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Abstract 

Energy efficiency is high on the agenda of policy makers because it contributes to the 
achievements of the three main objectives of energy policy: security, affordability and 
sustainability. In this paper the focus is placed on efficiency gains arising fro
adoption of smart energy technologies by domestic and small corporate users, including 
smart metering and “beyond the meter” management systems, home area networks and 
devices. Though the expected benefits are important a lot remains to be done. 
smart energy systems to be adopted and barriers to their adoption 
Considering the dominant suspicious attitude toward utilities it appears that a trustworthy 
independent business entity
providers, is needed to assure the deployment of smart energy technologies across 
population concerned.  

Introduction: 

Energy efficiency: an indisputable priority

Energy issues are high on the agenda of policy makers and their task is not e
on an energy policy has to do with squaring the circle, objectives are not debated 
has to be available, affordable and sustainable
necessarily compatible nor do
clean but expensive and intermittent, coal is cheap and abundant but dirty
provides security of supply but for an uncertain cost and not everyone agree
sustainable. Politics would normally favour
are more concerned with affordability, and they happen to vote. 
array of actions that is indisputable; it covers everything that contributes to higher energy 
efficiency. A better use of energy, to get more with less of it, would obviously pursue the 
three abovementioned objectives: energy efficiency improvement would reduce

Working Paper, February 2014

SMART ENERGY TECHNOLOGIES FOR HIGHER ENERGY EFFICI
Assessing the conditions for a successful deployment across

small businesses and households 
Patrick GOUGEON, ESCP Europe 

Energy efficiency is high on the agenda of policy makers because it contributes to the 
achievements of the three main objectives of energy policy: security, affordability and 
sustainability. In this paper the focus is placed on efficiency gains arising fro
adoption of smart energy technologies by domestic and small corporate users, including 
smart metering and “beyond the meter” management systems, home area networks and 
devices. Though the expected benefits are important a lot remains to be done. 
smart energy systems to be adopted and barriers to their adoption are discussed
Considering the dominant suspicious attitude toward utilities it appears that a trustworthy 

entity, building a proper relation between users and
providers, is needed to assure the deployment of smart energy technologies across 

Energy efficiency: an indisputable priority 

Energy issues are high on the agenda of policy makers and their task is not e
on an energy policy has to do with squaring the circle, objectives are not debated 
has to be available, affordable and sustainable (P. Gougeon, 2013) – but they ar
necessarily compatible nor do all stakeholders agree on priorities. Renewable energy is 
clean but expensive and intermittent, coal is cheap and abundant but dirty
provides security of supply but for an uncertain cost and not everyone agree

Politics would normally favour sustainability and security of supply
are more concerned with affordability, and they happen to vote. Nevertheless there is one 
array of actions that is indisputable; it covers everything that contributes to higher energy 

e of energy, to get more with less of it, would obviously pursue the 
tioned objectives: energy efficiency improvement would reduce
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ENERGY EFFICI ENCY  
across 

Energy efficiency is high on the agenda of policy makers because it contributes to the 
achievements of the three main objectives of energy policy: security, affordability and 
sustainability. In this paper the focus is placed on efficiency gains arising from the 
adoption of smart energy technologies by domestic and small corporate users, including 
smart metering and “beyond the meter” management systems, home area networks and 
devices. Though the expected benefits are important a lot remains to be done. Condition for 

are discussed. 
Considering the dominant suspicious attitude toward utilities it appears that a trustworthy 

between users and technology 
providers, is needed to assure the deployment of smart energy technologies across the 

Energy issues are high on the agenda of policy makers and their task is not easy. Deciding 
on an energy policy has to do with squaring the circle, objectives are not debated - energy 

but they are not 
priorities. Renewable energy is 

clean but expensive and intermittent, coal is cheap and abundant but dirty, nuclear energy 
provides security of supply but for an uncertain cost and not everyone agrees on it being 

sustainability and security of supply but users 
Nevertheless there is one 

array of actions that is indisputable; it covers everything that contributes to higher energy 
e of energy, to get more with less of it, would obviously pursue the 

tioned objectives: energy efficiency improvement would reduce green 
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house gas emissions, energy bills and energy dependency. Policy makers in many countries 
have well taken that point (for UK see: DECC report, Nov 2012) 

As in many other activities, the digital revolution is accelerating innovation (Brynjolfsson 
& McAfee, 2011) and as far as energy efficiency is concerned it offers a wide range of new 
solutions, opportunities and also challenges. In large companies energy efficiency 
management is now given attention seriously, however for small scale entities – domestic 
users and small firms – a lot remains to be done considering the small proportion of 
adopters across this large population whereas there is a huge potential offered by readily 
available technologies (chapter 1 and 2). A broad deployment of smart energy 
technologies, together with the adoption of a dynamic pricing system would lead to a 
higher price elasticity of electricity demand and affect the electricity consumption pattern 
for the benefit of both utilities and users as well (chapter 3 and 4). Indeed, a precise 
estimate of benefits is difficult, however all studies on that issue tend to demonstrate they 
would be high enough to justify the efforts. Most governments in mature countries have 
already taken initiatives but barriers need to be overcome and one need to think of a proper 
framework and appropriate incentives to initiate a momentum (chapter 5 and 6). One 
important issue relates to the large number of players – utilities, suppliers of digital 
devices, integrators, system operators - giving a complex picture and contributing to inertia 
of users. Hence the need for an intermediate independent business entity creating a proper 
relation with small scale users, based on trust, conducive to the adoption of home smart 
energy technologies.  

1/Energy efficiency, identifying targets: small firms and households represent a huge 
potential   

“Energy efficiency is typically defined as the energy services provided per unit of energy 
input” (Gillingham & al., 2009). It does not necessarily mean that energy consumption will 
decrease because of a possible increase in services offered as a consequence of the so 
called “rebound effect” (K. Turner 2013) 

Power generation and transmission - the main components of the energy system - are 
indeed the primary domains under scrutiny since these activities represent a large 
proportion of total energy losses and green house gas emissions (see figure 1) But final 
energy users are also concerned. 
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Figure 1 
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A lot has already been done, particularly by large firms and organisations as part of a cost 
cutting policy based on energy saving and/or as an outcome of the growing importance 
given to corporate social responsibility.  Gains may also be obtained at a micro level (small 
firms and households). As indicated on figure 2, domestic consumers represent about one 
third of total electricity consumption in the UK, and the service sector – which includes a 
lot of small entities - close to another third. Yet, except efforts in the field of insulation1, 
due to a lack of awareness across this category of users, inertia and bounded rationality, not 
much has been achieved so far regarding energy efficiency. A common assertion is that 
there exists an “energy efficiency gap”, that is “a significant difference between observed 
levels of energy efficiency and some notion of optimal energy use” (Jaffe et al. 2004)2. 
Hence, actions need to be imagined and efforts made for significant progress to be 

                                                           

1
 see: http://www.energysavingtrust.org.uk/Insulation 

2
 Cited in: Gillingham et al, 2009 
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achieved. Considering the potential for improvement, in particular if smart energy 
technologies are adopted, the present study will focus on this population target and the 
conditions for progress to be made. 

Figure 2 

Domestic users count 

 

Source: Energy in brief 2012, Department of Energy and Climate Change, UK National 
Statistics 

3/Energy efficiency: potential from smart technologies 

Smart energy technologies – Advanced Metering Infrastructures (AMI), Distribution 
Automation (DA) and “intelligent behind‐the‐meter consumer devices and technologies” (TFIC, 

2010) ‐ by letting energy together with information flow through the system, allow “ for 
monitoring, analysis, control and communication within the supply chain to help improve 
efficiency, reduce the energy consumption and cost, and maximize the transparency and 
reliability of the energy supply chain”3 . With the help of smart energy technologies users 
can expect lower energy bills primarily due to a reduction of energy consumption for the 
level of services they want – which corresponds to a gain in energy efficiency in the 
conventional sense. But saving could also be obtained from dynamic optimisation with 
energy demand adjustment to price fluctuation (Demand Side Response). In this case there 
may not have a reduction in the quantity of electricity used, just the time when it is used is 
shifted to take advantage of low prices and limit consumption during peak period when 

                                                           
3 Technopedia ; http://www.techopedia.com/definition/692/smart-grid 
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prices are high. Progress in energy storage – which is part of a complete smart system - 
would indeed favour this optimal timing of electricity use. Figure 3a shows the difference 
between a conventional power supply system and a smart system. In the first case each unit 
– household or corporation – is connected to the distribution system that provides the 
electricity required to keep operating the various equipments and appliances in place. To a 
large extent, users are passive. A smart system, would allow an interaction between utilities 
and consuming units. Behind the smart meter which provides valuable price signals, it 
includes an optimisation system (Home Energy Management, HEM) monitoring a set of 
digital domestic devices (HAN: Home Area Network4) and possibly a storage capacity as 
well as in-house power supply. A complete description of available technologies for 
domestic users can be found in Gungor and al. (2011)  

 If there exist a group of smart units in the same area, they can be linked together to 
constitute a broader system with its own power supply unit, still gaining in efficiency 
(Figure 3b). This aggregation forms a “micro-grid” interacting with the global power 
system. The technology exist, its adoption represents a major new business development 
field that many companies are already considering, so that such micro-grid structures are 
expected to be developed rapidly and lead to a complete restructuring of national energy 
systems (Tagliabue, 2013) 

The adoption of smart energy technologies will certainly be the main driver of energy 
efficiency, not just because they would allow users to get more for less but also because 
they can potentially contribute to an improvement of the whole energy supply chain by 
providing valuable information to all participants and by making users more responsive. 
The expression “transactive energy” is sometimes employed to name an energy system 
where users make decisions based on information made available through the network, in 
particular price signals (Tagliabue 2013). 

For a clear view on of how smart energy technologies would impact the whole value chain 
from energy supply to final use, one needs to have a good understanding of how the 
electricity market works  
                                                           
4
 A home-area network (HAN) connects in-home digital devices, such as PCs, mobile phones, 

entertainment technology, thermostats, home security systems and smart appliances, into a common network. 
In the context of energy utilities, HAN is a means for utility companies to extend their reach beyond the 
meter, and to incorporate the “smart thermostat,” direct load control appliances, smart appliances and in-
home energy display into utility systems, as well as to enable demand response (DR) and energy efficiency 
programs. 
http://www.gartner.com/it-glossary/home-area-network-han 
 



 

6 

 

Figure 3a 
From a conventional to a smart energy system 
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Figure 3b 
An intermediate step toward a smart grid: the micro grid 
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3/Smart energy technologies: how it would affect the electricity market 

Figure 4 explains the price fixing mechanism on the electricity wholesale market and how 
smart technologies allowing for DSR would change the demand/supply pattern. Indeed a 
power plant will not be operated unless the market price exceeds the marginal cost so that a 
positive margin is cashed in. Therefore technologies with a low marginal cost will be 
operated first since only these can meet a low demand resulting in a low market price. 
Hence the merit order curve on figure 4 with renewable energy coming first – since their 
marginal cost is null or close to - and power plants using expensive fuel – such as oil -  at 
the upper end. Wind and solar energies are intermittent but systematically used when 
available - they come first in the merit order -  and are systematically given the priority on 
the grid5. At the other extreme the capacity available is called occasionally only during 
peak demand. In any case, for a power plant to be viable the total margin accumulated 
during operating periods within a year, when prices are above the marginal cost, should be 
high enough to cover fixed costs. Technologies with a low marginal cost - left side of the 
merit order curve - are characterised by high fixed cost that can be covered because they 
are frequently operated. On the other side of the curve, high marginal cost technologies 
also correspond to low fixed cost so that they can still be economically viable even if they 
are used occasionally.  

Due to the high cost of transporting power on long distances, there is no global electricity 
market; instead we have a juxtaposition of regional systems6. A merit order curve as 
depicted on figure 4 would then correspond to a particular regional block with a specific 
portfolio of power supply technologies and a regional grid. The fragmentation of electricity 
markets is indeed a source of inefficiency since a spare capacity needs to be maintained for 
each regional block to guarantee power supply at any time whereas a large interconnected 
market would help meeting that obligation. Research projects aiming at reducing the cost 
of power transport are engaged, but in any case it would require massive investments in 
infrastructures7. One may argue that developing smart regional systems would be a better 
option because demand response, reducing peak demand, would improve system efficiency 
since less spare capacity would be needed. Intermittency of renewable energy is another 
source of inefficiency because of the system instability it creates and hence also the need 
for back up capacity; here again a smart system with demand response would help. 

                                                           
5 Intermittency is indeed an issue since it necessitates backup solutions and creates uncertainty for the whole 
system.  
6 This is typically the situation in Europe, hence the difficulty to establish a European market that would 
require massive investments in power  transport infrastructures to connect  national markets 
7 “Desertec” initiative is an interesting case (see: http://www.desertec.org) 
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For each level of demand, the price on the wholesale market will adjust to the marginal 
cost. Within a day, hour after hour, electricity demand and therefore also the price 
fluctuates with a distinction made between peak hours and off-peak hours. The electricity 
demand frequency curve provides an indication as to the volatility of electricity demand 
during the day.  Optimisation of electricity usage and Demand Side Response (DSR) made 
possible if smart energy technologies are adopted would both reduce the average electricity 
demand - left shift of the demand frequency curve from I to II - and the volatility of 
demand mostly because of a reduction in peak demand. As a consequence the average 
price of electricity would also be reduced for the benefit of users. Then both a lower 
quantity of electricity used and a lower average price would allow users to save on their 
electricity bill. As far as utilities are concerned they would also benefit from such a system 
both because of better anticipations about demand fluctuations resulting in higher operating 
performance. They could also reduce the capacity available to meet demand during peak 
periods so that they would save on capital expenditures. Regarding this latter point one 
should however note that utilities with peak load capacity in place may not welcome such a 
change since their equipment would become useless, it is a possible explanation for their 
reluctance to move.     

Figure 4 

Impact of Demand Side Response on Power Generation Capacities 

Prof. Patrick GOUGEON/ ESCP Europe/ 2013

Electricity Demand Frequency Curve

I

II

Marginal 
Cost

MW

Off peak capacity Peak capacity
(low marginal cost (high marginal cost
high fixed cost) low fixed cost)

gas, coal, oil

Nuclear
Hydro

Wind, solar

 

Practically, what could be the size of the benefits for utilities and users? 
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5/Smart energy technologies: quantifying the benefits  

Actually, as revealed by a number of studies (Bakker 2010, Simchak 2011) benefits for 
utilities and users resulting from the adoption of smart energy technologies – smart meters 
and beyond – are certainly large enough to justify the efforts made to favour their 
deployment. 
For utilities increased efficiency in managing the electricity system including supply, 
transport and distribution would improve their operating performance. “A large portion of 
the cost of AMI can be recovered through operational benefits, such as savings in meter 
reader costs, faster outage detection, improved customer service, better management of 
customer connects and disconnects and improved distribution management” (Ahmad 
Faruqui & al., 2011) .Meanwhile, users can expect lower electricity bills by optimising 
energy management. In particular, thanks to information flows and interaction between 
users and suppliers, Demand Side Response (DSR) has “the potential to reduce costs and 
carbon dioxide emissions across the electricity system, allowing more efficient use of 
existing electricity generation and network capacity. This would reduce the need for 
investment in new capacity and minimise the use of less efficient generation 
plants.”(Department of Energy and Climate Change, 2012). Transmission losses, which 
represent about 7% of electricity that is transmitted8, as well as green house gas emissions 
– about 1.5% of total emissions in the UK9- would be significantly reduced. A couple of 
surveys demonstrate the importance of gains realised by utilities when smart technologies 
are in place, the case of the “Florida Power & Light Company” is a good illustration of 
benefits arising from the installation of smart meters (Box 1). The conclusions of A. 
Faruqui and al.(2010) concerning EU countries is most enlightening: “We estimate the cost 
of installing smart meters in the EU to be €51 billion, and that operational savings will be 
worth between €26 and 41 billion, leaving a gap of €10–25 billion between benefits and 
costs. Smart meters can fill this gap because they enable the provision of dynamic pricing, 
which reduces peak demand and lowers the need for building and running expensive 
peaking power plants. The present value of savings in peaking infrastructure could be as 
high as €67 billion for the EU if policy-makers can overcome barriers to consumers 
adopting dynamic tariffs, but only €14 billion otherwise.”In brief, convincing users to 
adopt smart energy technologies is a key point. 
 
Which proportion of these benefits should be allocated to users through lower prices? If 
competition prevails the market will decide. But can one count on market forces to provide 

                                                           
8
 See US Energy Information Administration, http://www.eia.gov/tools/faqs/faq.cfm?id=105&t=3 ;  

9 OFGEM, 2009, https://www.ofgem.gov.uk/electricity/distribution-networks/losses-incentive-mechanism 
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the necessary financial incentives for users to adopt smart technologies? The answer is not 
straightforward.  

 

 

Box 1 
Smart metering: a source of value for utilities 
 
One of the best examples of a successful smart demand management strategy is Florida 
Power & Light Company (FPL). In the distribution grid alone, over the last 20 years, it has 
seen savings amounting to more than $1 billion dollars. In addition the company has 
avoided the construction of several power plants that have saved an additional $3 billion 
dollars. 
And to date, the utility has only installed smart demand management with 500,000 of its 
4.4 million customers. 
Additionally smart metering has enabled FPL to control peak load when it would most 
need peaking plants that burn hydro-carbon fuels – and as such it has reduced the amount 
of carbon it produces. With over 2,000 MW of load control, the company can reduce 
emissions by up to 750 tons of carbon at peak for every hour it uses load control (compared 
to emissions that would be generated if it had to burn coal instead of reducing the load). 
FPL has done such a good job with its smart metering that most customers cannot tell when 
their load is being reduced. With 19 years of experience in building and running the 
programme the utility has over a 99% customer retention rate. 
 
From: D. Houseman, Capgemini report, 2007 

 

Apart from a hypothetical reallocation of utilities ‘benefits to users, smart meters and 
beyond the meter technologies also allow an optimisation of electricity usage contributing 
directly to the reduction of electricity bills for users. This could constitute a major 
incentive for them to adopt a proactive attitude. However, assessing the opportunity of 
investing in smart technologies for domestic users or small businesses remains difficult 
since it depends on a number of assumptions to be made on a case by case basis regarding 
future consumption and the evolution of electricity prices.  

With reference to a naive model and few reasonable assumptions (see Box 2), table 1 a & b 
indicates the expected present value of future energy saving (PVS) following the adoption 
of in house smart energy technologies. The values indicated in these two tables have to be 
compared to the upfront necessary investment cost. 
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Table 1 

Prof. Patrick GOUGEON/ ESCP Europe/ 2013

5 years                 energy saving rate  s
Disc. Rate r 5% 10% 15% 20%

10% 218 437 655 873
15% 192 384 577 769
20% 171 341 512 683

25% 153 306 459 612

10 years                 energy saving rate  s
Disc. Rate r 5% 10% 15% 20%

10% 392 783 1175 1567
15% 314 629 943 1258
20% 259 517 776 1034

25% 217 434 651 868
Assumptions: Current electricity consumption: C0 = 1000 Euros

Expected increase in price: 3%/year
Expected increase in quantity of electricity used with no investment: 2%/year

Present Value of future expected saving from 
investing in smart energy technologies

a – Horizon 5 years

b – Horizon 10 years

 

Two investment horizons are considered 5 years (Table 1a) and 10 years (table 1b). 
Potential power saving rate (s) ranges from 5% to 20% in the best case. Indeed the saving 
rate depends on the consumption pattern and level of efforts made by users; a 20% rate 
would represent the best case but still realistic. Regarding the discount rate (r), 10% could 
be seen as a standard rate10 however many surveys have revealed that individuals would 
generally give much importance to immediate cash using short horizons and implicitly very 
high discount rates.  

For a significant investment effort and full commitment of users allowing for a 20% saving 
rate, taking a 10 year horizon and 10% for the discount rate, the present value of future 
saving for users would be €1567. Though it is difficult to indicate a precise number as to 
the amount to be spent in the first place, none of the estimates given is as high as this, so 
that the Net Present Value (NPV) is certainly positive. Assuming a €1000 average NPV11 

                                                           
10

 Significantly above the cost of financing today – at least for those who have a borrowing capacity – it 
rather reflects a minimum rate of return required. Nevertheless, many surveys have demonstrated that implicit 
discount rates are usually much higher than 10% which could partly explain the decision not to invest. 
11

 taking 1000 € for the average NPV corresponds here to a 567 € upfront investment whereas 
estimates for the cost of households smart meters are in a range between 100 and 150 € per unit (see , Faruqui 
and al,2010)  
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for a country with a target population of 20 million homes the total net value created would 
be €20 billion.  

However, the above assessment assumes that investors are rational, familiar with present 
value calculation, able to anticipate future cash flows and to select the appropriate decision 
parameters. In real life imperfect information and bounded rationality dominate so that one 
has to be careful as to the relevance of this evaluation exercise. Practically, inertia, 
imperfect information and lack of trust in data available regarding potential saving, 
preference for immediate cash and myopia remain strong barriers to the adoption of smart 
technologies that would at best provide a minor profit considering the relatively small 
amount paid for electricity consumption.  In this context, only a few is likely to invest. In 
other words, even though a rational approach would conclude positively, with a significant 
aggregate value created, at the micro level passivity dominates so that value cannot be 
extracted. Solutions need to be imagined to overcome the above mentioned barriers to the 
adoption of smart energy technologies and capture the potential value. What has been done 
so far? 
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Box 2  

Assessing the present value of future saving (PVS) resulting from the adoption of 
smart energy technologies  
 
Let’s note:  

• Current electricity consumption: C0, current quantity consumed: Q0, current price: 
P0  
C0 = Q0 x P0 = 1000 €s12 

• Expected increase in the quantity of electricity used with no investment (yearly 
average):  g = 2%13   

• Expected price increase (yearly average): h = 3%14  
Expected electricity saving rate in a smart environment: s% 

• Discount rate of users: r%  
 

• Consumption of period t with no investment:   Ct = C0 (1+g)t(1+h)t  
• Expected saving for period t following the adoption of smart technologies: St = s Ct 

• T: Investment horizon (number of years considered to assess the investment 
opportunity) 

 
Present value of future saving       PVS = t = 1

t = T/ s Ct/(1+r)t   
 

Or:   PVS = s C0 t = 1

t = T/ [(1+g) (1+h)]t/(1+r)t 
 

A rational investor would decide to adopt smart technologies only if the present value 
of future saving (PVS) is higher than the upfront investment expenses. 
 

 

6/Smart energy technologies: from now to the future 

There is a consensus in favour of a regulatory push to relieve barriers, incentivise 
the adoption of smart technologies and when appropriate provide a financial support, but 
the commitment of utility companies is also a crucial point 

                                                           
12 The average electricity bill for domestic users in the EU was at 930 €s in 2012 
13

 2% growth in absence of energy efficiency investment seems realistic if one considers that electricity use 
will follow economic growth 
14 According to most studies anticipating a sharp rise in electricity bills, assuming a 3% average growth rate 
for the years to come seems quite reasonable. A higher rate would improve the return on energy efficient 
technologies 
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Promoting dynamic pricing is a priority, a condition to fully benefit from smart energy 
technologies. As of today most domestic users are paying a flat rate for electricity – 
possibly with a distinction between peak and off-peak periods applying “Time Of Use”15 
rates - which is regularly revised to follow the trend on the wholesale market, but this type 
of adjustment is not compatible with continuous demand response as needed to fully 
benefit from smart technologies – For further details on pricing, Ahmad Faruqui et al., 
2010, provide a complete description of the various types of time-varying electricity 
pricing systems - The ideal solution would be “real-time pricing” (also called “dynamic 
pricing”) whereby the retail price of electricity would change continuously, on an hourly 
basis, depending on the balance between demand and supply.  Dynamic pricing is a 
necessary condition, however it is not sufficient, would users have continuous information 
about prices; whether they would respond and adjust their consumption is very doubtful. 
Experience shows that only large companies with substantial electricity bills would do so. 
As long as smart technologies allowing for immediate effortless automatic adjustments are 
not available, domestic users and small firms would most probably not change their 
behaviour. In other words smart meters are key in providing useful information but smart 
technologies beyond the meter are necessary to obtain the full benefit of smart metering. 

Policy makers in most countries have identified the benefits that could be derived from the 
deployment of advanced metering infrastructures (AMI). However, whether they are 
following the appropriate action plan is another question (see figure 5). According to the 
conclusions of a recent Bloomberg New Energy Finance forum (2012) it seems that some 
countries have initiated massive smart meters deployment programmes with too little 
consideration of conditions for success.  

 

 

 

 

 

 

 

                                                           
15

 When Time Of Use rates (TOU) apply, rates increase above a flat rate during pre-set daily peak times 
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Figure 5 

Rating of selected countries ‘smart grid activities: appropriate vs. Rapid 

(From: Energy Smart Technologies, leadership Forum, Results Book 2012)

 

Particularly problematic, there seem to have little acceptability from domestic users. 
“Public acceptance of utility programs and initiatives is vital for efficient deployment. 
Consumer complaints, protests, and lawsuits, can significantly impede progress and cost 
utilities, cities, and taxpayers money. One recent area where this has become clear is the 
deployment of smart meters.” (Beth Karlin, 2012). In the UK a recent survey provides an 
insight regarding the users ‘concern (Smart Metering Implementation Programme, DECC, 
Dec. 2012) 

Not mentioning health related concerns, the main issues that come up are: 

• Who is going to pay and who is going to benefit? Users fear that large dominant 
utilities are in a position to capture most of the value and let them pay for the 
investment. 

• Users also find the programme intrusive. Energy consumption tells a lot on life 
style, who is going to have access to it and for which use? (Smart Metering Data 
Access and Privacy, DECC, Dec. 2012) 

 
Apart from public authorities, utilities are also part of the game. However, depending on 
how much competition they face where they operate, they tend to adopt different attitudes. 
Figure 6 indicates for EU countries the respective level of engagement of utilities (reactive 
versus proactive) and governments in the deployment of advanced metering. There is no 
typical development pattern in EU, in some countries utilities have clearly taken the lead 
with little public support. It is the case in Norway, the Netherlands, Austria, Denmark and 
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few others. For others like France, UK or Spain utilities are not too active in contributing to 
the emergence of smart metering infrastructures which is mostly due to a regulatory push, 
while another group of countries is lagging behind with no significant public commitment 
nor strong initiative from utilities. Italy, Sweden and Finland provide a good example of a 
joint effort. 

Figure 6 

Level of Implementation of Smart Metering by European Country  

 

Source: Geert-Jan van der Zanden, 2011, GTM report 

Developing advanced metering infrastructures (AMI) is a pre-condition however in 
absence of “behind the meter” technologies, together with a proper retail pricing system 
reflecting the volatility of electricity prices on the wholesale market, there is little chance 
for users to change their behaviour. “Utilities need to deploy digital and networking 
technology to engage customers in the home. Utilities that install smart meters without 
addressing consumer-oriented features and benefits do so at their own peril.” Chet 
Geschickter (2011) 

7/Engaging users in the adoption process: removing barriers  

When discussing barriers to the adoption of smart energy technologies the article by Patrik 
Thollander et al. (2010) is a useful reference. It provides a complete list of factors that may 
explain the efficiency gap and in particular, in the present case, why domestic and small 
corporate users are often reluctant to adopt smart energy technologies. As far as SMEs are 
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concerned Box 3 provides a good summary on that issue (see also: Databuild research, 
2010). Most of these barriers can be classified into two main categories: 

• Economic barriers: difficulties for users to compare cost and benefits from 
adopting smart technologies, due to a lack of reliable information, hidden 
costs and bounded rationality 

• Relational barriers: smart technologies are intrusive, there may have 
mistrust between parties, information asymmetry also plays against small 
users and provide large power suppliers with a strong bargaining power. 

 
Box 3 
Common Problems Encountered by Smaller Companies 

There are several reasons why SMEs across Europe find it difficult to improve 
energy efficiency, even in cases where there is a clear economic argument for doing so. 
In many cases, although investing in more energy efficient equipment may provide a 
relatively rapid payback on investment, SMEs find it difficult to finance the investment, 
either due to a lack of liquidity or difficulty or reluctance to borrow for non-core business 
purposes. 

There are hidden costs inherent in any investment, and these tend to be a significant 
proportion of investment costs for SMEs: A typical business may well easily identify ways 
to reduce energy consumption by around 15%. For a large energy user, it is worth investing 
considerable time and resources in saving 15% of millions of Euros, however at the other 
end of the scale, a micro business would be hard pressed to spare the resources to 
implement projects saving 15% of an energy bill of only hundreds of Euros. 
Transaction costs are also proportionally higher for smaller companies, especially those 
with few staff and no knowledge of energy efficiency: 

Either valuable time needs to be taken up learning about energy and energy 
efficiency, or businesses must depend on advice given by salespeople who may or may not 
have the customers’ interests in mind. 

In many companies, there is no relation between those who have control over 
energy use, either by specifying or using energy consuming equipment, and those who pay 
the energy bills. In this case there is no incentive for any member for staff to improve 
energy use – it is just treated as a fixed cost and nobody is responsible for it. If nobody is 
assessed or rewarded for good energy management, it is no surprise that it is neglected. 

In many states, SMEs usually rent their premises, often on short contracts, and so 
have no incentive to invest in the building fabric, even if there is great potential to improve 
energy efficiency. Landlords typically have little interest in energy efficiency, since they 
do not usually pay energy bills of the tenants, and those costs they do pay, such as for 
communal services on shared sites, are paid by the tenants through service charges. 

 
Source: Energy Efficiency in SMEs, ENGINE, supported by Intelligent Energy Europe http://www.engine-
sme.eu/fileadmin/SME-Uploads/D15/ENGINE_WP5_D15_EN.pdf 
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In what follows we propose few suggestions based on previous observations and comments 
to overcome these two categories of barriers. Let’s start with the economic aspects of the 
issue. 

• Reduce upfront investment costs 

Considering the little amount at stake – average electricity bill in EU is around €1000 for 
households – and the lack of visibility on future saving there is little incentive to invest for 
risk averse, myopic investors. Above a certain level of consumption with the need to invest 
a significant amount, for small SMEs for instance, the capacity to raise funds might as well 
be an obstacle. Hidden costs such as efforts to collect appropriate information, 
inconvenience and disruption should also be taken into account. Therefore, households and 
small corporate entities should be offered the possibility to adopt smart energy 
technologies with no, or very little, upfront investment cost. Who should pay then?  

There exist a typical solution; it consists in allowing the external entity spending the money 
in the first place – the utility or any other intermediate player – to recoup the capital 
expenditure by taking a portion of future saving. Performance or shared-saving contracts 
have been designed exactly for that (Zobler, 2008), however experience have also 
demonstrated that their execution proved to be very problematic (Hansen, 2008). This is 
due to the difficulty first to anticipate the level of saving when the contract is conceived 
and then to control performance. Saving arising from the adoption of smart technologies 
for a period of time is the difference between the actual amount of money spent and what it 
would have been without it. But the size of the energy bill also depends on the evolution of 
electricity prices and the change in consumer behaviour so that it may be quite difficult to 
isolate the portion of saving that is due to higher energy efficiency. Decrease in prices 
generate saving which have nothing to do with energy efficiency, on the contrary a price 
increase will push energy bills up with no apparent saving whereas in fact the quantity of 
energy saved due to higher efficiency would generate a high level of real saving. 

Another option would be to adjust electricity prices in order to include a margin for the 
investor. Non adopters would pay a higher price for their electricity, and that would 
constitute an incentive, while adopters would not be impacted by the price increase and 
could still benefit from a share of saving arising from improved energy efficiency.  

 

Since utilities would be benefitting, part of their benefits could also be devoted to cover the 
required expenses. However benefits will materialize only if a sufficient number of agents 
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have adopted smart energy technologies, so that in the early phase of the adoption process 
utilities need to fix a price above the fair competitive price to cash in an extra margin and 
finance the deployment of smart technologies. Progressively, prices would be driven down 
to the advantage of users. At a certain point (A), when the rate of adoption is high enough 
one can expect that no incentive is needed anymore to convince the late adopters. 

Figure 7 

Financing adoption of energy efficient smart technologies 

through appropriate pricing 

Prof. Patrick GOUGEON/ ESCP Europe/ 2013

€

A                            N: number of adopters

Utilities operating cost

Competitive electricity price

Fair
margin

Extra cash to finance 
early adopters

 

 

Indeed, though we take competitive pricing as a reference it is clear that pure competition 
on the electricity retail market would not allow this pricing pattern to take place. Since 
users would be allowed to switch from one supplier to another freely none of the utilities 
would take the risk to equip its current customers. In reality retail electricity market are still 
highly concentrated in most countries, with an oligopoly structure comprising few major 
players, and that is not conducive to an involvement of utilities in the deployment of smart 
energy technologies. Then prices need to be regulated, including a contribution in the early 
phase to finance the minimum standard smart equipment for customers in order to initiate 
the cost reduction trend. This conclusion reinforces the idea of a regulatory push. But a 
question remains: are utilities in a position to convince their clients they should be 
equipped, even for free? As long as distrust dominates, that is not so sure.  
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• The need for an appropriate intermediate business entity. 

As stressed by B. Karlin (2012) with reference to the contribution of Siegrist and al.(2000) 
on that issue : “Trust in the people and/or institutions involved in a new technology has 
been shown to impact both perceived benefits and risks as well as indirectly impact 
technology acceptance” This definitely applies to energy efficiency technologies, and in 
particular when domestic users and small corporations are concerned. Then, unsurprisingly, 
trust building comes first in defining the objectives of the Central Delivery Body proposed by the 
Department of Energy and Climate Change (DECC) for the smart metering implementation 
programme in UK: 
“The objectives of the Central Delivery Body are to:  
(a) build consumer confidence in the installation of Smart Metering Systems by gas and 
electricity suppliers;...”(DECC, 2012) 
 
All surveys reveal a suspicious attitude of users when confronted with the idea of being 
obliged to install smart meters. “Another factor that may inhibit adoption is the receiver’s 
perceived credibility of and trust in the information provider” (Thollander & al., 2010).  
Intrusiveness is also often mentioned as an important deterrent, in our view it is a particular 
aspect of mistrust. The main explanation for that situation relates to the asymmetric 
relation between large utilities, major suppliers of smart equipments, with a strong market 
power, and small mostly uninformed users with very little bargaining power.  
Furthermore, because of the many business opportunities in the domain there is now a 
large number of players with various agenda. All technology providers are well aware of 
the challenge, and plan for new developments in this promising business area as revealed 
by a number of strategic moves observed recently (see Chet Geschickter,2011; Geert-Jan 
van der Zanden, 2011). The Smart Enterprise Market Taxonomy (Figure 6) proposed by 
Chet Geschickter (2011) provides a good illustration of the complexity of the system which 
can only contribute to more opacity and uncertainty in the mind of users. 

 
In this environment a rapid deployment of smart energy technologies seems unlikely. 
Unless appropriate intermediate independent entities emerge, able to create a trustworthy 
relation with users, inertia will certainly persist. As noted by Thollander and al. (2010): 
“ Intermediaries such as sector organizations or consultants may play an important role, as 
these entities or individuals often tend to be regarded as trustworthy”. Trustworthiness is 
key but participation is also crucial. “Individuals are much more likely to accept the 
outcome of a decision if they are made to feel they were somehow involved in it” (B. 
Karlin, 2012). Actually trust building and participation go together. Again, utilities and 
other large possible suppliers are not in the best position to offer the right service. They 
tend to propose, or impose, standardized universal solutions whereas would be adopters 
rather expect a personal service based on an exchange of information so that they would 



 

21 

 

participate in the decision process. Therefore, proximity and a small size would certainly 
be the main characteristics of such entities.   

 
 

 

 

Figure 6 

Smart Enterprise Market Taxonomy 

 

 
Source: Chet Geschickter, 2011, GTM Research 

 
From a theoretical standpoint, the expected features of an appropriate intermediate entity 
able to contribute to the adoption of smart energy technologies have been extensively 
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discussed and identified, and a full presentation of the various contributions is outside the 
scope of this paper. However, in practice, though there are many candidates for the role, so 
far none of the experience in place is definitely convincing. This is a point to reflect on and 
obviously a great opportunity for new entrepreneurs. 

 

 

Conclusion 

There is a consensus, shared by policy makers and experts in the field, to consider that the 
deployment of smart meters and beyond the meter devices and systems in domestic and 
small corporations would largely contribute to optimise and limit electricity consumption 
for the benefit of users. Meanwhile, thanks to a better prediction of demand, utilities could 
also significantly improve their operating efficiency. However, barriers still exist and need 
to be overcome before significant progress can be achieved. Among others things distrust 
and suspicion towards utilities and other large technology providers involved seem to come 
first. Today, the general view is that those who are promoting smart meters do it for their 
own interest and have the capacity to capture all of the value generated. In this paper we 
have put forward the need for the emergence of a new type of intermediary, independent 
and considered trustworthy. This new entity should be able to establish a proper relation, 
based on participation of both parties and taking into account the specific situation of each 
case. Apart from few general ideas, defining precisely the characteristic of such an 
intermediate entity was outside the scope of this paper but it certainly constitutes a topic of 
interest which needs further attention.  
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