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 consumption data on its customers by installing over 

3.4 million smart meters in Texas for a total budget of ~$700 million. As part of this 

program, consumers had to pay Oncor a token monthly fee of around two dollars to 

cover the cost of the smart meters. Based on the data collected, Oncor has helped its 

customers reduce their energy consumption and should be able to establish an hourly 

price for power in the future.32 

                                                        
32 Data from the US Energy 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 sub-model, as designated as (c) in Figure 13, is 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 sub-model is focused on collecting data on 

power consumption habits for a large number of individuals in order to monetize the 

data with utilities. Data can be gathered by means of smart meters installed in 

consumer homes—provided that the legal system permits this—or through other 

devices installed by companies offering recommendations, such as a smart thermostat. 

In this case, customers obtain a free service which helps them optimize their power 

consumption and, in exchange, they must allow companies which provide the service 

to use their consumption data. In some cases, companies may even offer consumers 

devices to provide their services, such as smart thermostats, which consumers may 

have to pay for. 

Once a relationship has been established with end consumers, the company providing 

the service can monetize both the consumption data collected and its relationship with 

its customers. Utilities may be interested in the 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 customers, or in being 

able to send these customers customized promotions based on their consumption 

habits. 

Of all the business sub-models 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 on residential users collected via smart home systems may be of 

significant interest to utilities, depending on how the data is exploited. New big data 

technologies also make it possible to process data in a modular manner, that is, 

without needing to know the entire consumer profile. The next step in managing data 

is to integrate all of the data collected by utilities into a single analysis of end users. The 

most advanced consumer data analysis involves centralizing all of the data collected by 

an ecosystem of partners in order to create a single, comprehensive view of consumers. 

As for power retailers, the use of big data technology to utilize collected data and speed 

up the process of developing knowledge on customers can result in an increased EBIT 

margin of between 7% and 20% over sales. What is more, if the data is utilized to 

improve the efficiency of retailers' 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 term.33 

Regarding smart home solutions, utilities have shown themselves to be quite dynamic, 

especially in the United States. A number of utilities have implemented initiatives to 

offer their customers recommendations aimed at helping them reduce their power 

consumption. For example, companies like ConEd, Direct Energy, PG&E, Puget Sound 

Energy and Pepco are clients of Opower34 in the United States, and EDF and First Utility 

are the company’s clients in the United Kingdom. Utilities have also launched initiatives 

to position themselves to supply consumption monitoring and control systems to end-

customers both directly, such as, for example, E.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 with Nest for the latter to supply some of nPower's customers 

with smart thermostats. More recently, British Gas, a subsidiary of Centrica, acquired 

the company AlertMe for £44 million. AlertMe provides smart home solutions that 

allow individuals to remotely control their heating and manage hot water. 

The company used to illustrate the business model based on the supply of smart home 

solutions is Google, which is positioning itself as a major player in the smart home 

sector to expand knowledge of its users. Google is making inroads into homes by 

installing its own products and supplementing them with services for individuals. In 

order to provide these services, Google gathers data on its customers’ habits, which it 

is then able to monetize. For example, with Google's acquisition of Nest in late 2014, it 

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 the 

momentum behind Google’s 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 has traditionally been a niche for individuals with significant 

purchasing power or people with enough technical knowledge to be able to install their 

own smart home system. However, with the technological revolution over the past ten 

years, smart home solutions have become more widespread and affordable for the 

                                                        
33 Data from the report by The Boston Consulting Group, ‘Making Big Data Work: Retail Energy’ (2014). 
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 consumer. The most recent systems available on the market today are 

characterized by their ease of use, which is essential to their success with consumers. 

Currently, smart home solutions seem to be evolving towards a comprehensive 

approach to home management in which different 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 to service offerings based on the needs of each 

end user. In these new smart home models, collecting and managing consumer data 

will be essential 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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BOX 4. Google – Nest 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description of Nest  Smart home solutions offered 

Nest Labs was founded in 2010 in California and 
experienced rapid growth  

• Two former Apple engineers decided to create a 
smart home solution which combines design and 
ease of use for end users 

• The company received support from venture 
capital funds 

• 2013 sales of ~40,000–50,000 thermostats/month 
• 2014 sales of ~100,000 thermostats/month 
• +450 employees in 2014 

 

In January 2014, Google acquired Nest Labs for $3.2 
billion 

• Nest Labs represents a platform for Google to 
develop smart home offerings 

• Following the failure of the PowerMeter initiative, 
Nest is a new Google initiative to collect data on 
its customers’ household habits and behavior 

 

 

 

• The Nest thermostat offers a smart 
air-conditioning solution which can 
be controlled remotely via mobile 
phones 

• In ~4 days, it adapts to the 
consumer’s habits, optimizing the 
temperature in the house 
depending on whether they are at 
home or not 

• It adapts to external conditions 
with the consumer’s help: peak 
price hours, time 

• Up to ~20% reduction in the cost 
of air-conditioning 

 

 

• Nest Protect offers a smart 
solution to protect households 
against fires 

• The device communicates with 
consumers, alerting them to the 
presence of smoke before 
activating the alarm (avoiding false 
alarms, e.g., in the case of steam 
or smoke from the kitchen) 

• Remote control to control the 
status of the house  

  

Supply of smart home solutions 

Case study: Google - Nest 

Google's positioning in the smart home sector 

Google is present in the smart home sector through its 
leisure products. The products are Android-based, thus 
providing a comprehensive method of helping users in 
their daily tasks and collecting data. 

 

In fact, the Google business model is based on 
collecting data on its users which can then be 
monetized through the sale of services to businesses. 

 

In the future, Google could expand the data collection 
base to its users in areas other than leisure. To do so, 
Google could acquire or partner with smart home 
solutions businesses beyond its recent activity, shown 
on the right. Collected data would be used to produce 
analyses, develop insights into the habits of individuals 
and enable Google to monetize this knowledge 
through the sale of services, such as micro-marketing, 
to third-party companies. 

 Source: MIT Technology Review article ‘The Lowly Thermostat, Now Minter of Megawatts’; Utility Dive article ‘The future of Google’s 

Nest’; BCG analysis 
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2.2.3. Demand Response Services  

 The last demand management business model studied is demand response 

(DR). In some cases, power supplies may not be enough to meet demand. This may be 

due to, for example, fluctuations in generation levels from renewable sources (i.e., 

photovoltaic and wind) or demand spikes. When faced with imbalances, demand 

response aggregators can temporarily reduce demand in order to re-establish power 

supply-demand balances. 

Demand response services are in the development stage in most countries except for 

the US, where these services represented ~30 GW of total demand reduction capacity 

in 2012.36 

In the demand response model analyzed, DR companies act as middlemen between 

power grid operators, or in some cases utilities, and their customers, which are 

primarily commercial and industrial clients with high power consumption, such as 

businesses and large institutions (e.g., universities). In this type of service, grid 

operators or utilities pay demand response companies to temporarily reduce their 

customers' power consumption. 

Demand response companies offer to reduce consumption by means of bilateral 

contracts with grid operators or through markets dedicated to the sale of power 

demand reduction capacity. 

As follows, we describe the typical process to reduce demand through a demand 

response service. This is illustrated in Figure 16. In the event of an imbalance between 

supply and demand, grid operators notify DR companies which then select a list of 

customers that need to reduce their consumption through an automated process, and a 

reduction request notification is sent to them. Customers then disconnect or reduce the 

activity of high-consumption equipment or appliances, such as industrial machinery or 

office building air conditioning. Once incidents are resolved, DR companies notify their 

customers so that they may return to their normal consumption levels. 

 

 

 

  

                                                        
36 Data from the Smart Energy Demand Coalition and the Federal Energy Regulatory Commission, 
including both businesses and residential. 
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FIGURE 16. Business Model Based on Demand Response Services 

 

Source: The Boston Consulting Group and Orkestra. 

In some cases, demand response companies may offer consumers the option of 

allowing the company to remotely control their non-critical sources of consumption in 

order to facilitate demand response operations. In any event, customers always 

maintain control over their equipment. 

DR companies pay their customers a fixed amount for making their resources available, 

and a variable amount based on actual consumption reductions. These payments 

represent a portion of the amount paid by grid operators to DR companies for available 

demand reduction capacity and for actual use of this capacity. 

Before concluding this section, it may be an opportune moment to discuss a few final 

considerations regarding the demand response model. Firstly, it is the DR companies 

which are responsible for rolling out, maintaining and connecting their monitoring 

centers to their commercial and industrial (C&I) customers' consumption control 

equipment. Second, most demand response companies guarantee their C&I customers 

that the required consumption reduction will not interfere with their key operations. 

Therefore, commercial and industrial customers always have the option to not reduce 

their consumption by the requested amount, although it may incur penalties. Third, 

while demand response services—as we have defined them—are currently centered 

primarily on large consumers, this service may potentially become more widespread 

and allow individuals to be compensated for reducing their power consumption in the 

future. 
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Certain utilities have implemented demand response activities in the United States and 

United Kingdom by directly offering their customers the option to reduce their 

consumption at certain times in exchange for payments, and without necessarily going 

through a demand response services company as a middleman. Residential consumers 

are more likely to be included in this type of program than in services provided by a 

demand response services company. In the United States, PG&E offers various demand 

response methods to its commercial and industrial customers, from reducing 

consumption upon request to planned consumption reductions, as well as programs 

carried out in collaboration with demand response service companies.37 In the United 

Kingdom, the utilities which offer demand response programs through the National 

Grid STOR program38 include companies such as GDF Suez Energy, and nPower in 

collaboration with Flexitricity. 

We believe it is important to point out that some organizations39 include what are 

known as ‘price-based options’ as part of their demand response services. These 

services allow consumers to adjust their power consumption according to power 

prices. When the price of power extends beyond a certain amount, consumers can opt 

to reduce or interrupt their power demand. However, in this study, we have chosen to 

include this type of solution under energy services or smart home business models, as 

there is a degree of overlap with the services provided by ESCOs, certain smart home 

systems such as smart thermometers, and some power retailers. As mentioned above, 

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

‘incentive/event-based options’ for demand response services. 

To illustrate the demand response model, we have chosen Enernoc, a leading company 

in the sector. Enernoc works with grid operators and utilities in several countries, 

including the United States, United Kingdom and Germany, to coordinate large 

consumers' demand reductions. More recently, Enernoc has begun implementing 

energy services activities—also geared towards large consumers—to help them reduce 

their energy costs by adjusting the amount of energy consumed or managing demand 

to optimize the time of consumption in connection with possible variations in the price 

of energy over the course of the day. 

  

                                                        
37 Other companies in the energy sector, such as Direct Energy, SDG&E, ConEdison, OnCor and Duke 
Energy, have also implemented this type of demand response service. 
38 Short Term Operating Reserve (STOR) is an initiative which groups together potential generators of 
additional power and potential sources of power demand reductions. It is one of the tools used by the 
National Grid to ensure continuous supply of power to its customers. 
39 Mainly the Federal Energy Regulatory Commission and the Department of Energy in the US. 



 

Smart energy  40 

 E
n

er
gy

 D
o

cu
m

en
ts

 2
0

1
5
 

BOX 5. Enernoc 

 
 

 

Company 
description 

 Description of demand response services offered 

 

• Founded in 2001 
 

• Operates in the 
US, Australia, 
Canada, Germany, 
Ireland, Japan, 
New Zealand and 
UK 

• ~81% of revenue 
from the US 
 

• ~700 employees 
 

• ~65% of shares 
held by institutional 
investors 

 
 
 
 

  

 

•  

  

•  

  

•  

  

•  

  

 

Enernoc revenues and net income 
(2005–2013) 

 
Breakdown of Enernoc's P&L 

statement (2013) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Total negative impact of ~$6M in operating income: negative impact of ~$3M from debt interest and other expenses, and negative 
impact of ~$3M for business tax provisions. 2. Includes demand response services based on the optimization of power consumption 
according to external factors, such as variations in power prices.  
 
Source: Enernoc 2006–2013 annual reports; Enernoc website; Nasdaq; BCG analysis 

Case study: Enernoc 

Demand response services 

• Enernoc is a leader in the demand response sector with 24–27 GW of total capacity under its 
control from ~5,800 demand response service consumers.

2
 Customers and consumers whose 

capacity it controls include: 
– Grid operators: PJM, ISO-New England, etc. 
– Utilities: PG&E, ConED, SWM, DONG energy 
– Consumers: Morgan Stanley, IBM, Whole Foods, GE, AT&T, Pfizer, etc. 
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2.3. Business Models in Regional Aggregation Systems 

 Virtual power plants and microgrids represent the integrated systems category 

within smart energy. These systems are made up of smart energy applications for 

distributed generation and applications to manage consumption. The major difference 

between the two smart energy solutions is that, unlike microgrids, virtual power plants 

can potentially be used to negotiate the sale of power on a wholesale market. 

2.3.1. Virtual Power Plants 

 As considered in this study, a virtual power plant (VPP) is a cluster of 

distributed generation units which is controlled by one entity and is capable of 

supplying energy via the power grid at specific times, as if it were a single generation 

plant. VPPs are considered comprehensive systems because they include the 

management of generation systems and the sale of power generated based on demand 

fluctuations.40 

Globally, services related to virtual power plants produced around $1.1 billion in 

revenues in 2014 and are expected to generate $3.6 billion in revenues in 2020.41 

The VPP business model is organized around VPP operators, or aggregators. VPP 

operators sell power generation capacity through bilateral contracts with grid 

operators or utilities, or on the wholesale electricity market. Aggregators combine the 

power production capacity of a number of large prosumers; in other words, businesses 

and large institutions. In the event of supply-demand imbalance, VPP managers 

combine the power generated and available from virtual power plants and feed it into 

the power grid. 

In this model for selling power generation capacity, VPP operators may be 

compensated according to the capacity made available to the grid operators or utilities 

(€/MW) or the amount of power supplied (€/MWh), which is paid at a tariff 

established in the contract or by the wholesale electricity market. In turn, aggregators 

offer similar payments to prosumers that make their power generation capacity 

available. 

  

                                                        
40 There is no clear consensus as to the definition of a VPP among the major players in the energy sector. 
Therefore, it could include, for example, certain generation activities carried out by utilities. However, 
given the nature of this report, we have chosen to omit these. 
41 Data from Navigant Research, including DR services provided by VPP operators. 
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FIGURE 17. Business Model Based on Participation in Virtual Power Plants 

 

Source: The Boston Consulting Group and Orkestra. 

To close the section on virtual power plants, we offer some final remarks. First of all, in 

order to maximize the flexibility of VPPs and improve the capacity to respond to power 

requirements, many VPP operators remotely manage the prosumers’ generators. 

Secondly, operators are responsible for rolling out, maintaining and connecting their 

monitoring centers to all control equipment for its customers’ generators. Lastly, it 

should be noted that many companies that manage VPPs capitalize on their 

relationship with prosumer customers and easy access to their consumption data to 

offer demand response services. 

Generally speaking, utilities have not yet clearly positioned themselves in the virtual 

power plant business model, however they are in some cases carrying out pilot 

projects. For example, RWE developed a virtual power plant in Germany together with 

Siemens which went operational in 2008 and, in 2012, it grouped together 150 MW of 

power generation capacity, which was primarily from wind energy.42 

Below we present the illustrative case study on Flexitricity, which manages generation 

units through a virtual power plant in the United Kingdom. Flexitricity's model is part 

of the Short-Term Operating Reserve, which is managed by National Grid, to supply 

power via the distribution network when there are power supply-demand imbalances. 

 

  

                                                        
42 Siemens data published in the article ‘The Internet of things – Virtual Power Plants’, published in the 
magazine Pictures of the Future (Autumn, 2012). 
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BOX 6. Flexitricity 

 

Company description and  
business model 

 
Virtual power plant participation 

opportunity 

Flexitricity was founded in 2004 in Scotland. Today it 
provides a response to reduced capacity margins in 
the UK electricity market  

• The British power production system's reserve 
capacity was ~14% in 2012, but may drop to ~4% 
in 2015/2016  
 

Flexitricity offers a combined VPP and demand 
response service 

• Aggregates and sells prosumers’ energy 
production to power companies 

• Optimizes its customers’ consumption to relieve 
the load on the power distribution network when 
spikes in demand occur 
 

Flexitricity was acquired by the Swiss energy group, 
Alpiq, in April 2014 

• Strategy to gain access to the decentralized 
British energy market announced by Alpiq  

• Alpiq assumed Flexitricity’s accrued losses of 
£2.4 million through 2014 

 

 Use of equipment with low generation capacity for 
complementary services 

• Additional income for Flexitricity's  
prosumer customers of up to  
£100,000/year/generator 

• Uses surplus capacity only: able to maintain 
normal generator use  
 

Flexitricity primarily works with corporate 
customers in various sectors, including: 

• Industry 
• Public sector 
• Data centers 
• Distribution and logistics 

 
It has successfully carried out major projects 

• Excel London – London convention centre: 
Management of a 6 MW diesel generation plant 
via a VPP 

• Kaaij Greenhouses – Horticulture: 
Management of a 1.2MW CHP generation plant 
via a VPP  

 

 

 

 

 

Flexitricity's net profits 
 (2008–2014) 

 
Flexitricity's business model  

based on payments from the STOR 
and triad management 

 
 
 
 

 1. Payments via the Short Term Operating Reserve
1
  

• National Grid pays companies that make power 
generation resources available for 

– Resource availability: rent for the 
duration of availability (£/MW/h) 

– Actual use of resources: payment for 
energy generated (£/MWh) 

• Flexitricity withholds a portion of the payments 
made to its customers 

2. Triad management  
• Triad payments = Part of the power bill is related 

to T&D network usage 
• Triad payments are determined by customer 

consumption during the three highest peaks in 
demand between November and February 

• Active management of consumption according to 
demand makes it possible to reduce triad 
payments, but requires a temporary withdrawal 
from the STOR  

– Flexitricity helps its customers balance the 
reduction in their triad payments and the 
opportunity cost of revenue from STOR 

 

Case study: Flexitricity 

Virtual power plants 

1. STOR is an initiative which groups together potential generators of additional power and potential sources of power demand 
reductions. It is one of the tools used by the National Grid to ensure continuous power supplies for all of its customers. 
 
Source: Flexitricity website; 2013 Ofgem report for the British government; 08/04/2014 Alpiq press release; National Grid website; 
Chamber of Commerce Business Register UK; BCG analysis 
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2.3.2. Microgrids 

 Microgrids are groupings of power generation sources and consumers which 

are interconnected at the local level. The sources of distributed power generation 

operate in a coordinated manner to supply power to sources of consumption which are 

connected to the microgrid. 

Today, few cases of microgrids have given rise to a business model as advanced as the 

one described below. In mid-2014, the total capacity of both planned and operational 

microgrids around the world was 4.4 GW, of which 2.9 GW was located in the United 

States through ~150 projects. Despite the low capacity of the microgrids installed, the 

deployment of these microgrids generated almost $10 billion in 2013 and should reach 

over $40 billion by 2020.43 

Energy flows constitute the first aspect of the business model based on microgrids. In 

microgrids, generation is handled by prosumers and small distributed generation 

plants. These sources of generation are supplemented by storage systems which allow 

for microgrids to be made more autonomous. The power generated is used by 

prosumers themselves, but also for common sources of consumption, such as public 

lighting, if the microgrid includes an urban area. 

Microgrids can function in complete isolation or remain connected to traditional 

distribution networks, generally via a single connection point. The second option 

makes it possible to offset power generation shortfalls on microgrids by importing 

power from traditional grids. What is more, in the event that surplus power is 

generated and cannot be stored on a microgrid, the surplus can be fed back into 

traditional grids, possibly in exchange for payment. 

Having defined the energy flows for the microgrid business model, the second 

important aspect is the flow of payments. Consumers pay to be connected to a 

microgrid and for their power consumption, with consumption possibly being adjusted 

according to the power produced and fed back into the microgrid if the consumer is a 

prosumer. Revenue from consumers is used to pay for microgrid infrastructures, as 

well as maintenance and management. 

In the cases implemented to date, grids have arisen from the need or desire of a large 

power consumer to reduce its dependence on traditional grids for its power supply 

and its exposure to supply interruptions, and also for isolated groups which are not 

connected to a distribution network to access power. In these cases, the consumer or 

group in question pays several companies to jointly set up a microgrid, and possibly to 

maintain and manage it. Under certain circumstances, governments may pay for the 

set-up of microgrids, as in the case of Eletrobras. 

                                                        
43 GreenTech Media and Navigant Research data. 
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The main categories of microgrids are: 

- ‘Isolated’ systems, off the grid: This model makes it possible to operate in 

isolation on a permanent basis, for example, in cases where there is no access to 

power distribution networks. 

- Commercial and institutional systems: This model combines existing sources of 

generation and connects them with local consumers in order to improve the 

stability of power supplies. 

- Military backup systems: This model is primarily used to increase the security of 

power supplies to military bases and buildings in the event of a physical or cyber 

attack on traditional grids. 

In the context of microgrids, American and some Brazilian utilities are the most active 

when it comes to implementing pilot projects and projects limited to a particular 

context. Companies like AEP, SMUD and ConEdison are involved in implementing 

microgrid pilot projects in the United States, while Eletrobras implements microgrid 

projects primarily within the framework defined by the Luz para Todos program in 

Brazil.  

The company chosen for the case study in this section is Eletrobras: an example of a 

Brazilian utility involved in implementing microgrids. In this case, projects are 

developed to supply power to remote populations which are not served by distribution 

networks. To this end, Eletrobras gives these populations resources to make them 

energy independent by using distributed generation and power storage resources. It 

also helps them manage their consumption in order to adapt demand to power 

production on the microgrid. 
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BOX 7. Eletrobras 

 
 

Company description  

 

Microgrid model implemented 

Background 
information 

and 
ownership 

• Founded by the Brazilian 
government in 1954 

• Brazilian government still the 
majority shareholder  

• Company listed on the stock 
exchange  

Eletrobras implements microgrid projects 
within the framework of a national initiative:  

• National "Luz para todos" initiative: to 
supply power to +10 million people living in 
remote areas; launched in 2003 with 
anticipated investment of +R$22 billion 

• Subsidies cover most of the costs of the 
projects in order to ensure reasonable 
power costs for end-consumers 
 

Eletrobras has implemented a microgrid in 
Xapuri to supply power to three isolated 
villages 

• Xapuri is an isolated municipality in 
Northwest Brazil which is not served by 
traditional power distribution 

• The microgrid has several sources of 
generation, storage and consumption: 

– ~100 solar panels with load 
controllers and inverters, combined 
in groups of three with a capacity of 
~240 W, for a total of 8 MW 

– Batteries for autonomy when 
generation is zero 

– ~100 homes consume the energy 
produced 

• Eletrobras guarantees installation, 
maintenance and monitoring of the 
microgrid  

 

Productive 
capacity  

• Produces ~40% of the total energy 
generated in Brazil, with a total 
generation capacity of +42MW  

Transmis-
sion 

capacity  

• Manages +55,000 km of 
transmission lines; 56% of all the 
lines in Brazil  

2013 
Financials 

• Revenue: ~€7.3 billion 
• EBIT: ~€(650) million 
• Net profits: ~€(1.9) billion 

 

Employees  
• In 2013, Eletrobras had ~24,000 

employees 

 
 
NB: R$/€ exchange rate used: 0.3086 
Source: Eletrobras website; Ministerio de Minas e Energía website; O projeto piloto Xapurí na reserva extrativista Chico Mendes 
presentation; BCG analysis  
 
 
 
  

Case study: Eletrobras 

Microgrids 
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3. ASSESSMENT OF SUCCESS FACTORS FOR SMART ENERGY BUSINESS 

MODELS 

 Our analysis of the different business models and their use by companies in four 

geographic areas (United States, United Kingdom, Germany and Brazil) has revealed 

different levels of progress in the development of smart energy in each region. The 

United States stands out as a leader in the development of smart energy applications, 

which it operates under the different business models described above. While smart 

energy business models are also advanced in the United Kingdom and Germany, they 

are less developed than those in the United States, and Brazil is still at the initial stage 

of development for the majority of the business models. 

In general terms, the supply model for distributed generation systems is now quite 

advanced and has key players in several technologies, particularly solar technology 

and cogeneration (CHP). The leasing and PPA models are less developed, in part 

because they have emerged more recently, and are mainly based on solar technology. 

Of the demand management models, the most advanced is the energy services model—

especially for medium-sized and large companies—with large ESCOs like Johnson 

Controls in operation. In the smart home and demand response areas, despite there 

being more recent models which are under development, major players such as Google 

and Enernoc are already emerging. Lastly, the least developed applications are virtual 

power plants and microgrids. This is primarily due to the fact that they are more 

complex when compared to other applications. VPPs are currently based on the 

aggregation of traditional generators, used by companies as backup solutions, and 

CHPs. Microgrids are at a less advanced stage of development. 

The following table indicates the different stages of development of the business 

models by country. 
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FIGURE 18. Development of Smart Energy Business Models in the US, UK, 

Germany and Brazil 

 

Source: The Boston Consulting Group and Orkestra. 

Utilities have been positioning themselves in these business models according to their 

level of development in each country. Nonetheless, as a general tendency, utilities have 

not been leading in the development of these business models and have limited their 

activities to pilot projects in the case of less advanced models, such as virtual power 

plants. Even so, it should be noted that American utilities have been positioning 

themselves more clearly than those in the United Kingdom, Germany and Brazil, the 

latter of which are the least advanced due to the limited development of smart energy 

in Brazil. 
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FIGURE 19. Positioning of Utilities in Smart Energy Business Models in the US, 

UK, Germany and Brazil 

 

Source: The Boston Consulting Group and Orkestra. 

In our research on the causes of differences in the level of development of smart 

energy business models, and reasons behind the success or failure of companies when 

it comes to exploiting them, we have identified a number of significant factors which 

explain these differences. 

We have grouped the many factors identified into seven main success factors: 

regulation, technology, financing capacity, technical experience, capillarity, brand and 

partnerships, and we have ordered them from lowest to highest potential for smart 

energy companies to influence them.44 Regulation and technology are the two factors 

which companies have the least amount of control over, while, on the other hand, they 

exercise much more control over the development of a powerful brand and 

partnerships. 

Having analyzed the business models and several case studies in different countries 

(US, UK, Germany and Brazil), we have identified the factors which have the greatest 

impact on the success of companies operating in the smart energy sector; factors which 

each smart energy business model is dependent on. These are shown in the figure 

below. 

                                                        
44 By capillarity, we refer to the ability of companies to reach consumers, whether for the purpose of 
sales or to supply distributed generation or smart home systems and/or provide services. Partnerships 
refer to agreements and collaborations between complementary companies to develop a business 
model. 
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FIGURE 20. Key Success Factors for Smart Energy Business Models45 

 

Source: The Boston Consulting Group and Orkestra. 

Some success factors can contribute to the development of all business models covered 

in this report, however, for the sake of simplification and differentiation, we only 

consider ‘key’ success factors those which are absolutely fundamental to the 

development and success of a given business model.46 

3.1. Key External Factors 

 As follows, we will discuss the logic behind each of the key factors as they 

correspond to the different smart energy business models. We will begin with the 

factors which are more external to companies—regulation, technology and financing 

capacity—and continue with the factors that are more internal—technical experience, 

capillarity, brand and partnerships, as shown in Figure 20. 

3.1.1. Regulation 

 Regulatory frameworks have an impact on certain smart energy business 

models in two main aspects: legal recognition of business models and the parties 

                                                        
45 In the case of new companies, sources of funding needed for their initial development and growth 
clearly come from outside. For utilities, investing in a smart energy business model entails moving away 
from their traditional core of activities. In this case, and despite their powerful capacity to self-finance 
themselves, they may require outside financing to enter into the smart energy sector. For these reasons, 
we have chosen to classify financing as a success factor that is external to companies, although it could 
also be considered internal in the case of established companies with a strong capacity to self-finance. 
46 For example, technical experience is a factor which facilitates the development of all the business 
models studied, but it takes on greater importance in the case of DR services, VPPs and microgrids. 
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involved, and incentives to develop business models by means of ad hoc mechanisms. 

Below we review these two aspects for each of the business models in which we have 

indicated that regulation is a key success factor in Figure 20. 

3.1.1.1. Recognition of Business Models in Regulatory Frameworks 

 Legislation may recognize the existence of the business models and their 

stakeholders in order to regulate relations between the different parties involved in 

these models, as well as their rights and obligations.  

In the case of distributed generation, the law must recognize the right of individuals 

or legal entities to produce their own electric power, use it within the framework of 

self-consumption, and possibly feed the power back into distribution networks. 

Likewise, it is necessary to authorize the leasing of generation systems for 

development under leasing or power purchase agreement schemes. In the United 

States, an early concept similar to distributed generation was already promoted in 

1978 in the Public Utility Regulatory Policies Act (PURPA) and, since then, it has 

evolved through legislative decisions issued at both the federal and state level. The 

1978 version of PURPA required that utilities purchase the energy generated by 

certain installations with an installed capacity of less than 80 MW or CHP installations. 

Today, the concept of distributed generation varies from state to state, and there isn't a 

single law regarding distributed generation.47 However, it should be noted that most 

states recognize net metering and, therefore, the possibility that power be generated 

by distributed means and self-consumed. In the United Kingdom, distributed 

generation and the self-consumption of produced power are indirectly recognized in 

the 2008 Energy Act, which introduces feed-in tariffs beginning in 2010 for both power 

generated by distributed means and power exported to grids. In Germany, the main 

legislative text which covers distributed generation is the Erneuerbare-Energien-

Gesetz (EEG), or Renewable Energies Act. In Brazil, regulations regarding distributed 

generation were adopted in April 2012 by the Agência Nacional de Energia Elétrica 

(ANEEL) resolutions 482 and 517. Said resolutions establish that consumers can install 

distributed generation systems and connect them to the power grid. In the event that 

self-consumption is less than the power generated by distributed means, the surplus 

power can be fed back into the grid and the consumer will be compensated by the 

power retailer in the form of credits. These credits are applied to future consumption 

of electricity from the grid on the self-consumer’s power bill. It can therefore be 

concluded that Brazil has opted for a net metering system to regulate distributed 

generation and self-consumption. 

                                                        
47 Status of US legislation based on an analysis by the American Public Power Association in its report, 
Distributed Generation, an Overview of Recent Policy and Market Developments (2013). 
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In the case of demand response and virtual power plants, legislation must authorize 

companies to aggregate their demand reduction capacity or power production capacity 

in order to later sell it to a grid operator or utility, although the latter case is less 

common. In the United States, the demand response model was implemented in the 

1970s, although, at the time, it consisted solely of managing loads in order to reduce or 

displace them rather than installing new capacity. Early developments accelerated 

following the 1973 and 1979 oil crisis, and demand response become more important 

in the 1990s as a result of the restructuring of US power systems. One should also 

consider the impact of the 2001 Enron crisis in California and the Northeast blackout of 

2003 which stimulated the development and integration of demand response in the US. 

As a result of the event, the California Energy Commission took the initiative to plan for 

a more intelligent grid and required the installation of smart meters. The commission 

also determined that there was a need to develop a communications system that would 

allow for all smart meters and control systems to receive the hourly price signals in 

real-time, thus allowing them to respond to that signal.48 After this, there was 

significant development in demand response services throughout the country. The 

main legislation dealing with demand response is the FERC Order 745 of 2012, which 

is currently enmeshed in a legal battle to determine its validity, as it may be in violation 

of state legislation.49 

In Europe, the Energy Efficiency Directive (2012/27/EU) specifically mentions demand 

response as a measure to promote. In the United Kingdom, the Short Term Operating 

Reserve (STOR)—coordinated by the British power grid operator, National Grid—is 

the main mechanism for promoting the development of demand response services 

models. STOR coordinates the aggregators which form part of the program and 

includes the sale of energy aggregated in a virtual power plant. As part of the 

Electricity Market Reform, which was passed in 2011 and reinforced by the 2013 

Energy Act, a new capacity market is planned in addition the STOR mechanism. This 

market will include generation capacity and demand reduction capacity, and it is 

intended to ensure that there is never an imbalance between power supply and 

demand. In Germany, demand response services currently exist in the form of available 

demand reduction capacity in the balancing services market, but they are not formally 

included in German legislation.50 In the case of virtual power plants, there is no 

                                                        
48 Historically, California has been the most active state when it comes to developing the concept of 
smart grids and the applications which make them possible. In fact, California defined the first statute to 
describe the state's smart grid following the definition at the federal level. It has also been one of the 
main beneficiaries of ARRA funding.  
49 For further details regarding the status of the Order 745 and state legislation, please see the FERC 
report, Assessment of Demand Response and Advanced Metering Staff Report (2014).  
50 Interview with David Brewster, President and Co-Founder of Enernoc, published by GreenTech Media 
in April 2014. 
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legislation which is clearly intended to regulate this business model in the geographical 

areas studied. 

Microgrids is the model which is least covered by regulations. Even in the United 

States, where a significant number of projects have been implemented, the legal 

framework is uncertain and somewhat unclear. For example, the organization Climate 

Central reports on initiatives developed following bad weather conditions in late 2012 

that affected a large part of the East Coast of the US. Certain towns in Connecticut, 

along with the support of state authorities, have implemented microgrid projects to 

ensure uninterrupted power supplies to entities whose services are considered critical. 

However, Connecticut laws on microgrids continue to be rather unclear and must be 

passed at the federal level. In the words of Sara C. Bronin, professor of law at the 

University of Connecticut: "In nearly every state, the legal and regulatory challenges to 

implementing microgrids are by far the biggest hurdle. The technology is there. We 

have nationally recognized interconnection standards that would allow microgrids to 

be connected to the electric grids. What we don’t have is a legal framework for private 

or public-private microgrid owners and operators who are not public utilities to create 

microgrids without having to go through years of legal and regulatory hurdles".  

3.1.1.2. Incentives to Develop Smart Energy Business Models 

 What is more, regulators must encourage the development of these business 

models and the use of smart energy applications. 

As a whole, regulations in the different countries studied—the US, UK, Germany and 

Brazil—constitute a wide range of incentives to develop distributed generation, as 

described below. 

The US Energy Information Administration recognizes five basic schemes to support 

the development of distributed generation in the United States: tax credits, net 

metering, feed-in tariffs, state subsidies and renewable energy certificates.51 

a) Tax credits are federal schemes which allow the owners of installations that 

generate energy from renewable sources and waste, among other things, to 

reduce the cost of these systems. For example, in the case of solar systems, 

federal tax law52 provides owners of photovoltaic distributed generation 

systems with a tax credit equivalent to 30% of the cost of systems for the end 

user. This credit was established in 2006 and has been renewed, most recently 

                                                        
51 In the case of renewable energy certificates, the incentives extend beyond distributed generation 
systems and encompass a wider range of renewable energy sources than the group considered in this 
report. 
52 Section 25D of Internal Revenue Code for residential installations and section 48 for companies, which 
establishes the amount of aid which can be deducted from the amounts payable to the US Internal 
Revenue Service in direct taxes. 
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being adopted as part of the 2008 Emergency Economic Stabilization Act. This 

mechanism will remain in force in its current form until the end of 2016. 

b) Although net metering is dependent on state legislation, it is recognized by 

virtually every state and allows prosumers to maximize their use of the power 

they generate. For example, in California, the most recent legislation which 

regulates net metering is AB 327, which was passed in 2013, and the 

complementary Net Surplus Compensation regulated by AB 920, which was 

passed in 2009.53 

FIGURE 21. Status of Net Metering in the US at the State Level (May 2012) 

 

Source: Energy Information Agency 

c) Feed-in tariffs allow prosumers to sell the electricity they generate to their 

power retailer instead of using it. This scheme is not very common in the United 

States and is limited to certain states. Payment for the power fed back into the 

grid is highly variable and depends on state legislation, as well as local power 

retailers. 

d) State subsidies are intended to defray the cost of distributed generation 

systems. For example, in California, the Self-Generation Incentive Program 

offers a subsidy for the deployment of distributed generation systems according 

                                                        
53 Generally speaking, the balance between the power fed back into the grid and the power from the grid 
consumed is settled on an annual basis. Any residual credits obtained at the end of the year can be 
collected or retained for use during the following year. For further details on net metering provisions in 
California and other US states, please see the Database of State Incentives for Renewables & Efficiency. 
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to installed production capacity of between ~$0.5/W and ~$2/W, depending on 

the technology, compared to the average cost of a cogeneration system (CHP), 

which is $1.2/W installed.54 

e) Lastly, some states require that a minimum percentage of the power sold by 

utilities and energy retailers come from renewable sources. In order to 

implement this policy, the state issues certificates which certify renewable 

energy production and are meant to allow utilities to demonstrate their 

compliance with production quotas of green energy. In the states where 

legislation permits so, each prosumer may trade the renewable energy 

certificates corresponding to the electricity he generated from renewable 

sources. This scheme is of particular interest to medium and large prosumers, 

such as businesses or commercial sector entities whose levels of generation are 

high enough to be able to obtain certificates in significant quantities. It should 

be noted that legislation regarding the obligation of utilities to market a 

minimum percentage of renewable power also stimulates the rent-the-space 

model, in which it is utilities that install renewable distributed generation 

systems.  

In the United Kingdom, feed-in tariffs and renewables obligation certificates55 are 

the main incentives to promote the installation of distributed generation systems, as 

discussed below. 

Feed-in tariffs in the United Kingdom—established in 2008 by the Energy Act—are 

applied to prosumers with a renewable power production capacity of up to 5 MW for a 

20-year period, and 25 years in the case of micro-cogeneration systems and 

photovoltaic panels installed before August 2012. Feed-in tariffs in the United Kingdom 

include two types of payments: 

- Generation tariffs: prosumers are paid for the power their system generates 

- Export tariffs: prosumers receive an additional payment for the power generated 

and exported back to the power grid 

In June 2013, of the 450,000 installations included in this scheme—with a capacity of 

2.2 GW, which is equivalent to ~11% of renewable power generation capacity—99% 

were photovoltaic panel installations, despite the fact that the scheme includes solar, 

wind, hydro, anaerobic digestion and micro-CHP technologies (with the latter at the 

pilot stage).56 

                                                        
54 United States Environmental Protection Agency data, available on its website in the section on 
calculating the economic variables for an average CHP system (including industrial applications and the 
commercial sector), and California Public Utilities Commission data. 
55 In the case of renewable obligation certificates, incentives extend beyond distributed generation 
systems and encompass a wider range of renewable energy sources than those considered in this report. 
56 Department of Energy and Climate Change data. 
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As in the United States, in the United Kingdom, utilities must supply a minimum 

percentage of renewable power and demonstrate this by means of renewable 

obligation certificates. Prosumers of between 50 kW and 5 MW and using renewable 

sources can request renewable obligation certificates, which can then be re-sold to 

utilities so that they comply with laws on the amount of renewable power supplied. 

This aspect of energy policy is regulated at a regional level: England and Wales, 

Scotland, and Northern Ireland, through Renewables Obligation Orders. This scheme is 

gradually being replaced by what are known as ‘contracts for difference’. These 

contracts allow large prosumers to sell unused generated electricity directly to 

industrial customers for a price which allows them to cover the cost of the distributed 

generation system and which, at the same time, is lower than the price of power 

supplied via the grid.57 

In the case of Germany, the main scheme supporting renewable distributed power 

generation is feed-in tariffs, as recognized in the Erneuerbare-Energien-Gesetz. 

Prosumers which meet the legal requirements can connect their generation systems to 

the power distribution network and sell the power they produce at a fixed tariff for 20 

years according to the technology used to produce electricity. Grid operators are 

required to connect the distributed generation systems which are part of this scheme 

to the distribution network and to give priority to the electricity they produce over the 

electricity from traditional sources such as nuclear, coal and gas. What is more, the 

recent shift in German energy policy as a result of what is known as the Energiewende 

indirectly promotes the adoption of distributed generation systems by requiring a 

change in sources of energy generation. It is abandoning nuclear energy and setting 

target quotas for energy generated from renewable sources for the years ahead. This 

profound regulatory change has stimulated the penetration of distributed generation 

systems, many of which are based on renewable energy, by reinforcing feed-in tariffs, 

thus pushing large utilities like E.ON to focus on renewable energies and distributed 

generation.58 

In Brazil, the main system of incentives for the installation and use of distributed 

generation systems consists of a net metering mechanism established by resolutions 

482/2012 and 517/2012. Through this mechanism, electricity generated by 

distributed means and fed back into the grid entitles the prosumer to credits for power 

consumption supplied by the grid which can be used to lower electric bills within the 

following 36 months. However, distributed generation may also be hindered by other 

measures. In April 2013, the CONFAZ published a non-binding report—the application 

                                                        
57 Therefore, microgenerators with between 5 kW and 5 MW can choose between the renewable 
obligation certificate system and the feed-in tariff system (art. 17B, 17D ROO 2009; and art. 3 FTO 2012). 
58 For more details, see the E.ON press release, New corporate strategy: E.ON to focus on renewables, 
distribution networks, and customer solutions and to spin off the majority of a new, publicly listed company 
specializing in power generation, global energy trading, and exploration and production (2014). 
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of measures is in the hands of legislators in each Brazilian state—which recommends 

that prosumers pay the ICMS – indirect taxes – on the total consumption of electricity 

supplied by the grid, even if some of this has been offset by the electricity fed into the 

grid. According to the Empresa de Pesquisa Energética, these regulations, which are 

currently being applied in all states except for Minas Gerais, would delay grid parity for 

PV panel distributed generation systems until 2021, rather than 2017.59 

In the case of the demand response and virtual power plant models, as they 

generate revenue, the incentives needed to sustain the viability of these business 

models are more limited than for distributed generation systems. In fact, in recognizing 

the existence of these models and the position of aggregators, the regulator 

simultaneously envisages that the demand response and virtual power plant models 

can generate revenue from the sale of reserve power capacity. 

Lastly, in the case of microgrids, there are few financial incentives to develop them, 

given that legislation has not yet defined the existence of these systems and their 

incorporation into traditional power systems. Nonetheless, there are ad hoc legal 

requirements for the development of specific projects in Brazil. For example, the 

government has supplied funds to subsidize the implementation of microgrids in 

isolated, rural areas which are not served by traditional electric power distribution 

networks. 

3.1.2.  Technology 

 For all smart energy business models other than energy services, the technology 

used is critical in determining the value provided to end-customers. In fact, each 

technology offers different yields, whether in terms of energy generated/supplied or 

energy saved, at different costs. Based on these two elements, it is possible to 

determine costs deriving from the use of each technology per unit of energy 

generated/supplied or saved. Therefore, it is possible to assess each technology 

according to their cost. 

In distributed generation, the yield from the technologies utilized must be high 

enough in relation to the technology's cost, the cost of electricity from the traditional 

grid and/or the incentives related to power production, as shown in Figures 4 and 5 in 

section 2.  

- Prosumers that have purchased a distributed generation system must be able 

to recover their investment by means of a reduction to their electric bill and the 

incentives they may obtain as a result of pwoer generation or the installation of the 

generation system.  

                                                        
59 For further details, please see the Empresa de Pesquisa Energética note, Inserção da Geração 
Fotovoltaica Distribuída no Brasil – Condicionantes e Impactos. 
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- For a leasing or PPA service, the differential between the price of the electricity 

supplied by traditional means and the cost of producing electricity by means of a 

distributed generation system is divided between the project developer and the 

prosumer. In addition, developers charge prosumers a price equal to the cost of 

installing the system, plus a margin. This amount must be less than the price of 

power from the grid in order for the leasing or PPA offer to be attractive to 

prosumers. Hence, technological efficiency—understood as the ratio of its cost to 

generation capacity—must be enough so that the differential mentioned above 

makes it possible to offer an attractive discount on the cost of power to prosumers 

while providing margins so that developers obtain a reasonable return on projects. 

- Lastly, in a rent-the-space model, developers must be able to recover their 

investment in generation systems through revenue from incentives based on the 

system’s level of power production. 

The smart home solutions offered must generate significant savings for consumers. 

- In the case of smart home products, the savings achieved by consumers by means 

of these devices must offset purchase and installation costs. Additionally, an 

increasingly important requirement with regards to technologies is their ease of 

use. Consumers increasingly expect technologies to be intuitive, easy to use and 

that they not require specific technical knowledge. As a result, smart devices which 

work automatically, as in the case of Nest, are the most successful today.  

- Similarly, business models which provide consumption recommendations through 

smart home technology solutions make it possible to implement customer 

engagement initiatives in the case of utilities, or to collect consumption data for 

individuals which can then be monetized. First of all, technologies must be 

effective enough so that consumers notice a reduction in power consumption and 

are, therefore, interested in the recommendations offered. Second, the cost of 

technologies must be affordable enough to be lower than the cost of savings 

achieved by utilities through decreased customer turnovers, or through revenue 

obtained by monetizing the consumption data collected. 

The technological systems—primarily software—that support demand response 

services and the aggregation of power production capacity by means of a virtual 

power plant must be effective enough to quickly determine the optimum combination 

of customers from which to request reserve capacity, as this is a key element of the 

quality of the service. What is more, customer network management systems must be 

secure against any attack, such as a cyber attack, for example. 

Lastly, successful microgrid projects must have distributed generation, storage and 

distribution systems which are dependable enough to ensure a reliable power supply 

service at a competitive cost. In this case, the cost of systems utilized must make it 
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possible to offer power at a competitive price in comparison to traditional alternatives. 

For isolated systems in remote areas or backup systems for military use, for example, 

the comparison between the cost of microgrids and the price of power supplied by 

utilities is not as significant. 

In the case of ESCOs, most of the improvements currently implemented to improve 

energy efficiency do not come from the use of new technological applications, but 

rather primarily from construction-related improvements, such as thermal insulation 

in buildings. Therefore, with regards to energy services as we have defined them in this 

report, technology is of secondary importance.  

3.1.3. Financing 

 It is essential that companies operating under business models which require 

significant initial investment for each project and whose financial returns are delayed 

to have sufficient financial resources. 

In the business models based on leasing and PPA services, rent-the-space and 

energy services, each new project requires significant initial investment of capital. 

The return on these projects, which comes from customer payments or collecting 

incentives, extends to periods of up to 20–25 years. In the case of microgrids, the 

situation is even more extreme, as each project requires investment to install several 

distributed generation systems and possibly to develop a local distribution network. 

In the case of energy services, as we explained in the theoretical presentation, ESCOs 

are increasingly focused on a model in which, rather than selling equipment to improve 

energy efficiency, they offer services to improve energy consumption through 

consumption measurement and control systems, as well as energy efficient equipment. 

As mentioned earlier, ESCOs are gradually moving towards offering financing solutions 

within the framework of their service contracts. In this case, ESCOs must recoup their 

investment later by means of payments from customers for the energy services 

provided; in other words, for the savings achieved. Therefore, in order for the business 

model to function, it requires that ESCOs have enough financial capacity to make the 

required investment in capital and technical equipment. 

In the demand response services and virtual power plant models, the investment 

currently needed for companies to experience marginal growth, in other words, to 

acquire new customers with available reserve capacity, is not very high when 

compared to the positive cash flow generated by these additional customers. Company 

level investments to develop software to manage consumers' adjustable demand and 

power production capacity, for example, can be elevated for large business volumes, 

but this represents a common type of investment for any company which benefits from 

a scale effect. Consequently, we consider financing to be a key success factor for this 
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business model when compared to the level of investment required to grow in the 

other business models discussed above. 

In the case of the supply of distributed generation systems and smart home 

products, it is the end-customers who must provide resources to finance equipment 

purchases. Unlike companies that offer leasing or PPA services and which, therefore, 

require some type of financial support to simultaneously roll-out a number of 

generation systems, consumers don't necessarily need outside financing to purchase a 

distributed generation system, and even less so for smart home products. All available 

financial resources would certainly help to develop these business models, however, as 

we explained at the beginning of this section on key success factors, this fact is not 

enough to classify financing as a key success factor for these models. 

Before concluding this section on financing, we have included an overview on the 

development of ad hoc financing structures in the US, the most advanced country in 

these business models, to support the development of companies which provide 

leasing or PPA services for photovoltaic panels. Various companies in the sector have 

obtained significant amounts of money through investment funds in solar projects at a 

cost that is relatively low when compared to the return on the projects. US companies 

supplying solar panels through leasing agreements or under a PPA scheme received 

around $1.3 billion in 2012. This amount is expected to reach $5.7 billion in 2016.60 

Most of the investors in these projects—banks, private equity funds and companies in 

the industry—invest in solar projects because of the tax benefits they offer. Through 

financing structures of varying complexity—partnership flips, leasebacks and lease 

pass-throughs—these investors recoup some of the tax credits linked to the 

installation of PV panels, as well as part of their write-down. This reduces the risk of 

projects, as a portion of the investment is covered regardless of the solvency of end-

customers. With the future reduction in tax credits for the installation of solar panels, 

some solar companies are exploring new financing schemes. Noteworthy among these 

are the following, in order from least to most financially complex:61 

- Crowdfunding: collective financing initiatives, with investors investing directly in 

projects in exchange for a portion of the future cash flows 

- Real estate investment trusts (REITs): property funds that benefit from tax 

exemptions for investing in property and which could be invested in leasing or PPA 

projects 

- Asset-backed securities: financial securities backed by solar project assets 

- YieldCo’s: special companies created to manage solar systems and minimize the 

tax burden on the profits generated by these systems 

                                                        
60 GreenTech Media data. 
61 Based on the SolarCity valuation report by Morgan Stanley (August 2014). 
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3.2. Internal Factors 

 In the following paragraphs, we will review the reasons which have led us to 

determine that technical experience, capillarity, brand and partnerships constitute 

internal success factors for certain smart energy business models, as indicated in 

Figure 20. 

3.2.1. Technical Experience 

 Some business models require significant technical knowledge on how to 

manage the smart energy applications, in particular the demand response and virtual 

power plan models, which require that operators have specialized technical 

knowledge in order to: 

- Optimize available resources to handle grid requests and synchronize the two 

groups by supplying requested capacity volumes 

- Protect consumption monitoring networks and customer generators from external 

attacks (cyber attacks, for example). 

In addition to technical knowledge on operational aspects of the business model, it 

should also be highlighted that the companies that offer demand response services or 

manage virtual power plants need to have trained and qualified staff to operate on 

wholesale electricity markets and balancing service markets in order to optimize 

revenue stemming from the sale of reserve capacity. Additionally, prior experience is 

needed to take part in capacity auctions and bidding to win bilateral contracts with 

grid operators. 

Implementation of microgrids requires expertise in a number of technical areas, 

including the deployment and maintenance of the grid infrastructure and management 

of grid operations, which is normally performed by utilities or specialized companies 

associated with the energy sector. 

With regards to distributed generation systems, having technical experience may be 

essential for some aspects, such as the installation of CHP generators. However, other 

important technologies, such as solar technology or installation, maintenance and 

management of distributed generation systems, might not require advanced technical 

knowledge, In fact, there are solar panel installation kits which allow individuals with 

basic knowledge to install their own solar distributed generation systems. As a result 

of this ambiguity, we do not consider technical experience to be a key factor for 

distributed generation business models given that it is possible to offer some 

distributed generation systems without specific and difficult-to-acquire technical 

knowledge. 
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3.2.2. Capillarity 

 If we understand capillarity to mean the capacity of companies to reach a large 

number of consumers for either sales activities or to supply products or services, then 

the three business models related to distributed generation, providing energy 

services and implementing microgrid projects require significant commercial and/or 

technical capillarity. 

In order to increase sales opportunities, suppliers of generation systems need a large 

sales force which is capable of reaching numerous potential customers, especially 

when the target segment is individuals. In order to overcome this challenge, some US 

companies use direct marketing strategies to generate sales opportunities, thus 

allowing them to assign their sales teams to individuals who have already shown 

interest. This is the case of SolarCity, which purchased Paramount Solar in 2013 for 

$120 million. The latter company supported SolarCity in its efforts to acquire new 

customers. Other companies such as Vivint have dense networks of sales teams that 

cover entire neighborhoods by going house-to-house offering distributed generation 

systems. In 2014, Sungevity launched a campaign which encouraged individuals to 

recommend solar panel systems: individuals had the opportunity to collect $500 for 

each new customer they bring to Sungevity. 

With regards to both generation systems and microgrids, companies in the sector 

must have service networks which are large enough to be able to offer services, such as 

installation, maintenance, etc., for the systems and infrastructure deployed in service 

areas. 

In the case of ESCOs, they develop relationships with customers which generate 

contracts to provide energy services in these customers’ buildings. Geographic 

variability and potentially scattered customer bases require that ESCOs have networks 

of service teams which are capable of serving customers in different geographical areas 

simultaneously. 

3.2.3. Brand 

 Brand is a key support mechanism and necessary aspect of sales pitches which 

is used to convince customers to hire energy services, to participate in virtual power 

plants or to connect to microgrids for their power supply.  

Brand plays an essential role in the sale of energy services in order to convince 

companies of the reliability of an ESCO and the effectiveness of its services. Customers 

must be able to trust that there is the possibility of achieving significant and lasting 

savings before committing to a costly, long-term service contract. ESCOs must also 

make customers feel confident that activities and information related to consumption 

will be treated as confidential. 
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Virtual power plant operators must convince their customers to cede control of their 

generators and guarantee that generator control systems are powerful enough to resist 

any potential attempts to break into the virtual power grid, such as cyber attacks. In 

this case, brand is key to differentiating oneself from the competition and being able to 

offer the credibility prosumers seek.  

Similarly, in order for consumers to agree to connect to a power grid other than the 

traditional grid, microgrid operators must offer consumers a recognized brand. Brand, 

therefore, reinforces the reliability of the power supply services offered and of the 

providers with whom long-term relationships are established. 

In the case of distributed generation business models, we do not believe brand to be 

a key success factor. This is essentially for two reasons. First of all, it is true that a 

brand can help sell a distributed generation system or a leasing, PPA or rent-the-space 

contract, but we believe that, in comparison with the business models discussed earlier 

in this section, this support is less important. Secondly, the case of SolarCity 

demonstrates that it is possible to create a new brand while also achieving strong 

growth and positioning the company as the short- and medium-term leader in the 

distributed generation business model. 

3.2.4. Partnerships 

 By partnerships, we refer to agreements and collaborations which can be 

entered into by energy sector companies operating in the smart energy world with 

other companies from the same sector or companies from unrelated sectors, such as 

telecommunications. Thus, we consider partnerships to be key success factors in the 

case of business models based on the supply of smart home solutions and in the case 

of microgrids. 

Partnerships make it possible to offer smart home solutions which incorporate 

various sources of consumption in the home. The most successful smart home 

solutions are those which incorporate the largest number of residential applications 

(for example, heating and cooling, lighting), electronic equipment (for example, 

televisions, washing machines) and related services (for example, remote control of 

consumption and/or applications/appliances, automation, advice). In order to 

successfully integrate all of these sources of consumption and related services into a 

single smart home solution, it is necessary for several companies in different industries 

(for example, manufacturers of appliances found in the home, telecommunications 

companies, technology companies) to work together to create an integrated smart 

home solution.  

In the case of microgrids, as we explained in section 3.2.1., one must have certain 

technical knowledge in order to implement projects of this kind. Partnerships are also 

necessary in order for players entering the sector to have all the skills required for this 
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business model. The need to integrate several technologies and the wide range of 

activities needed to roll out and operate a microgrid make it unlikely that a single 

player would have all the skills necessary to completely and successfully implement a 

microgrid. Therefore, it is advisable to enter into partnerships with third parties in 

order to subcontract part of the value chain activities (for example, roll-out of the 

microgrid infrastructure, maintenance, management). 

Analysis of these success factors and the reasons why they are more important for 

certain business models has provided us with a basis upon which to assess the current 

situation in the Spanish energy sector with regards to smart energy applications. Based 

on this assessment, we have evaluated the applicability of eight smart energy business 

models in Spain at the present time. These aspects are considered in the following 

section. 
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4. APPLICABILITY OF NEW SMART ENERGY BUSINESS MODELS IN SPAIN 

 In this section, we analyze the development status of the different smart energy 

business models in Spain. We then discuss the status of key success factors, focusing 

particularly on the factors in which there is a degree of uncertainty in Spain: regulation 

and financing capacity. Lastly, based on the preceding, we lay out potential courses of 

action which would stimulate the development of smart energy models in Spain. 

4.1. Development Status of Smart Energy Business Models in Spain 

 Implementation of smart energy business models based on distributed 

generation has slowed down as a result of regulatory and financial factors. The current 

legal framework with regards to distributed generation is changing, and a proposed 

Royal Decree on self-consumption is in the works.62 Consequently, there is a certain 

level of uncertainty as to the profitability of potential distributed generation projects. 

Additionally, Spain's economic and financial situation has limited access to credit. This 

represents another question mark in terms of the potential success of distributed 

generation business models in Spain, primarily for leasing and PPA services, and for 

the rent-the-space model. 

As for demand management, recent increases in the price of power have made these 

business models more important. The price of power for residential consumers 

increased by nearly 100% between 2003 and 2013, meaning that Spain now ranks 

sixth among EU countries with the highest power prices.63 Energy service companies 

are moving into Spain, including leading global firms in the industry, such as Ameresco. 

However, ESCOs are still concentrating more on energy audits and the direct sale of 

energy-efficient equipment than on offering energy services. This is largely due to 

financing difficulties.64 As for smart home solutions, systems to control and improve 

residential consumption efficiency are available in Spain, however, smart home 

solutions which provide recommendations on how to optimize power use are still in 

their nascent stages of development. At present, demand response services in Spain 

are clustered around the interruptibility service which is coordinated by Red Eléctrica 

de España. In Spain, the use of models similar to those seen in the United States and 

United Kingdom is being hindered by the absence of the concept of aggregators in the 

national regulatory framework. 

                                                        
62 July 2013 version of the Propuesta de Real Decreto por el que se establece la regulación de las 
condiciones administrativas, técnicas y económicas de las modalidades de suministro de energía eléctrica 
con autoconsumo y de producción con autoconsumo. 
63 Eurostat data on 2013 prices per kWh for residential consumers; includes levies and taxes. 
64 Despite the efforts of European authorities to promote these services. Target of reducing energy 
demand by 20% by 2020 with regards to the 2007 PRIMES projection and Directive 2012/27/EU, which 
promotes national energy efficiency plans. 
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Virtual power plants in Spain are in the pilot project phase. Examples include the 

project implemented in the province of Álava as part of the European Fenix program.65 

However, the development of more advanced business models is affected by the 

current lack of clarity in the regulatory framework with regards to the concept of 

aggregators, as in the case of demand response services. Lastly, the development of 

microgrids in Spain is still in the initial stages. There have been some pilot projects, 

such as the iSare project in Guipúzcoa with an initial budget of €6.6 million.66 Future 

sustainable development of microgrids will depend on, among other things, the 

regulatory framework regarding self-consumption, relations with the traditional grid, 

and the availability of financial resources to fund the implementation of these 

initiatives.  

Based on our study of the current situation of the business models in Spain, we have 

assessed the status of smart energy success factors in the country. These are presented 

below, following the outline used in Figure 20. Consequently, we have only evaluated 

factors which have been identified as critical to the development of the business 

models covered in this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                        
65 This initiative, which has a €15 million budget, brought together several companies from Europe's 
power industry, including Iberdrola, EDF and National Grid. 
66 For additional details on the iSare project, please see the press release, Gipuzkoa contará con una 
Micro Red Eléctrica Inteligente promovida por instituciones y empresas locales (2011). 



 

Energy Chair of Orkestra and BCG                                                                                  67 

E
n

er
gy

 D
o

cu
m

en
ts

 2
0

1
5
 

FIGURE 22. Status of Smart Energy Success Factors in Spain 

 

Source: The Boston Consulting Group and Orkestra. 

4.2. Review of Key Success Factors for Smart Energy Models with the Greatest 

Uncertainty Regarding their Impact in Spain 

 Below we discuss the status of each of the success factors for the smart energy 

models in Spain by focusing particularly on factors that present the most uncertainty in 

terms of the potential development of smart energy in Spain. 

4.2.1. Regulation 

 The Spanish regulatory framework provides for and regulates the concept of 

self-consumption within the scope of the recent Law 14/2013, which substituted the 

earlier Law 54/1997. This new law formally and specifically includes the concept of 

self-consumption in the legislative framework for the first time. A proposed Royal 

Decree (RD) is currently being reviewed before it is passed. The most recent version of 

this law is from July 2013, and is intended to regulate administrative, technical and 

financial conditions for power supplies that include self-consumption, as well as 

production combined with self-consumption. It should be noted that the version 

currently under review could be less favorable to some of the business models than in 

other countries. First of all, although power sector regulations authorize the ownership 

of distributed generation systems for self-consumption, the current proposed RD on 

self-consumption could jeopardize the traditional leasing or PPA models in which the 
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prosumer and owner of a system are two different agents. The proposed RD envisages 

that, in the case of installations with over 100 kW of capacity and/or in the case of 

wanting to feed power back to the grid in order to receive financial compensation, the 

consumers associated with a production installation must be the same individual or 

legal entity as the associated producer. Therefore, under these terms, the leasing or 

PPA model could exist, but it would not be as attractive an option as in other 

countries.67 With regards to the rent-the-space model, the proposed decree should not 

have any affect if the project developer does not compensate the owner of the rented 

space by ceding part of the power generated. 

As for the financial aspects of self-consumption, there is currently no net metering 

system in place which would make it possible to take advantage of surplus power 

production, as in the United States. However, there is a payment system for power fed 

into the grid, provided that this power comes from renewable sources, cogeneration or 

waste. However, in the case of prosumers, which the legislation refers to as self-

consumers, the proposed RD on self-consumption would limit this payment system to 

small self-consumers, leaving any others with a production system to negotiate with 

power retailers to establish a mutually beneficial price for power fed into the grid. 

What is more, there is no system of subsidies or financial support for the development 

of distributed generation systems as attractive as the US's tax credits. Lastly, the same 

proposed RD would reduce the financial appeal of self-consumption solutions 

considerably, given that it envisages requiring prosumers to pay a backup fee for the 

power they produce and consume.68 

In addition to the ambiguity of the current regulatory framework with regards to the 

development of microgrids to replace the traditional distribution network at a local 

level, the position of regulations on distributed generation and self-consumption could 

also affect the development of microgrids. In fact, microgrids that do not constitute an 

isolated system will remain connected to the traditional grid via at least one point and, 

in this case, regulators must determine how to define the distributed generation 

sources located in a microgrid. On the other hand, the concept of microgrid managers 

is not clearly defined at either the European or national level.69 

Spain's current regulatory framework only considers interruptibility services, which is 

a different demand response model than the one which is established in the US.70 

                                                        
67 This would limit the prosumer’s opportunity to sell the surplus electricity generated.  
68 The need for the backup fee is not considered an element which contributes to the sustainability of the 
Spanish electricity industry. For further discussion of backup fees, please see the report, Generación 
distribuida y autoconsumo. Análisis regulatorio (2014) by Orkestra. 
69 The Council of European Energy Regulators (CEER) is currently preparing a public consultation on the 
possible role of distribution companies in the future, which could provide some clarity on the matter 
(see C14-PC-78: CEER Public Consultation on the Future Role of the DSO). 
70 With demand response being understood as the model described above in section 2.2.3. 
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Interruptibility enables large industrial consumers to receive payment for reducing 

their power consumption at specific times and under certain conditions. It should be 

noted that the model for allocating incentives for interruptibility services has recently 

changed to an auction system. However, the demand side is not allowed to participate 

directly in the energy market, as occurs in some US states. 

In the case of virtual power plants, the Spanish regulatory framework also does not 

recognize the concept of aggregators. As a result, there is limited potential to develop 

business models similar to those studied in Germany and the United Kingdom, despite 

the fact that pilot and R&D projects were carried out in the past to assess the potential 

of virtual power plants. 

4.2.2. Financing Capacity 

 Financing could be an obstacle to the development of business models based on 

distributed generation in Spain. The rent-the-space model and leasing or PPA service 

model all require significant sources of financing, as in the case of investment funds for 

solar projects in the US. These may not be available in Spain given the economic and 

financial situation in both Spain and throughout Europe. Credit limitations would be 

even greater if regulations were to reduce the profitability of these projects, as 

explained above. However, public bodies may cover potential shortfalls in financing 

through lines of credit. 

Although energy service companies operate under an established business model, they 

are also affected by restricted access to credit to finance energy efficiency initiatives. In 

fact, unlike in the US, where there is a stronger financial culture to support ESCOs and 

develop energy efficiency improvement projects, Spanish financial institutions still 

haven't adopted this culture. On this subject, it should be noted that European 

authorities aim to stimulate the development of energy services, particularly energy 

performance contracts.71 Public institutions could also be involved in financing this 

business model. For example, the autonomous community of Extremadura has 

established a €41 million plan throughout 2015 to improve energy efficiency at 

businesses and to create renewable energy projects.  

The development of microgrids requires major investment. While problems with the 

quality and security of supplies in countries like the US and Brazil have given rise to 

public financial support, there is no expectation of public financing for this type of 

solution in the short term in Spain. 

                                                        
71 Article 18 of European Directive 2012/27/EU stipulates that Member States must "ensure access to 
clear information about EPC contracts..., financial instruments and opportunities for energy efficiency 
projects", according to the European Commission's ESCO Market Report 2013 (2014). 
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4.2.3. Other Success Factors for Smart Energy in Spain 

 Companies operating in Spain, in general, have access to all the technology 

needed to properly develop smart energy business models. Of the distributed 

generation technologies, solar technology is of particular interest to Spain, given that 

the country has one of the highest levels of solar radiation in Europe.72 Smart home 

technologies are supported by the roll-out of smart meters as part of what is known as 

the ‘Plan Contador’. This plan provides for the progressive replacement of traditional 

meters with smart meters, and the complete substitution of all meters for individual 

customers with power contracts of up to 15 kW by the end of 2018.73 The technology 

which supports demand response services is already being used in Spain as part of the 

interruptibility service, and it could be supplemented by technology used in other 

countries which is imported by companies interested in operating in Spain. 

As a whole, Spanish utilities have all the technical experience required to implement 

the different smart energy business models. In the case of demand response, current 

experience is primarily based on operational aspects of the business model. 

Establishing an auction system to allocate incentives for interruptibility services brings 

industrial Spanish companies closer to the demand response model found in leading 

countries in the sector, such as the United States, and therefore supports the 

development of predominantly financial aspects of the experience required in a 

demand response model in order to be able to optimally sell negative managed 

capacity. 

Spain has a number of local and national companies which offer energy equipment (for 

example, micro-CHP units, PV panels, boilers), installation and maintenance services. 

These companies could support the penetration of distributed generation systems and, 

if necessary, could be backed by direct marketing companies, for example, to help 

market systems and services. Spanish energy service companies also have their own 

network of staff, enabling them to provide their services in the different geographic 

locations where their customers are found. In the case of microgrids, utilities could 

provide their own technical and sales staff to install, maintain, manage and market 

these services. 

Companies in the Spanish energy sector which already have strong, recognized brands 

could leverage their brand to stimulate penetration of business models which require 

that suppliers have greater credibility, such as in virtual power plants and microgrids, 

as has occurred in the development of energy services in the past. 

                                                        
72 Calculations made by the European Commission’s Institute for Energy and Transport, using the 
Photovoltaic Geographical Information System tool. 
73 Order ITC/3860/2007, modified by Order IET/290/2012. 
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Integrated smart home solutions could be introduced in Spain by leading companies in 

various sectors (for example, electrical appliances, telecommunications, software) 

which collaborate to create integrated smart home solutions. Moreover, the existence 

of numerous companies associated with the energy sector would make it possible to 

develop the associations needed to develop microgrid projects. 

4.3. Implications for Major Stakeholders in the Industry: Potential Lines of 

Action to Promote the Development of Smart Energy in Spain 

 There are a number of stakeholders in the energy industry—regulators, 

financial institutions, prosumers, utilities and new players in the sector—which are 

influencing or may influence the development of smart energy in Spain. First of all, 

regulators have the power to define, facilitate and incentivize the smart energy models 

we discuss in this report. Alongside this body, financial institutions could provide 

business models with the most potential in Spain with all the financial resources 

needed for their development. For their part, prosumers could stimulate the 

development of certain smart energy applications by influencing other stakeholders or 

creating small-scale projects based on these applications. Utilities and new players in 

the smart energy sector could take the lead in developing the business models under 

discussion in Spain. Alternatively, they could wait until the other stakeholders 

mentioned create a favorable environment for smart energy before investing in it. 

The potential development of smart energy in Spain could be facilitated by industry 

stakeholders through three specific courses of action: 

a) Regulation 

- Design a legal framework which supports the development of existing models: 

reduce the number and duration of administrative procedures and limit the 

financial, legal and technical requirements for the development of smart energy 

initiatives. 

- Design a legal framework which regulates smart energy business models: 

recognize and assign roles to the different stakeholders involved in the models 

studied, and regulate key activities for each business model. 

- Design a model for suitable smart energy incentives: payment to the stakeholders 

involved according to the investment and effort required to develop smart energy. 

This model should be integrated into a scheme with a broad scope which also 

envisages payment for the power industry assets currently installed so that it is 

possible to achieve sustainable conditions for the sector as a whole. 

b) Financing 
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- Finance smart energy companies and projects: support projects which involve 

various companies and R&D projects, prioritize initiatives by Spanish companies 

and integrate private and public financial resources. 

- Finance distributed generation systems business models through individuals and 

companies: develop financial structures to support smart energy models and 

stimulate the creation of platforms to centralize investment in smart energy from 

various sources, such as non-financial companies and individuals (crowdfunding, 

for example). 

c) Alignment of Industry Stakeholders 

- Generate interest and promote smart energy initiatives by prosumers: put 

pressure on other industry stakeholders to implement projects and create 

collaborative initiatives in order to disseminate and support smart energy. 

- Create business clusters with the aim of pooling the capabilities of companies from 

various sectors and to achieve synergies in order to stimulate the development of 

comprehensive smart energy solutions. 

- Have new players create and participate in smart energy initiatives: have Spanish 

entrepreneurs and foreign companies commit to the development of smart energy 

business models in Spain. 

- Have utilities support the business models: leverage resources and technical 

knowledge to promote smart energy models, and use a recognized brand in the 

industry to improve the credibility and visibility of initiatives. 

- Along with utilities, the public sector could provide additional support, potentially 

leading to a public-private collaboration model. 
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5. CONCLUSIONS 

 The power industry's new business models being developed under the concept 

of smart energy are already a reality and are being supported by new energy policies in 

some European countries and the United States.74 The main factors which influence 

their development can be summarized as follows: 

- Some regulators, such as FERC in the US and others in Europe, have identified 

smart energy as a means to complement traditional power systems and make them 

more efficient and, hence, they have established measures to promote it. 

- This support, which in many cases comes in the form of subsidies, has enabled the 

rapid development and availability of certain necessary technologies. The mass-

production of these technologies is making it possible to reduce cost curves for the 

installation of systems, which in some cases are now competitive without subsidies 

or incentives. In fact, the development and growth achieved by some technologies 

has surpassed predictions made a few years ago. 

- Consumers, who have traditionally played a passive role, can become, and to a 

certain extent are becoming, prosumers. In addition, the trend towards 

digitalization leads to the development of new tools and services which, in some 

cases, have already made it possible to monitor, manage and customize power 

consumption offerings. This trend, which is still in its early stages, is expected to 

become increasingly widespread as the cost of distributed generation decreases 

and progress is made in demand management and smart home consumption. 

- In order to develop most of the business models typically grouped under the 

concept of smart energy, technologies related to the development of smart grids 

within traditional grids must be implemented: control and operation of grids 

which include distributed generation, smart meters, integration of distributed 

storage solutions (in microgrids or at points on distribution grids which are close 

to end-consumers), etc. 

The different business models analyzed already include some viable cases which can 

reveal the potential to create value for stakeholders in the evolution towards smart 

energy. 

- Generally speaking, the new business models are being developed by 

entrepreneurs and companies from non-energy sectors which have identified 

opportunities along different stages of the traditional value chain, despite existing 

challenges and uncertainties. 

                                                        
74 These conclusions cover ideas in the report which we consider to be most worthy of comment. Our 
aim is not to summarize or establish possible conclusions for the different sections of this paper. In any 
event, the conclusions refer to the scope of the study, which is explained in the introduction.  
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- Some traditional utilities are positioning themselves in business models related to 

smart energy, especially in countries which are the most advanced in this area, 

particularly the United States, Germany and the United Kingdom. 

- New players currently have a relatively modest market share compared to 

traditional power retailers. To give an example, in most cases the installed capacity 

of distributed generation sources represents less than 5% of total generation 

capacity (with the exception of Germany, where the percentage is around 15%). 

- Most of these new models are in the investment or market expansion stage, which 

explains why profitability is still moderate and, in some cases, negative. 

Nonetheless, based on the intrinsic nature of the business and the capabilities 

these companies are developing, the new business models will most likely become 

complementary alternatives to traditional business in the power sector. In this 

regard, the models related to distributed generation, particularly those involving 

solar photovoltaic technology, with or without storage support, are attracting new 

players and may achieve maturity in the years ahead due to the potential 

development of underlying technologies and the progressive reduction of costs.  

In Germany, as well as in some US states and the United Kingdom, the development of 

smart energy is being encouraged through favorable regulatory schemes, incentives, 

subsidies and new financing schemes. 

- Germany has proposed a true revolution in the energy sector with the target of 

80% renewable energies in its energy mix by 2050. To this end, it has proposed 

powerful incentives, such as subsidies, which have made it possible to implement 

distributed generation in recent years. In traditional utilities, it should be noted 

that the new strategy announced by E.ON is to divide the company in two in order 

to adapt to the new business models which are emerging. 

- Some US states such as California, for example, are implementing more favorable 

regulatory frameworks for self-consumption and to possibly feed surplus power 

back into distribution networks at favorable prices. These states also authorize the 

leasing of generation systems to implement leasing or power purchase agreement 

schemes, as well as to participate in power market demand through aggregators. 

- Some US states are also noteworthy for having financing mechanisms, incentives 

and subsidies available. For example, in distributed generation, five support 

mechanisms have been developed: tax credits, net metering, feed-in tariffs, state 

and municipal subsidies, and green energy certificates. 

- The United Kingdom recognizes distributed generation in its legislation and offers 

attractive incentives for installing this type of system, thereby promoting demand 

response services. 



 

Energy Chair of Orkestra and BCG                                                                                  75 

E
n

er
gy

 D
o

cu
m

en
ts

 2
0

1
5
 

In Spain, development of smart energy is still in its early stages, but industry 

stakeholders have the capabilities needed to develop it when conditions prove 

favorable. 

- Currently, regulatory uncertainty and limited access to financing are not 

facilitating the rapid development of smart energy. 

- To a large extent, Spanish technology companies and utilities have the capabilities 

required to implement smart energy including technical knowledge developed 

through pilot projects, a disseminated sales force, experience in operations and 

management, and third-party agreements. 

- Spanish utilities are adjusting their actions to the multiple factors and initiatives of 

industry stakeholders. In order to reinforce their investment in smart energy, they 

may take advantage of these new sources of value when the necessary conditions 

arise. 
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Appendix 2: Additional Case Studies 

In the table below are the sixteen companies whose smart energy activities have been 

studied. 

FIGURE 23. List of case studies included in the report 

 

Source: The Boston Consulting group and Orkestra. 

The case studies for SolarCity, Green Nation, Johnson Controls, Nest, Enernoc, 

Flexitricity and Eletrobras were included in earlier sections of the report to illustrate 

the smart energy business models presented. The case studies for the nine remaining 

companies are grouped together below. 
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BOX 8. SenerTec 

 

 
 

Company description and business 
model 

 
Terms of sale for 

Dachs mini-CHP generators 

SenerTec has manufactured and installed 
distributed generation CHP units for the past 20 
years  

• Founded in 1996 in Germany and acquired 
by the British BAXI Group, part of the BDR 
Thermea group 

• Manufactures the most sold CHP unit in 
Europe, the Dachs mini-CHP

1
  

– +31,000 units installed in Europe, 
accounting for ~170MW

2
, or 

equivalent to 0.5% of solar capacity 
installed in Germany 

• Installs for commercial customers, public 
administrations and large residential 
customers  

– E.g., shopping centers, schools, 
properties 
 

SenerTec's CHP units are highly efficient at 
generating power and heat 

• In CHP units, an engine generates power 
while also capturing heat that is produced in 
the process 

– Heat recovery allows for efficiency to 
be increased by up to +90%, versus 
traditional power generation in which 
efficiency can only be improved by 
65%-80%

3
 

• Gas or LPG used to operate CHP units 
 

 
System 
design 

SenerTec CHP systems are 
standard  

• Its modularity helps to fit 
customer needs  

 

Installation  
Installation is carried out by 
company teams or an 
associated installer

 4
 

 

Maintenance  

SenerTec provides 
maintenance services to their 
customers for installed 
products 

 

Management  

SenerTec does not manage 
CHP units  

• Provides a web tool so that 
customers can monitor 
power generation 
independently 

 

Fittings 

SenerTec installs accessories 
to enhance the performance of 
CHP units 

• E.g., condensers improve 
heat generation by 24%  

 

 
1. Data from BAXI-SenerTec, as of April 2014 2. Assessment based on 5.5 kW CHP units. 3. Data from BAXI-SenerTec and US 
Environment Protection Agency 4. In the UK, Baxi-Senertec has its own engineer teams to support operations in all the value chain. 
In Germany, SenerTec works with a network of official suppliers. 
 
Source: Baxi-SenerTec UK website ; Data on efficiency from the US Environment Protection Agency;  Recent facts about 
Photovoltaics in Germany (July 2014) by Fraunhofer ISE; BCG analysis. 

Case study: SenerTec 

Supply of distributed generation systems 
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BOX 9. DZ-4 

 
 

Company description and  
business model 

 Leasing options offered  

DZ-4 is a start-up which offers a leasing system 
for PV panels  

• Founded in Germany in 2012 in response to 
the decline of the PV market and the drop in 
the price of panels 

• Backed by venture capital funds  
• DZ-4 offers its customers the opportunity to 

lease solar panels and utilize the energy they 
generate 

 
DZ-4 offers its customers a 100% renewable 
power supply 

• DZ-4 prioritizes power generated by leased 
solar panels  

• In the event of shortfalls, consumers receive 
power exclusively from NaturWatt

1
, a DZ-4 

partner 
– The power supplied by NaturWatt is 

guaranteed to be 100% renewable 
 

  

 

 

  

 

  

 

  

 

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1. Subsidiary of RWE 2. Information supplied by DZ-4 3. Variability in the portion of power consumption supplied by NaturWatt only 
Source: DZ-4 press releases; DZ-4 website; media search; BCG analysis 

Case study: DZ-4 

Leasing – power purchase agreement services 

Ecosystem of companies partnered with DZ-4 for its leasing products 

 

 

 



 

Smart energy  82 

 E
n

er
gy

 D
o

cu
m

en
ts

 2
0

1
5
 

BOX 10. Duke Energy Dominion 

 

 
 
 
 
 

Duke Energy RTS model 
North Carolina: Distributed Solar 

Generation  
 

Dominion RTS model 
Virginia: Solar Partnership Program  

 
Rooftop rental program approved in 2008 
 
Key elements of the program 

• Space on rooftops and land rented from 
businesses, individuals and schools (total of 
25 sites) 

• Systems owned and managed by Duke 
Energy  

• Approved cost of up to $50 million for 10 
MW: supply for ~2,500 homes 

 

  
Rooftop rental program approved in March 
2013 
 
Key elements of the program 

• Space on rooftops rented from businesses 
and public institutions (total of 50 sites) 

– Preference for large locations with 
flat roofs on protected buildings near 
Dominion infrastructure  

• Systems owned and managed by Dominion  
• Approved cost of up to $111 million for 30 

MW: supply for ~7,500 homes 
 

 
Source: Corporate websites; BCG analysis 

Case study: Duke Energy and Dominion 

Rent-the-space model 

In the US, some utilities and power retailers have implemented program s to install solar panels on rented 
rooftops as part of a strategy in response to legislation which is increasingly pushing utilities to offer  their 
customers renewable energy. 
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BOX 11. Cofely 
 Analysis 

 
 

Company description and  
business model 

 Energy services offered 

 
Cofely forms part of GDF-Suez's energy service 
activities 

• Cofely was founded in 2009 from the merger 
between Cofathec and Elyo, former 
subsidiary companies of GDF and Suez 

• Cofely is GDF-Suez's main brand for energy 
services 

– GDF-Suez makes the most of its vast 
knowledge of the energy sector and 
energy management to offer related 
services to companies. 

• Part of Cofely's activity is focused on energy 
management, such as heating, in urban 
networks (~180 heating networks operated in 
mid-2012) 

 
 
Cofely is one of the largest ESCOs running in 
the world 

• 2013 revenue: ~€14.7 billion 
• +100.000 customers in ~40 countries  
• 90,000 employees 

 
 

 

Facility 
management 

services 

• Comprehensive building 
management: energy 
consumption, safety, technical 
installations 

• Global offer available in +30 
countries  

 

Building 
energy 

efficiency  

• Building energy efficiency 
studies, improvement plans 
and implementation  

• Enables energy performance 
contracting to guarantee 
energy savings  

 

Management 
of company 

energy 
efficiency 

• Design, installation and O&M of 
highly efficient power 
equipment, such as CHP, for 
companies 

• Offers solutions based on 
renewable energies in order to 
limit the environmental impact 
of companies 

 
Clean and 
intelligent 

urban 
network 

• Development and 
implementation of solutions to 
enhance energy efficiency in 
cities, thereby improving the 
quality of life 

 
Fuente: GDF-Suez website; Cofely website; BCG analysis 

Case study: Cofely 

Energy services 
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BOX 12. RWE Smarthome 
 
 

 

 
 

 

 

 

 
 

 

RWE Smarthome is a flexible, 
easy-to-use system 

 
RWE Smarthome makes it possible 

to reduce household energy 
consumption 

 

 

 

 

 

 

 

1. Fraunhofer Institute for Building Physics study based on the useful heat required for a single room  
Source: RWE Smarthome website; 2012 and 2013 RWE annual reports; BCG analysis  
 

Supply of smart home solutions 

Case study: RWE Smarthome 

RWE is the third largest German power utility and one of the five largest utilities in Europe. It has 16 million customers 

and generated ~€54 billion in revenue in 2013. 

In 2010, RWE launched its smart home products to help individuals reduce their energy consumption, regardless of their 

energy provider. In the United Kingdom, RWE nPower is beginning to offer its customers smart home solutions, for 

example, through Nest thermostats. 

Smart home systems offered by RWE 
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BOX 13. Opower 

 
 

Smart home solutions offered by 
utilities through Opower 

 
Examples of interaction between 

retailers and their consumers  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source: OPower website; BCG analysis  
 

Case study: Opower 

Supply of smart home solutions 
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BOX 14. Next Kraftwerke 
 

 

 

 

 

 

 

 

Source: Next Kraftwerke website; Reuters UK article ‘Next Kraftwerke bundles green power to meet German demand 
surges’; BCG analysis 

Company description and  
business model 

 
Virtual power plant participation 

opportunity 

 

Next Kraftwerke GmbH is a spin-off of 
the University of Cologne in operation 
since 2010 

• It is backed by High-Tech 
Gründerfonds, 
Neuhaus Partners and business 
angels  

• Sale of 2.4 TWh of renewable energy 
in 2013 with sales of ~€100 million 
 

Next Kraftwerke manages decentralised 
medium-scale units 

• Minimum generation capacity: 250 
kW  
 

The business model is supported by 
aggregation and sale of capacity reserve 
on the balancing services market  

• Generation capacity and curtailment 
capacity 

• Capacity aggregation: biogas plants, 
small CHPs, solar farms, wind 
generators and other generators 
(running on landfill gas, for example)  

  

 

 
 

Process managed entirely
 
by Next 

Kraftwerke, resulting in compensation for 
the customer  

• Free generator connection to a Next 
Box by a company associated with 
Next Kraftwerke  

• Pre-qualification based on a capacity 
test 

• Capacity supervision and control by 
the Next control centre  

• Sale of capacity on the spot market  
• Capacity available upon request 
• Payment based on the capacity made 

available and the reserve energy sold  
 

 

 

 

 

 

 

 

  

Virtual power plants  

 

Case study: Next Kraftwerke 
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BOX 15. Pareto Energy 

 
 

Company description and  
business model 

 Microgrid implementation solution 

Pareto Energy was founded in 2004 to increase 
the reliability of power distribution in the US by 
implementing microgrids  

• Pareto Energy offers a microgrid 
management platform, GridLink. These grids 
function independently during a power 
outage and ensure continuous energy 
supplies 

• According to the US Energy Information 
Administration, the number of power outages 
has increased by 285% in the US since 
1984, costing companies $150 billion a year 
 

Pareto Energy is currently implementing 20 
microgrid projects in the US on the East Coast, 
in the Midwest and in California 

• Solution approved by the government and 
utilities such as Con Edison, Pepco and 
Connecticut Light & Power 

 
 

 GridLink makes it possible to manage the 
relationship between microgrids and 
traditional distribution networks 

• For utilities, microgrids are treated as 
simple consumers 

• Consumers connected to a microgrid can 
use the energy generated locally and 
supplement it with energy from the 
traditional grid 
 

GridLink optimizes connections between 
microgrids and traditional distribution 
networks 

• Prevents the microgrid and distributed 
generation sources (running on DC) from 
synchronizing with the traditional grid 
(running on AC) 

• Reduces potential instability caused by 
connecting generators to the traditional grid 

• Reduces implementation costs
1
 compared 

to the cost of technologies that synchronize 
microgrids with traditional grids 

• Several connection points with grids to 
ensure greater flexibility of supply paths 
 
 
 

 

 

 

 

 

Case study: Pareto Energy 

Microgrids 

1. $1/W compared to $2.7–$4.5 for other solutions, according to Pareto Energy 
Source: Pareto Energy website; BCG analysis 
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