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The purpose of the 2015 I-Com Report on Energy 
Innovation is three-fold. First, it analyses progress in 
research and development within the energy sector; 
second, it explores innovations in energy production. 
Finally, based on the widespread and diversified 
production within the territory/sector, it examines 
how this innovating process has impacted final end-
users and shaped an advanced and smarter form of 
consumption. 
First, an examination of patents registered within 
the energy sector by the most developed European 
and non-European countries, as well as in emerging 
countries, highlights that the major innovations are 
within the solar (mainly photovoltaic) and wind sectors. 
Such registrations account for the 60% of the total 
number of energy patents requested. Geographically, 
the most active countries are the United States, Japan 
and Korea. In Europe, only Germany is distinguished. 
This 2015 Report also examines patents for 
sustainable mobility. Within this framework, 
most innovation activity resides in energy storage 
technology, and such patents account for 54% of all 
registrations. Japan, the United States and Germany 
are the most productive/active nations; the majority 
of the European countries are primarily focused on 
marginal sectors of the market that are not relevant 
at a global level, and thus do not stand out. 
As the sector continues to change and evolve, energy 
measurement and instruments aimed at increasing 
energy efficacy and efficiency will play a significant 
role, with new IT devices a contributor. 
Related to this, the Report raises cost/benefit 
analysis relative to the introduction of advanced 
devices and systems in the EU countries. Additionally, 
it investigates new functionalities that new metering 
devices must provide for. Finally, but not least, 
this analysis studies the cases of multi service 
smart metering, which aims to cut installation 
and management costs. It also explores the 
areas of privacy protection in an increasingly 
interconnected and digital market (counters’ 

physical security, data communication security, data 
confidentiality). 
Measures to expand the role of demand are also 
examined as they represent a viable alternative 
to supply regulation. Currently, the measures to 
foster power system flexibility (mainly related to 
the load reduction) in Europe can be classified into 
two categories: first, immediate interruption of 
provisions for large industrial customers; Demand 
Side Management (DSM) for small industries, 
commercial and/or residential customers who can 
immediately react to price signals or peak. Planning, 
implementation and monitoring of activities aimed at 
encouraging changes in the consumers’ behaviors in 
electricity consumption could most probably expand 
in Europe. 
When considering barriers to development and 
success, this Report describes the different forms 
of flexibility by presenting the cases of Denmark, 
Germany and the United Kingdom. The study also 
mentions the California case study, where energy 
efficiency and demand flexibility have contributed 
to environmental costs reduction. 
Currently, with low demand and increased spread 
of renewable sources of production, consumer 
behavior is changing and more innovative services 
are being requested. For some years, this process 
has been drawn “from above” (companies or State), 
however this is changing. In particular, models 
of shared consumption are (re-) emerging: 
consumers choose to come together to produce 
energy, generally in a more sustainable way, or to 
exploit better market conditions. 
Hence, by first outlining the framework of historical 
and peculiar electricity cooperatives and then 
discussing purchasing groups, the Report recognizes 
crowdfunding and equity crowdfunding as 
innovative and useful forms of cooperation. 
This is because they allow the raising of funds 
through reduced transaction costs, and thanks to 
the involvement of local stakeholders (residents, 
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enterprises, local authorities), they create a 
connection with the local territory. 
Moreover, this communitalisation process has the 
multifaceted potential of minimizing the Not In My 
Back Yard (NIMBY) phenomenon, enhancing and 
maximizing the economic impact on the territory, 
triggering participative processes.
Considering again   consumption and energy 
consumers, the Report focuses on the structural 
and technological revolution aimed at creating a 
network of energy and information transmission, 
integrated with disseminated and cooperating 
systems. 
Devices connected to the electricity network will 
become fully integrated in the communication and 
control cycle.

Interaction between operators and consumers are 
increasingly diversifying and modernizing towards 
multi-platform systems, where the development 
and the availability of qualitative and quantitative 
information on consumption habits play a key 
role. The energy sector is following the path of the 
communication technologies that have expanded 
their range to entertainment and innovative ways 
to access information. Therefore, energy becomes 
the “engine” of a new customised life style. 
Smart energy is the new way forward. As a 
consequence, enterprises, standards and rules will 
have to adapt quickly, providing cutting edge tools. 
Hence, the innovative start-up sector is in great 
turmoil, registering an exponential growth both in 
overall terms and in new incomings.
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patentS at global level 

Over the past decade, patent applications worldwide 
have increased considerably. Despite the slight drop 
in 2009, the number of requests have grown from 
2010 onwards, reaching 2,6 billion units in 2013 
(WIPO, 2014), and increasing by 9% over the previous 
year and by 89% compared to ten years earlier. 
China now accounts for around 28% of total patent 
applications presented in 2013, compared to the 
4.2% of a decade earlier. The United States has 
downsized its share, dropping from 21.6% in 2013 
to 19%. Key European countries have performed 
similarly: in particular Germany has decreased by 
nearly 3 %; the United Kingdom from 3.2% to 1.9% 
and France from 3.2% to 2.7%. Japan has confirmed 
its downward trend, decreasing from 34.8% in 2003 
to 18% in 2013. Other countries have not recorded 
any notable changes in the number of patents filed – 
Italy, for example, is stable at 1% – with the exception 
of Korea whose share slightly increased, from 8.1% 
to 8.5%.
With regards to patents for the energy sector, 
the trend over the past decade has been positive, 
although this growth suffered from a setback last 
year, and the increase has only been nominal – 34, 
equal to about 0.3%. In 2013, the number of patent 
applications reached 128,870 units, about 65% 
more than 2003. Japan contributed the most to this 
result: in 2013 they represented more than 31% of 
overall requests. The United States and Korea 
followed with, respectively, 15% and 13% of patent 
applications for the energy sector. Within Europe, 
Germany stood out as the significant contributor, 
with a share of 12.8%, whereas Italy is at the bottom 
of the ranking, with a small 0,7%. China is close to, 
Germany with 12.3%. 

Patents for the electricity sector
The Report provides an overview on the process of 
energy sector innovation within the international 
context, according to the most recent data available.
The analysis has examined the following energy 
sectors: 

 ■ cogeneration 

 ■ CCT and CCS 
 ■ wind
 ■ geothermal energy 
 ■ solar photovoltaic 
 ■ solar thermodynamic 
 ■ nuclear energy (fusion and fission)
 ■ energy storage, hydrogen and fuel cells 
 ■ Smart Grid 
 ■ electricity transmission and distribution.

The findings are the results of an analysis of the EPO 
(European Patent Office) database: for each of the 
aforementioned sectors, the 2013 and 2014 patents 
have been cataloged, resulting in a database of 
respectively about 38,000 and 12,500 patents (the 
2014 data are considered inconclusive as they are 
subject to update during 2015). Espacenet, from 
the European Patent Office, is the database used 
for the study, where a classification of technologies 
per areas is present. In detail, this analysis has 
considered the following technologies: 

 ■ for the macro-category, Capture, storage, 
sequestration or disposal of greenhouse gases: 
•	 CO2 capture or storage;

Figure 1 Patents’ requests in the energy sector* 

Source: I-Com elaboration on WIPO data

Note: *Electrical machinery, apparatus, energy, database Wipo
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 ■ for the macro-category, Reduction of greenhouse 
gases emission, related to energy generation, 
transmission or distribution: 
•	 Energy generation through renewable energy 

source
•	 Combustion technologies with mitigation 

potential 
•	 Energy generation of nuclear origin 
•	 Technologies	 for	 an	 efficient	 electrical	 power	

generation, transmission or distribution 
•	 Enabling technologies or technologies with 

a potential or indirect contribution to GHG 
emissions mitigation.

Generally speaking, patent applications are 
primarily for the solar photovoltaic (21,376 
patents), wind power (10,178) and solar thermal 
power (7,962). Good performances have also been 
recorded by CCS and CCT (2,547), transmission 
(2,426) and nuclear (2,035). 
With regards to requests for patents per technology 
distribution on different geographical areas, the US 
leads the ranking in 6 out of 10 technologies: CCT 
and CCS, geothermal, solar, transmission, nuclear 
and solar thermodynamic. Germany is the best 
performer for cogeneration and wind energy, while 
Japan topped the list for smart grid and storage. 
European countries are positioned highly seven 
times: Twice, Germany tops the list for cogeneration 
and wind; three times it is in second position; again 
Germany for the smart grid and France for the 
CCS and CCT win the bronze medal. Unfortunately, 
European countries perform the worst in particularly 
relevant technologies, such as photovoltaic and 
storage, where the best placement is a modest 
fourth place for Germany. In Italy, in 2014, the 
highest number of patents was filed for photovoltaic 
and wind power technologies. 

Patents for sustainable mobility
The Report also monitors the process of innovation of 
sustainable mobility. As for the previous section, this 
part of the study has analyzed the figures of patents 
presented in 2013 and 2014 (preliminary data for the 
latter). The context is again international. The analysis 

has considered the following energy sectors:
 ■ hybrid vehicles 
 ■ plug-in electric vehicles 
 ■ energy storage 
 ■ fuel cells for transports 
 ■ fuel cell for electric vehicles 
 ■ hydrogen for transport 
 ■ charging stations. 

Once again, the findings are the results of an analysis 
of the EPO database (European Patent Office). For 
each of the aforementioned sectors, the 2013 and 
2014 patents have been cataloged, resulting in a 
database of respectively about 12,400 and 3,000 
patents (the 2014 data are considered inconclusive as 
they are subject to update during 2015). Espacenet, 
from the European Patent Office, is the database 
used for the study. Considering as macro-category 
Climate change mitigation technologies related to 
transportation, this analysis has elaborated on the 
following technologies:

 ■ Road transport of goods and passengers; 
 ■ Enabling technologies and technologies with a 

potential or indirect contribution to GHG emissions 
mitigation.

a More active role of deMand

The European energy system is undergoing (and will 
continue to face in the coming decades) a profound 
transformation. The dissemination of renewable 
energy sources, together with the development 
of the smart grid, will require the demand side to 
increasingly use the resources to keep the system 
in balance. Today, the debate on climate change has 
raised the interest as well as the necessity to develop 
a flexible demand. Therefore, consumers (industrial, 
commercial, domestic, and, more generally, all those 
using electricity) can play a decisive role in maintaining 
the electricity system flexible, by adopting energy 
efficiency solutions, by participating to the local 
production of electricity from renewable sources and 
by using demand management services. 
To prompt a more flexible role of the demand, 
the support of accessible technologies, and the 
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exploitation of synergies between operators in the 
energy and telecommunications sector, are both 
necessary. 
Furthermore, the retail market must be organized so 
as to bring benefits to consumers who participate in it, 
in order to trigger investment in innovative products 
and services. This arrangement should encourage 
the active participation of the demand side to the 
electricity market by promoting the development 
of dynamic pricing and payments, aligned to the 
wholesale market price signals. This also requires 
strict rules on data exchange and related protocols.
When properly implemented, the market can exploit 
the potential of the demand side management and 
how it is structured. 
The European Union and its Member States will 
probably undertake political and regulatory initiatives. 
Therefore, the elimination of the reference prices is 
necessary to strengthen price signals and to facilitate 
the development of new coordination and interaction 
rules between various players on the market. Access 
to data and their exchange must remain secured and 
limited to what is necessary. However, newcomers to 
the market should also have access to the data, with 
the explicit consent of individual consumers. 
The EU Institutions have advocated solutions to 
promote and develop an active and flexible demand 
since 2009, with the Directive 2009/72/EC of the 
European Parliament and of the Council, of 13 July 
2009, concerning common rules for the internal 
market in electricity. The Institutions went in the 
same direction with Directive 2012/27/EU of the 
European Parliament and of The Council of, 25 
October 2012, on energy efficiency, which called 
the national regulatory authorities to take an active 
role in encouraging the active participation of the 
demand to the market: “ Member States shall ensure 
that national energy regulatory authorities encourage 
demand side resources, such as demand response, to 
participate alongside supply in wholesale and retail 
markets. “(EED 2012/27 / EC).

Means and Instruments to stimulate the active 
role of the demand 
The current flexibility (and reactivity) measures that 
work with the demand side as they have been adopted 
in Europe can be classified into two categories: 
programmes of immediate load interruption 
for large industrial customers and Demand Side 
Management (DSM) for small industries, commercial 
and/or residential customers able to immediately 
respond to price signals or peaks. Both help in 
maintaining the balance of electricity supply and 
demand in real time. In particular the first serves to 
balance the difference between need and the electricity 
availability, when the resources on the market are 
insufficient to limit potential risks.   Demand-side 
management (DSM), which includes energy efficiency 
and demand response (DR), works by paying energy 
users to reduce consumption. Utilities pay for 
demand-side management capacity because it is 
typically cheaper and easier to procure than traditional 
generation. Demand-side management allows energy 
users of all kinds to act as “virtual power plants.” By 
voluntarily lowering their demand for electricity, 
these businesses and organizations help stabilize the 
grid, and they are paid for providing this important 
service. Utilities and grid operators treat demand 
response capacity as a dispatchable resource that is 
called upon only when needed.
Concerning the demand flexibility, ACER (2014) 
elaborates a classification, distinguishing between 
implicit flexibility – the customer response to 
variation of the price according to the time of use – 
and explicit flexibility, generally known as Demand 
Side Response (DSR) – in which customers respond to 
a price signal. 
Among the variations of implicit flexibility, there 
are:

 ■ Two-rate time-of-the-day tariff: established in 
advance and determined according to a specific 
time frame; 

 ■ Real-time prices: real-time price changes, 
according to market condition; 

 ■ Critical peak pricing: by imposing a specific 
obligation, energy consumption occurs in the 
most critical period of the year.
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These rates facilitate the research of any shortage in 
the energy supply at different times of the day (or year) 
and avoid congestion on the networks. The implicit 
flexibility should guarantee a perfect energy balance 
and the respect of the network limits, by pushing 
the users to consume according to the status of 
abundance or shortage of the resources in place. 
The explicit flexibility instead implies the 
employment of some tools to change the consumption 
pattern as a consequence of specific requests done 
and payments given to consumers. These changes 
can lead to a reduction or a temporal shift in the 
demand.

European Best Practices
Energy companies have undertaken initiatives to 
reduce the load by offering two-rate time-of-the-
day tariffs for the electricity supply. Considering the 
evolution of Demand Side Management in Europe 
between 2013 and 2014, it gathers that the regulatory 
framework gradually took shape. Belgium, Finland, 

France, the United Kingdom and Switzerland 
reached the “product marketability” stage. Sweden, 
Netherlands, Austria and Norway are still “yellow”, 
and their progress is determined by regulatory 
developments. The countries where DSM is not 
covered by legislation and/or fine adjustment are 
marked in orange or red.
The report focuses its attention on three case 
studies, Denmark, Germany and the UK, to identify 
European best practices.
Denmark has a relatively small market, and its strong 
interconnection to the outside foster its ability to 
import electricity and its technique of managing the 
wind power. In this case the flexibility of demand is 
strongly encouraged by the government and it focuses 
on the combination between heat and electricity. 
Germany has a large market with good 
interconnections to the outside. The intermittent 
generation requires flexibility. The difference in price 
between peak hours and non-peak hours is now 
extremely low, and the price volatility is relatively 

Figure 2 Demand Response Map of Europe 2013-2014

Source: Smart Energy Demand Coalition, 2014 



11EXECUTIVE SUMMARY
innov-e

high. The German Energy Agency believes that the 
flexibility of the demand will help to spread the use 
of renewable energy (DENA, 2010). Industries could 
provide up to 2.6 GW of reserve capacity. Furthermore, 
additional capacity may arise from the combination 
of electricity and heat (Bundesverband Erneuerbare 
Energie - BBE, 2013). In 2013, the German Government 
identified several measures to promote a more active 
role of the demand into the market. This included 
the aggregation of smaller units, the admission of 
resources over 200 MW and the automatic activation 
of short-term balance reserves.
The United Kingdom has a wide electricity market 
with relatively small interconnections. The flexibility 
sources were usually enough to respond to the 
country needs, but the rapid increase in wind energy 
is pushing for a more flexible system in the near 
future. The demand can participate to the market by 
providing balancing services and reserves for ancillary 
services. The small size resources can participate as 
a grid, through the Short Term Operating Reserves 
(National Grid, 2014), a balancing service that 
provides additional electricity to the network, when 
the demand is very high, through a reduction of the 
load and distributed emission. Currently, only 5% 
of the Short Term Operating Reserves come from 
demand, while it largely comes from distributed 
emission, partly from traditional emission and, finally, 
from the stand-by emission (especially diesel).
In Italy the authority in charge for the electricity has 
sponsored some projects aiming at strengthening the 
efficient use of resources, introducing new services and 
local markets, favoring a flexible management of the 
network and implementing renewable sources. These 
attempts have fostered the possibility of increasing 
network hosting capacity, and dispatching distributed 
resources, as well as experimenting smart grid projects 
and Smart Distribution System functionalities. 

energy efficiency 

The EU Strategy
One of the solutions towards long term sustainable 
economic development and resolution to the current 
economic crisis is the transition to greater efficiency 
in the energy sector. 
Dependence on energy imports, the scarcity of 
energy resources, the necessity to tackle climate 
change, the need for innovative technological 
solutions to improve the competitiveness of industry, 
and boosting economic growth, are just some of 
the reasons to support policies both European and 
national institutions have promoted to improve the 
management of the energy sector. 
For example, the EU confirmed its commitment to 
the goal of energy efficiency though the so-called 
“climate energy package 20-20-20”, the policy 
programs “Europe 2020” and “Horizon 2020”, the 
Directive 2012/27/EU. These middle-long term 
strategic plans imply quantitative objectives as well 
as necessary norms to be defined and implemented. 
The climate and energy package, which came into 
force in June 2009 following indications/guidance 
of the Council of the EU, is part of the EU strategy 
on the climate, aimed at changing the way energy is 
consumed. 
The EU also demonstrated a commitment to shaping 
the energetic efficiency of the European economy 
and to reducing the CO2 emissions, in the strategy 
“Europe 2020” for smart, sustainable and inclusive 
growth adopted by the Council of the EU in June 2010. 
In this document, energy is one of the priority 
areas, and the objectives set by the EU climate and 
energy package for 2020 are integrated. Europe 
2020 envisions a long-term strategy for the EU with 
sustainable growth at its core. This strategy aims at 
making the EU compatible with the current climate 
change initiatives, through a low carbon, efficient 
and resilient economy. 
First, the adaptation and the interconnection of trans 
boundary networks, secondly the sharing of rules and 
the consistent application by all Member States are 
fundamental to effectively open domestic markets. 
The ‘’Energy Union” aims at extending the benefits of 
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the wholesale market to the retail one, by facilitating 
the access to information on prices and costs, and 
by empowering consumers’ capacity of choice. As a 
step in this direction, and in order to reach the 20% 
target for energy savings by 2020, the Council of the 
EU adopted Directive	2012/27/EU	on	energy	 efficiency	
on 4th October 2012. The text indicated MS-based 
targets for energy saving in terms of renovation 
of public buildings, energy-saving plans for public 
companies and energy audits for all large companies. 
It also helped identifying potential instruments 
to fund infrastructures and measures for energy 
efficiency. 
Within the Europe 2020 framework, the European 
Commission has also elaborated a strategy that 
should push economic and industrial stakeholders 
in the EU’s internal market to invest in technological 
innovation to reduce carbon emissions and to 
efficiently use energy and resources. This strategy 
consists of a set of flagship initiatives designed to:

 ■ create an environment suitable for innovation 
and competitiveness, by removing the barriers 
that prevent innovative ideas from reaching the 
market, involving private sector, improving access 
to funds, promoting greater coordination of 
research;

 ■ strengthen the European industry competitiveness 
by promoting a more efficient and lower carbon 
consumption, through a coordinated action. The 
next action plan sets the objective of increasing 
the industry contribution to the EU’s GDP from the 
current 15.6%, to 20%, by 2020; 

 ■ Define a strategic framework based on resource 
efficiency in different European policy areas – 
energy, climate, transport, industry, services, 
agriculture, fisheries, biodiversity and regional 
development – and aiming at the long-term goal 
to reduce EU greenhouse gas emissions from 80 
to 95% by 2050;

 ■ Set a roadmap towards a competitive low carbon 
economy in 2050. 

In addition, the Horizon 2020 programme is 
noteworthy. This European Commission integrated 
funding programme for research and innovation 
includes the goal “secure, clean and efficient 

energy”, in its third pillar “Societal Challenge”. In 
particular, with a budget of 5,405.40 million euro – 
7.7% of the budget allocated to the third pillar – the 
main objectives are:

 ■ reduction of energy consumption and carbon 
emissions through smart and sustainable usage: 
the activities are focused on large-scale research 
and testing of new concepts, non-technological 
solutions, more efficient tools, technological 
systems with integrated intelligence, which allow 
to know in real-time energy management of 
buildings with almost zero emissions, renewable 
energy for heating and cooling;

 ■ low-cost and low emissions electricity: the activities 
are focused on research, development and full 
scale demonstration of renewable energy sources 
and innovative technologies to capture and store 
carbon at a lower cost; 

 ■ mobile and alternative fuel sources of energy: 
the activities focus on research, development 
and full scale demonstration of technologies 
and the targeted value able to make bio-energy 
more competitive and sustainable, to reduce 
marketization time for the ‘hydrogen and fuel cells; 

 ■ a single, smart European electricity grid: the 
activities focus on research, development and full 
scale demonstration of new grid technologies, in 
an open, de-carbonized and competitive market; 

 ■ new knowledge and technologies: the activities 
focus on multi-disciplinary research on energy 
technologies and joint implementation of Pan-
European research programmes and facilities; 

 ■ decision-making and public engagement process: 
the activities focus on the promotion of a robust 
and transparent support to politics, policy and 
polity, using specific tools, methods and models; 

 ■ uptake of energy innovation to accelerate efficient 
implementation of the European policies on 
energy.
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SMart Metering

The necessity of a more rational use of energy is 
leading to the development of technologies that would 
improve its management, thanks to new policies for 
generation, transport, distribution, measurement 
and new bi-directional systems of communication 
between consumers and suppliers.
These tools are currently identified as smart grid, 
meaning a smart electricity grid that integrate all users 
in order to evenly distribute the energy produced 
from heterogeneous sources – including renewable 
ones – in an efficient, sustainable, cost-effective and 
safe way. The smart meter is fundamental not only to 

measure the energy both consumed and generated, 
but also to bilaterally – both consumer and supplier 
side – communicate these measurements. By 2020, 
all Member States are required to implement smart 
metering systems.
According to European findings, 45 million smart 
meters for electricity have been already installed 
in three EU MSs (Finland, Italy and Sweden), which 
is equivalent to the 23% of installation due by 2020. 
The gas market however has shown more restraint 
towards the implementation of smart meters. Only 
the Netherlands and the United Kingdom had 
embraced the possibility of a joint roll-out – the 
implementation of electricity plus gas. 

Figure 3 Implementation status of electric smart metering in EU Member States

Source:	COM	(2014)	356	final
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These expectations are motivated by several factors: 
the characteristics of local markets, the intrinsic 
technical characteristics of smart gas meters (for 
example, by supplying gas meters with batteries, 
the transmission of consumption data could be 
limited, and the consumers’ relative advantages 
would also be limited), the technical requirements 
imposed in some States (for example, the 
mandatory presence of technical personnel when 
the supply of gas has to be reactivated significantly 
reduces the benefits smart metering by remote 
control). On the other hand, by using a combined 
roll-out, economies of scale can be exploited for 
certain costs (communication, data management, 
customer information campaigns, installation etc.). 
Roll-out electric power and gas could also have 
positive impacts on telecommunications and data 
management infrastructures (for example, with a 
central data hub capable to serve both systems). 

Power Smart metering implementation in the EU
Some relevant results came out from cost-benefit 
analyses conducted by Member States with regard to 
smart meter for electricity:

 ■ 16 Member States (Austria, Denmark, Estonia, 
Finland, France, Greece, Ireland, Italy, 
Luxembourg, Malta, the Netherlands, Poland, 
Romania, Spain, Sweden and the United 
Kingdom) will start or have already started to 
introduce large-scale smart meters by 2020 or 
before. In two of them, Poland and Romania, 
the cost-benefit analyses have produced positive 
results, but no decision has yet been adopted; 

 ■ in seven Member States (Belgium, Czech 
Republic, Germany, Latvia, Lithuania, Portugal 
and Slovakia), the analysis on the possibility of 
large-scale smart meter introduction by 2020 have 
failed or have been irrelevant. Despite of this, 
smart meters have been economically justified for 
specific consumer groups in Germany, Latvia and 
Slovakia; 

 ■ in four Member States (Bulgaria, Cyprus, 
Hungary and Slovenia), both the cost-benefit 
analyses and/or the introduction plans were not 
available at the time of drafting this report; 

 ■ in the majority of Member States, a specific 
legislation disciplines smart meters for electricity, 
by establishing a legal framework for the 
introduction, by administrating issues such as the 
introduction calendar or technical specifications 
for the counters, etc. Only five Member States 
(Belgium, Bulgaria, Hungary, Latvia and 
Lithuania) have no legislation at all. 

Gas Smart metering implementation in the EU
On the other hand, the cost-benefit figures relating to 
smart meters for gas are as such:

 ■ five Member States (Ireland, Italy, Luxembourg, 
the Netherlands and the United Kingdom) have 
decided to introduce smart meters by 2020 or 
before; 

 ■ two Member States (France and Austria) are 
willing to introduce the smart meters but have not 
yet adopted an official decision; 

 ■ in 12 Member States (Belgium, Czech Republic, 
Denmark, Finland, Germany, Greece, Latvia, 
Portugal, Romania, Slovakia, Spain and Sweden), 
the cost-benefit analysis’ results are negative; 

 ■ other Member States have still to conclude their 
evaluation (note that there is no gas network nor 
in Cyprus, nor in Malta).

Given the structural differences that exist between 
countries, this report divides Europe into two macro 
areas, Western and Eastern. The first area has focused 
on the roll-out impact on consumers and to the smart 
grid sectors; Eastern Europe countries have instead 
focused their attention on the structural costs. 
Among Western countries, Germany has not 
supported the large-scale introduction of smart 
meters. Therefore, the cost-benefit analysis has 
encouraged the roll-out only in three specific cases: 
first, for those who consume more than 6.000 kWh per 
year; secondly, for big generation implants; thirdly, for 
consumers in new and renovated buildings. In other 
cases, smart meters with no external communication 
should be used. 
The United Kingdom analysis on the joint roll-out 
of electricity and gas has had positive results. Thus, 
energy saving and consumers’ responsibility are two 
priorities. Consumers can have a strong impact on 
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reducing carbon, if they can track their consumption. 
The cost-benefit analysis of the Netherlands has 
also focused on the roll-out impact of consumers. In 
particular, the consumer can choose between three 
kinds of tool’s settings: the “administrative off” – the 
end-user is the only one to have access to his own 
data; the standard meter reading – twice a month; 
the detailed reading. 
In France, the cost-benefit analysis regards electricity, 

and has been carried out on the basis of The Linky 
Project, which considers two potential scenarios: first, 
average tariffs to increase by 2.3% from 2010 to 2010, 
and by 1,8% after 2020; secondly, average tariffs to 
increase by 5,75% from 2010 to 2020 and by 1,8% 
after 2020. The project lays its basis on the difference 
between costs and benefits from the project’s 
implementation and the non-implementation. 
The result has been “financially” neutral in the first 

Figure 4 Implementation status of gas smart metering in EU Member States

Source:	COM	(2014)	356	final
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scenario (+0,1 billion euro) and positive in the second 
one (+0,7 billion euro). Following these findings, the 
national regulatory agency has recommended the 
realization of a rollout national plan, to reinforce 
both the position of consumers and the stability of 
the network.
In Italy, a long-term cost-benefit analysis on the 
electricity market was carried out in 2001 by Enel, as 
a necessary preliminary step to the dissemination of 
smart meters. Having recognized the advantages of 
implementing smart meters, AEEGSI then established 
the mandatory installation of smart meters in Italy, 
in 2006, with the aim of reaching 95% penetration 
rate in 2011. By doing this, Italy reached the EU aim 
of 80% of families covered before the 2020 deadline. 
Regarding gas, the remote reading is already 
operative for medium and large clients. Italy is also 
the only country that has implemented multi service 
smart system metering for electricity, gas and water. 
Among Northern European countries, Denmark 
appears to be particularly sensitive to two parameters: 
the cost of electricity meters and the percentage 
of consumers that will pass to hourly measured 
electricity consumption. The results of the economic 
evaluation highlighted a socio-economic benefit useful 
to obtain the remaining 1.38 million metering points 
and to successfully implement a system that allows all 
customers to obtain readings by hourly consumption. 
Regarding Eastern European countries, Estonia 
is following a positive cost-benefit analysis with 

a national electrical smart meter roll-out. The 
main benefits of this widespread replacement of 
traditional meters is the reduction of network losses, 
the stimulated investments and the avoided costs of 
meter management (repair and maintenance costs). 
The costs are related to the maintenance of the 
central operating system and to tele-service.
In Latvia, the main expected benefits cover the 
energy savings, the personnel and CO2 costs. 
Installations and communication infrastructures are 
instead among the costs. 
In the Czech Republic, customers using electricity for 
space and water heating can take advantage of a dual 
rate interconnected system with remote control. This 
system is used to direct the remote control of groups 
of devices, at specific times. In this way, the managers 
of the distribution system are able to optimize the 
daily load profiles within a tariff structure approved 
by the Energy Regulatory Agency. The cost-benefit 
analysis on electricity was negative, given that roughly 
70% of potential benefits related to smart meters 
have already been achieved by the existing system.

energy cooperation

The current situation – characterized by low energy 
demand, increased use of renewable and distributed 
generation – is profoundly changing the modus 
operandi of end-consumers. 

Figure 5 Cost benefit analysis smart meters installation in Denmark

Source: I-Com elaboration on CBA DK data, SWD (2014) 189
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Thanks to the spread of small-scale production and 
the liberalization of sales, consumers are becoming 
more independent and are demanding new kinds of 
services. 
Whereas in the past this change would have followed 
a top-down direction (from companies or States 
to consumers), today it is the consumers who are 
the protagonists, both through forms of shared 
consumption and users’ aggregation. 
These instruments help to produce energy in a 
more sustainable way and to obtain better market 
conditions. These sharing configurations are also 
successful in raising capitals, recording a worldwide 
growth of 167% between 2013 and 2014 (from 6.1 
billion to 16.2 billion dollars). Recently, in Europe 
and the United States, interesting and extremely 
innovative crowdfunding initiatives dedicated to 
the energy sector have been successful. 
Energy Community identifies a “community of users 
(private, public, or mixed) localized in a certain area of   
reference, where the end-users (citizens, businesses, 
public administration, etc.), market actors (utilities, 
etc.), designers, planners and politicians cooperate 
actively to develop “smart” energy supply, favoring the 
optimization of renewable sources and technological 
innovation in distributed generation and enabling the 
application of efficiency measures in order to obtain 
benefits on the economy, sustainability and energy 
security” (the European House - Ambrosetti, 2014). 
Condominiums and residential complexes, industrial 
districts, shopping centers and hospitals, are 
among those who are interested in shaping energy 
communities. In fact, the different types of utilities 
consider different benefits in a diverted degree of 
importance: hospital complexes for example would 
consider as essential the supply of satisfactory and 
reliable electric power; condominiums would like to 
reduce energy expenditure; industrial districts would 
like to have a right combination of two. 
Furthermore, it would be possible to achieve a 
number of benefits for both the electric system and 
the country as a whole. To extrapolate, the energy 
community would help to increase the security 
and make it possible to accommodate increasing 
amounts of non-programmable renewable systems, 

without requiring additional investments in the 
network. 
The benefits at the aggregate level would be functional 
to reduce foreign dependence and to promote the 
development of national technological chains to 
encourage the dissemination. The consumption 
shifts from “individual” to “collegial” (Politecnico di 
Milano, 2014), and the implementation of this new 
paradigm in the demand side requires the adoption 
of cutting-edge technologies for energy production 
on site, for the management, control and monitoring 
of the energy flows and, finally, for the distribution of 
energy and information flows.
At European level, the way towards the Energy Union 
could be fostered by solidarity among Member States, 
sources diversification and energy free circulation. 
Moreover, a smart and clean demand of energy 
would also fasten the process of carbon reduction – a 
primary objective for the Commission. 
Thus, the consumption would be directly managed 
by the end-users who will shape it according to their 
needs and not to maximize the profit. This is also 
what is defined as “energy democracy”. 
Other forms of cooperation this study has identified 
are energy cooperative and cooperative societies 
for energy; European network of cooperatives 
to produce renewable energy (REScoop 20-20-20 
project); Group buying.

the Market “beyond the Meter”

In recent decades, Information and Communication 
Technologies have played a key role in the 
transformation of several industrial sectors, of their 
chains from production to sales, as well as of the use 
by the final consumers. Nowadays, further innovative 
changes are revolutionising energy utilities. The 
paradigm of smart energy is now predominant, 
on both production and distribution side, while on 
the sale side the operators not only furnish energy 
utilities, but also connected services. 
Both in-home and mobile technologies, together with 
the smart meters that allow consumers to constantly 
check their consumption rate, are providing 
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integrated, automatic and economical solutions. The 
dissemination of these tools will dramatically increase 
in next years, and cover 35% of homes worldwide, by 
2016. Many European countries aim at reaching the 
80% coverture by 2020. The technological progress 
and the maturity of consumers are prompting a 
market “beyond the meter”, meaning that the 
products and the services offered together with the 
energy goes far beyond energy itself. Furthermore, 
utilities providers are also offering web and mobile 
services to check the consumption, or systems to 
notify the moment when the payment is due. 
The market beyond the meter is also sponsored by 
national government or regulatory authorities that 
are creating the right conditions, by introducing 
incentives to energy efficiency – i.e. carbon tax – and 
legislative or regulatory intervention to sustain the 
storage and the dissemination of renewable sources. 
In some national contexts, the government-
sponsored initiatives have impacted both suppliers 
and consumers. For example, in Germany and in the 
United Kingdom, the shift towards renewable sources 
will raise prices for energy utilities. As a consequence, 
the consumers will adopt new technological tools 
to contain both consumption and annexed costs. 
In this scenario, the telecommunication companies, 
the security service enterprises, the electronics and 
home improvement retailers are going to challenge 
energy utilities providers. 
The latter have then to decide which strategy to adopt 
to shape their role in the market. On one hand, they 
could be like consultants who offer an open platform 
to which the devices could be connected, to help 
the customers enhancing their energy consumption 
and to improve customer satisfaction (remote home 
energy management). On the other hand, they could 
enable services through connected devices (home 
automation service). 
On top of this, the innovative start-up sector is in 
great turmoil, registering an exponential growth 
both in overall terms and in new entries. As far as the 
start-up sector is concerned, energetic start-ups are 
focused on activities of research and development. 
Business incubators and accelerators support these 
new enterprises with new small-equipped workshops 

(FabLab), which offer services at high technological 
content. 

concluSionS

This Report reveals some interesting and relevant 
findings. 
Analysis of energy sector patents confirms the 
weakness of European countries compared to 
extra-European ones. Germany is the stand-out 
nation, with over 600 patents. By comparison, USA, 
Japan and Korea filed   more than thousand patents 
requests. With regards to patents for sustainable 
mobility, only Germany is on the same level as other 
advanced economies, although France shows certain 
dynamism, especially in energy storage. 
Concerning the increasingly active role of the final 
consumer, fast and impressive changes have been 
registered. In most developed countries, only part 
of the contraction in demand pertains to the specific 
economic situation of crisis. 
From a medium-long term perspective, noticeable 
changes in economic activities and accelerated 
technology replacement are occurring. This trend 
reflects the main goal of this century – the reduction of 
the energy intensity of our post-industrial economies. 
This is prompted by the maturity of the consumers, 
and is facilitated by technological progress. Thus, the 
innovation of processes, products and behaviors, 
must be accompanied by progress in utilities.
The energy sector is evolving through different kinds 
of contracts, different ways to pay for the services, 
different communication channels, to aggregate the 
consumers, to produce and to consume. 
No longer are end-users passive actors: rather they 
have become key players in a dynamic relationship 
established with the supplier. The providers also have 
to renew their way of distributing utilities, through 
connected ways of communication and control. 
The evolution towards this new paradigm of the 
energy sector needs a combination of technical, 
technological, regulatory, environmental, social 
and economic elements. The new model of supply 
and demand will progress within the framework 
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of smart grid and smart metering, by developing 
interoperability, interconnection and by offering 
advanced services. 
However, these advancements also contain risks, first 

of all related to cybersecurity, but also related to the 
protection of privacy within a highly interconnected 
network during the exchange of large amounts of 
data.
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