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This report presents the latest analyses and insights from the most comprehensive database of smart 

grid projects across the European Union (EU) Member States. This rolling review, carried out on a 

periodical basis by the European Commission Joint Research Centre (JRC) in tight cooperation with the 

European Commission Directorate-General for Energy (ENER), builds upon the previous two smart grid 

project inventorying exercises published since 2011.1 

The current edition of the survey includes a total of 459 smart grid projects, launched from 2002 up 

until today, which amount to Õ.),0 ]dggdji in investments. This study goes hand in hand with brand new 

interactive visualisation tools - available on the EM>½n website: ses.jrc.ec.europa.eu - allowing the user to 

generate customisable maps, graphs and charts to track progress on smart grid projects realised in the 

28 EU Member States (EU-28), plus Switzerland and Norway.2 

 

This report and the underlying database cover the European smart grids projects ̧ at transmission 

and/or distribution level  ̧ having inherent systemic, integration and interoperability connotations. In 

other words the reader can learn about all the European projects aimed at making the grid smarter 

through new technologies (e.g. storage devices, electric vehicles, distributed renewable generators) and 

                                                
1
 This work cannot be directly paralleled with the preceding smart grid project reports for the following 

reasons: some older projects for which sufficient information was not available in the previous years have 
been now added (we noticed that some projects tend to be promoted later in their lifetime or even after their 
completion); some other projects faced modifications during their execution (in terms of budget, end dates 
etc.) and therefore have had to be duly updated. 
2
 The discriminating criterion for including a smart grid project in the catalogue is the involvement of at least 

one partner from the EU28; this brought to the total number of 47 countries featured in this report. 

 NUMBER 

Total: 459 projects  

in 47 countries 

422 with budget information 

287 national projects  
(73 projects  having more than 

one partner) 

172 multinational projects  
(with an average of 6 countries 

per project) 

Average project duration:  
33 months 

 BUDGET 

Total: 3.15 billion Õ 

Average: 7.5 million Õ 

221 ongoing projects: 2 billion Õ 

(with an average of 9 million Õ 
per project) 

238 completed projects: 1.15 
billion Õ (with an average of 5 

million Õ per project) 

Largest investments:  
France and UK 

ORGANISATIONS  

Total: 1670 organisations 

2900 participations 

Involved in more than one project:: 

700 organisations 

Most active company: 45 projects  
(from Denmark) 

Most active organisation types: 
Universities/ Research centres/ 
Consultancies and DSOs   

Average: 6 partners per project 

IMPLEMENTATION SITES 

Total: 578 sites 

33 countries 

Average: 3 sites per project 

Most sites:  
Germany (77) and Italy (75) 

Biggest number of sites per 
project: 30 sites 
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new ICT capabilities. Projects focusing on individual energy technologies and resources have not been 

considered unless their integration in the grid was also in the project scope. A special case has been 

made for smart metering infrastructure deployment - one of the first smart grid enabling technologies 

having reached both maturity and viability for a full roll-out in many EU countries - which has been 

analysed in a dedicated section (the smart metering deployment and investment numbers however have 

not been added to the overall figures in the smart grid project inventory). 

Smart grid project budgets have been growing steadily over the last decade: against the aforementioned 

Õ.),0 ]dggdji total investment, half of the projects are still ongoing, covering a budget exceeding Õ- 

billion. After a first phase with some sporadic activity (2002-05), smart grid projects multiplied swiftly 

from 2006 onward, but the real boom was recorded after 2009. The smart grid projects are also getting 

larger: the share of projects with budgets over Õ-+ hdggdji bm`r amjh -2 % in 2006 to 61 % in 2012. 

In the period 2008-13, investment in smart grid projects was ^jindno`iogt \]jq` Õ-++ hdggdji k`m t`\m' 

m`\^cdib Õ0++ hdggdji di -+,, \i_ -+,-) The number of Research and Development (R&D) projects is 

around the same as that of Demonstration and Deployment (D&D) projects, but the total investment in 

D&D is almost three times larger (the average D&D budget per project is usually two times larger than 

R&D). By far the largest investment comes from organisations in the EU153 Member States.  

Denmark has the highest investment in smart grids per capita and per national electricity consumption 

ajggjr`_ ]t Ngjq`id\) Am\i^` \i_ Pido`_ Fdib_jh c\q` oc` g\mb`no \q`m\b` ]p_b`o k`m kmje`^o #Õ0 

million). There is a rather uniform geographical distribution of companies and budgets in several central-

northern EU countries while East European countries together account for less than 1 % of the total 

]p_b`o \i_ ºdinpg\m k\oo`min» di oc` b`jbm\kcd^\g _dnomd]podji ja kmje`^on ^\i ]` ijo`_ c`m`) >u`^c 

Republic and Slovenia are the leading countries within the newer Member States in establishing a 

strategy for smart grids testing and implementation. 

The smart grid projects are implemented in 578 different sites (532 within EU territory); half of their 

allocated budget goes to three countries: France, United Kingdom and Spain. In terms of regions/cities 

investing more on smart grid projects, there is a strong concentration of companies and budgets in Paris 

(France), Rome (Italy), Biscay (Spain) and London (United Kingdom), each of which retain more than 

Õ,++ hdggdji di nk`i_dib) 

                                                
3
 EU Member States up to 2004. 
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As far as smart grids demonstration and deployment are concerned, key obstacles and challenges still 

appear to be at the social and regulatory levels (rather than technical constraints). The range of legal 

and regulatory arrangements in Europe might present significant barriers to the replicability of project 

results in different areas and to the scalability of projects to larger regions. Targeted analyses are 

necessary to understand the impact of the current wholesale and retail market schemes (and the related 

electricity prices and tariffs structures) on smart grid deployment opportunities. Uncertainty persists in 

several countries over: roles and responsibilities in new smart grid applications, sharing of costs and 

benefits and consequently new business models. Finally, a high degree of consumer resistance to 

participating in trials continues to be recorded throughout the EU. 

In line with the JRC's mission to provide EU policies with evidence-based scientific and technical support 

\i_ oc` EM>½n j]e`^odq` oj ^jinjgd_\o` don kjndodji as independent observer and assessor of smart grid 

projects in Europe, the smart grid project database/inventory is intended to be updated on a regular 

basis. Project results are also being used to perform detailed cost-benefit analyses of smart grid 

applications and to assess scalability/replicability potentials and options.  

This report and the related web-based visualisation platform offer comparative analyses and in-depth 

information - detailed per project or aggregated per clusters depending on the confidentiality level of the 

data collected - on several crucial aspects for smart grid project implementation and upscale: funding 

sources, organisation types, targeted applications, multinational collaborations, smart metering roll-out 

plans, the role of consumers. Concise information on these points is available in the following: 

FUNDING SOURCES  

Á Funding still plays a crucial role in stimulating private investment in smart grid R&D and D&D 

projects. 90 % of the projects have received some form of public funding. In Eastern Europe the 

highest percentage of funding comes from the European Commission (EC); 

Á More than 50 % of the total smart grid budget originates from four countries: FR, UK, DE and ES; 

Á 49 % of the total budget for the smart grid projects surveyed comes from private capital and 

the remaining 49 % from various sources of funding (national, EC, regulatory) - 22 % of budgets 

come from EC funding, 18 % from national and 9 % from regulatory funding (e.g. Low Carbon 

Network Fund in the UK, OFGEM); 2 % is unclassified funding. 
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ORGANISATION TYPES  

Á There is a good level of diversity in the smart grid landscape: several types of organisation 

(universities, TSOs, DSOs, manufacturers, ICT companies, etc.) participate to significant degrees 

in the smart grid projects; 

Á 1670 organisations are involved; 22 % of them are participating in more than one project; 216 

projects have only one participant; Germany is the country with the largest number of 

organisations; the most active organisation (DTU) is located in Denmark with participation in 45 

projects; 

Á More than half of the budget is managed by universities and DSOs; DSOs manage 10 times 

more money in D&D than in R&D; The strongest cooperation is occurring between universities 

and manufacturing companies; TSOs, DSOs and Energy companies have the largest average 

private budgeo k`m kmje`^o5 \]jq` Õ0 hdggdji6 

Á The highest density of active companies (in terms of number and invested budget) is found in 

some of the largest European cities - Paris, Rome, London, Madrid, Copenhagen - as well as over 

a dispersed area in Belgium, Netherlands and Germany, northern Italy and northern Spain. 

TARGETED APPLICATIONS 

Á A good degree of application diversity exists in smart grid projects and the level of diversity has 

remained steady over time. Smart Network Management and Smart Customer / Smart Home are 

the most targeted applications. New control/automation systems to improve the controllability 

and observability of the grid are quite consolidated and widespread and there is a large number 

of projects focusing on distributed ICT architectures for coordinating distributed resources and 

providing demand and supply flexibility; 

Á Electric Vehicles to Grid integration is the main targeted application in Germany and Austria; the 

current focus is still on ensuring that the charging and communication infrastructure works 

rather than on testing sophisticated applications with vehicle-to-grid (V2G) services; 

Á Focus on storage appears to be on the rise. Use of storage as additional source of grid flexibility 

is one of the key themes of the main projects that started in 2012 and 2013. 

MULTINATIONAL COLLABORATIONS 

Á The catalogue contains 172 multinational projects (37% of the total) which together manage 

Õ,.0+ hdggdji #/.Ϋ ja oc` ojo\g$) Hjm` oc\i c\ga ja hpgodi\odji\g kmje`^on \m` npkkjmo`_ ]t @> 
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funding. On average, 70% of the projects in a country (in terms of project number) are 

multinational collaborations; 

Á The majority of cooperation links are between organisations from older member states: lead 

organisations in multinational projects are almost exclusively from EU15 countries. There is a 

very limited level of cooperation between organisations from new member states. Organisations 

from Spain, France, Italy and Germany are the most active in setting up cooperation links in 

multinational projects. France is the top contributor while Switzerland is the top recipient in the 

multinational collaboration budget share ratio; 

Á 15 countries/half of the countries analysed (NO, CH, IE, PL, HU, SK, LT, RO, LV, HR, BG, LU, CY, EE, 

MT) receive 1 % or less from the total budget each and less than 5 % combined. 

SMART METERING ROLL-OUT 

Á This section summarises the results of a targeted analysis, performed by the JRC in cooperation 

with DG ENER, with reference to the electricity smart metering developments in the EU at 

national aggregated level and reflecting the situation as of July 2013. Around 200 million smart 

meters in Europe (ca. 72 % of EU customers) are expected to be deployed by 2020 with an 

`nodh\o`_ diq`noh`io ja njh` Õ.0 ]dggdji) Oc` hjno ^jhhji nh\mo h`o`mdib ^jhhpid^\odji 

technology is revealed to be Power Line Carrier (PLC) in combination with General Packet Radio 

Service (GPRS); 

Á The expected penetration rate of nearly 72 % of EU electricity consumers falls short of the Third 

Energy Package target (80 % by 2020). 16 Member States (AT, DK, EE, FR, GR, IE, IT, LU, MT, NL, 

PL, RO, ES, SE and UK) have either planned or already deployed nation-wide smart metering 

systems; 3 Member States (DE, LV and SK) opted for selective smart metering roll-outs.  

4 Member States (BE, CZ, LT and PT) decided currently not to proceed with nation-wide smart 

metering deployment; 4 Member States (BG, CY, HU and SI) currently have no CBA/data 

available; 

Á Investment costs per smart metering point varies widely across EU Member States due to 

specific local conditions, communication technology and methodological differences in 

^ji_p^odib oc` >=<' rdoc \i \q`m\b` ^jno ja Õ-0- #øÕ,34$ k`m h`o`mdib kjdio) Accounting only 

for those countries that have completed or will be proceeding with the roll-out, the average price 

dn apmoc`m m`_p^`_ oj Õ--. \i_ oc` m`nk`^odq` nkm`\_ dn i\mmjr`_ #øÕ,/.$; the expected average 

benefit per metering point across EU Member States that have completed or will be proceeding 
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with electricity smart metering roll-jpo \kk`\mn oj ]` Õ.+4 #øÕ,2+$ \gjib rdoc \q`m\b` `i`mbt 

savings of 3 % (±1.3 %); 

Á There is not yet an EU-wide consensus on the minimum set of smart metering system 

functionalities recommended by the Commission (Recommendation 2012/148/EU), which are in 

line with available standards. Only half of the Member States proceeding with nation-wide roll-

out intend to deploy smart metering systems able to provide consumers (or a third party on 

their behalf) with frequent consumption data so that they can participate actively in the 

electricity supply market. 

SMART CUSTOMER PROJECTS 

Á An increasing number of projects are focusing on the smart customer, however consumer 

participation in these projects is still limited in size (typically up to 2000 customers); consumer 

participating in trials are typically volunteer-based and cannot be considered representative of 

consumers in general; 

Á Organizations involved and investing in projects focusing on the smart customer are DSOs and 

university/research centres; Most of the smart customer projects are concentrated in a few 

countries: Denmark, France, UK and the Netherlands; 

Á 50 multinational projects focus specifically on smart customers. This number has been 

increasing since 2008. 
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A smart electricity grid opens the door to new applications with far-reaching impacts: providing the 

capacity to safely integrate more renewable energy sources (RES), electric vehicles and distributed 

generators into the network; delivering power more efficiently and reliably through demand response 

and comprehensive control and monitoring capabilities; using automatic grid reconfiguration to prevent 

or restore outages (self-healing capabilities); enabling consumers to have greater control over their 

electricity consumption and to actively participate in the electricity market [1]-[14]. 

Main capabilities of the smart grid system include the integration and aggregation of: distributed energy 

resources (distributed generation  ̧DG, electric vehicle  ̧EV), demand response (DR) and large-scale 

renewable energy sources (RES) [15]-[17]. System integration is crucial to enable these capabilities [18], 

[19]. Making the smart grid system work requires the cooperation and integration of multidisciplinary 

players with different business interests, and the adoption of new compatible business models and 

regulations [9], [10], [12]-[14]. Moreover, it is imperative to make sure that consumers are on board, as 

the extent of the smart grid om\inajmh\odji ncjpg_ ]` o\dgjm`_ oj ^jinph`mn½ i``_n \i_ oj oc`dm 

willingness to pay for its implementation [20]-[24]. 

At this stage, smart grid projects are playing a key role in shedding some light on how to move forward 

in this challenging transition. In 2011, therefore, the JRC launched the first inventory of smart grid 

projects in Europe to collect lessons learned and assess current developments [3], [4]. 

The participation of project coordinators and the reception of the report by the smart grid community 

were extremely positive. It was therefore decided that the project inventory would be carried out on a 

regular basis so as to constantly update the picture of smart grid developments [3], [4]. This study is the 

2014 update of the inventory started out in 2011. 

1.1 BOUNDARIES AND HYPOTHESES OF THE SMART GRID CATALOGUE 

This publication includes and updates all the information from the previous reports on smart grid projects, 

and therefore it should not be paralleled with the preceding reports published by JRC. Since some projects 

are promoted later in their lifetime or even after their completion, the smart grid inventory had to be 

updated with older projects that were not found in the past. Also some projects may suffer modifications 

during their lifetime (in terms of budget, end dates etc.). 

In line with the definition of smart grids, we adopted the following rules and hypotheses in compiling our 

database and this report. 
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General: 

Á We included projects focusing on individual new energy technologies and resources (e.g. new 

storage devices, electric vehicles, distributed renewable generators) only if their integration in 

the grid was also part of the project; 

Á We included projects aimed at making the grid smarter (through new technologies and new ICT 

capabilities); 

Á All the aggregations done for 2013 may be incomplete (this is applicable for all starting years, 

but in a lesser degree). Some projects are promoted later in their lifetime and insufficient or no 

information is available for them. This is why most of the aggregations for 2013 show a 

decrease in number or investment compared to 2012. 

Á We included projects starting in 2014 but we avoided presenting aggregated data for this year 

since this is just a partial aggregation (more projects will start later in the year or we couldn't 

find information on the ones that started). 

Á We did not include projects aimed at making the grid stronger (e.g. through new lines, 

substations and power plants) using conventional design approaches; 

Á We did not include projects where significant information gaps did not allow a reliable project 

assessment. 

Project budget and funding sources: 

Á We included projects lacking budget information but they were not counted in any of the 

analysis involving investment. 

Á Most of the projects have more than one smart grid application (smart network management, 

smart customer and smart home etc.). The budget of a project was equally divided between the 

applications of that specific project, although in some cases this is not correct. This information 

proved difficult to find. 

Á If time was used as a factor for some of our studies, the following two cases can appear: 

¶ Budget division by starting year. For yearly aggregations, the entire project budget was 

allocated to the starting year (see sparkline).  

¶ Budget division considering the lifetime of the project. Even though this may not apply 

for some projects, the project budget was distributed equally over the lifetime of the project 

(division between the budget and the period, in years or months, see sparkline).  

Participating organisations and implementation sites: 

Á The budget of projects was equally distributed between the participating partners. We know that 

this is not an ideal approach but the information regarding the share distribution between the 
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partners was not available for most projects in our database. Additionally this is one of the 

simplest assumptions. 

Á The majority of projects have been classified against the funding source criterion (European 

Commission, private, national, regulatory). For a small minority of projects we couldn't find the 

exact funding source so we created an additional category named "Unclassified" (amounting to 2 

% of the total budget). 

Á Some organisations may participate in more than one project. Because of these duplicates we 

had to coin for this report the term of "participation". The number of organisations is always 

lower than the number of participations, since some organisations are counted more than once. 

Á For the budget allocation to the implementation sites across different countries, a weighted 

method was used. For the projects with one site, the investments were assigned to the countries 

hosting the implementation sites. The budgets of the projects with several implementation sites 

(in one or more countries) were distributed evenly among the sites. 

1.2 AN OPEN PLATFORM FOR DATA COLLECTION AND DISSEMINATION 

The JRC inventory exercise highlights a number of important lessons about the dissemination and 

sharing of smart grid results and experiences: 

V Caution in sharing quantitative data and lessons learned: As the majority of projects shared 

information on a voluntary basis, data confidentiality and reluctance to share negative results still 

represent a barrier to data-sharing; 

V Lack of a common interest for data sharing and analysis: Carrying out a complete and detailed 

mapping of smart grid projects in Europe proved challenging since some have close to no information 

available to the general public. A great percentage of the projects in our inventory were found only after 

an active internet search for new data. Most of this information proved to be really fragmented, 

inconsistent or self-contradictory. For a multitude of motives, some project coordinators are not 

interested in sharing their project information either through a website or other means. Other projects 

are promoted when they are already in a completion stage. We found a considerable number of projects 

that we couldn't include in our inventory because of deficient  information that did not allow a reliable 

project assessment; 

V Fragmentation of initiatives for sharing project results: There is a need to keep track of and 

coordinate initiatives on smart grids and to exchange data and results. On the basis of the positive 

experiences of the 2011 and 2012 smart grid project-mapping exercises, the JRC sees merit in 
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institutional actors acting as reference points for several stakeholders, thus avoiding a duplication and 

fragmentation of initiatives. 

Against this background the EM>½n ]mj\_`m j]e`^odq` was to establish an open platform for the collection 

and dissemination of project information involving all Member States, international organisations and 

energy operators. Therefore, an on-line questionnaire4 is available which allows the standardised input of 

data by project coordinators, simplifying the data collection and processing phases. 

The data collected have been checked for consistency and included in the JRC smart grid project 

database, which functions as the single repository of European smart grid projects. The JRC will regularly 

publish an updated version of the database (all financial/economic information will be treated 

confidentially and only aggregated data will be published) to be used by different users (institutional, 

industrial, etc). All users are encouraged to contribute to the mapping exercise. 

An instrumental role is played by the visualisation platforms, linked to the JRC database, which map 

projects across Europe. Project data can be tracked on the JRC website4. Other interested parties are 

encouraged to use the database to create their own visualisation platform or perform their own tailored 

analysis. 

1.3 THE JRC QUESTIONNAIRE 

The main idea behind the survey was that any smart grid project, having one or more technical 

applications, is supported by one or more organizations that will need to provide funding or/and other 

resources. Figure 1.1 illustrates all the funding sources, organization types and the main smart grid 

applications. The on-line questionnaire (see Annex II) includes the following sections. 

Project overview information 

¶ Project name, acronym, brief description, contact details, website; 

¶ Start and end dates; 

¶ Stage of development (R&D, Demonstration and deployment); 

¶ Participating organisations, participating countries (name, address, organisation type, role ̧ leader 

or partner); 

¶ Implementation sites (location); 

¶ Project benefits, overview of project results and the main challenges and lessons learned. 

Project financial information 

¶ Total project investment; 

                                                
4
 ses.jrc.ec.europa.eu 
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¶ Total investment division between the sources of funding (national funding, European Commission 

funding, regulatory funding, private investments); funding body or program. 

Main project applications 

This section includes information about which functional areas (applications) the project is contributing 

to and the main technical parameters (grid characteristics in terms of voltage or power level, number of 

users involved, number of EV and EV charging stations or of smart meters, etc.). Beside this the survey 

includes a small section enclosing specific technical and non-technical questions connected to the smart 

metering application. 

Consumer involvement and social impact 

This section includes qualitative and quantitative information about number of users, target sector, 

specific strategies and results achieved in the project on consumer involvement (e.g. main motivational 

factors used to involve consumers, main observed benefits for consumers, etc.) and social issues 

addressed by the project (e.g. social acceptance, job creation/loss, safety, vulnerable consumers, etc.). 

 
Figure 1.1 Smart grid project overview: funding source, participating organisations, applications 
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1.4 R&D, DEMONSTRATION AND DEPLOYMENT 

The projects surveyed were classified in two categories: R&D and Demonstration / deployment 

categories. To identify R&D projects we used the definition in the Frascati Manual, according to which 

R&D projects comprise creative work undertaken on a systematic basis in order to increase the stock of 

knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to 

devise new applications [25]. The term R&D covers three activities: basic research, applied research and 

experimental development. 

Demonstration projects can be regarded \n \ ¼km`qd`r½ kc\n` before marketing. The concept includes 

projects designed to test the performance of a technology in different operational environments, through 

to full market trials in which the technology is used in customer installations [26]. The aim of these 

projects is to expose the technology to realistic user environments to test its suitability for more 

widespread use. 

Finally, deployment and roll-out projects refer to the 

implementation of a technology, application or 

system as a default solution within the project½n 

geographical boundaries. Some deployment projects 

are nationwide; others are limited to a smaller 

geographical area. 

As shown in Figure 1.2, there is an inverse 

relationship between risk and cost through the 

different stages of maturity of a technology or 

application, from R&D to demonstration up to final 

roll-out. Clearly the boundaries between the different 

phases are blurred. Projects might have both an R&D 

phase and a demonstration phase, for example. In 

these cases, for the sake of simplicity, we have 

assigned the project to the stage that seemed to 

best characterise the project and to which most 

project time and budget were allocated.  

In characterising the level of maturity of a project, we have also considered other factors, like project 

size and budget, the number and type of partners involved and the level of maturity of a certain 

application in general and in the area where the project was implemented. 

Demonstrat ion

Deployment

R&D

RISK COST

 

Figure 1.2 Risk and cost levels in  
R&D, demonstration and roll-out projects 
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In our report the demonstration and deployment were merged in one category, named "D&D" or "Demo 

and Deployment", since in most cases there is a fine line between these two sets. 

1.5 SMART METERING VS SMART GRID PROJECTS 

As became clear from the 2011 and 2012 inventories, smart metering is the area where the most 

significant progress has been made throughout Europe. In fact, the large deployment projects in our 

catalogue are essentially smart metering roll-outs.  

Smart metering roll-outs and large-scale pilots account for most of the total investment of the projects 

surveyed. In the present report the smart metering roll outs and large scale pilots were analysed 

independently (in the "Smart metering" chapter) from the rest of the smart grid projects. 

More specifically, we can distinguish three types of smart metering projects: smart metering roll-outs 

(with regional or national coverage), smart metering pilots (typically for conducting the CBA of a full roll-

out) and smart metering installations which are part of a wider smart grid project. Projects in this last 

category type ¼nom\__g`½ oc` dividing line between smart grid projects and smart metering pilots and are 

covered in both sets of analysis in this report. 

Figure 1.3 shows the links between the smart grid and smart metering project subsets analysed in 

following chapters. Projects in the area highlighted in red are common to both analyses. 

 

Figure 1.3 Smart grid and smart metering project subsets covered in the analysis (the green part is not included) 

1.6 DATA COLLECTION PROCESS FOR THE 2014 INVENTORY  

The on-line questionnaire was updated in August 2013. In this report only the projects submitted by 

January 2014 were considered. The on-line questionnaire remains open for the next edition of the 

inventory. 

In parallel we conducted a thorough and extensive search of project information on-line and through 

participation in conferences and workshops. We then contacted project coordinators directly to ask for 

more information on the on-line form. 

Data collected from respondents were double-checked in various ways to ensure consistency. For all 

projects we checked the website of the project (where applicable) and of the lead organisation to 
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corroborate the information we received. Where discrepancies were found or the template was not clear 

enough, we also contacted the lead organisation by e-mail or phone. 

Based on the data validation process, some projects have been omitted, as the data was considered not 

sufficiently reliable. These projects, along with projects not yet included/known/started, will be considered 

for inclusion in the next edition of the report, provided that reliable/complete information is delivered. As 

mentioned before, all the aggregations done for 2013 may be incomplete (this is applicable for all 

starting years, but in a lesser degree), since some projects are advertised later in their lifetime. This is 

why most of the aggregations for 2013 show a decline in number or investment compared to 2012. We 

also counted projects starting in 2014 but we did not show aggregated data for this year since this is 

just an incomplete aggregation (more projects will start later in the year or we couldn't find the ones 

that started). 

 

Figure 1.4 Data collection and validation process for the 2013 inventory update 

Lastly, we established links with research institutions which had already produced some sort of smart 

grid project inventory and went through their databases, rigorously checking all relevant information 

before integrating it in our database (see Figure 1.4). 

1.7 REPORT STRUCTURE  

The analysis of the smart grid projects (Chapters 2 to 7) represents the main pillar of the report. These 

will be completed by a chapter dedicated to large smart metering projects and chapter studying the 

consumer involvement and the social implications of the smart grid projects. 

Chapter 2 presents an overview of the European smart grid projects, aggregating project data and giving 

general information. 

Chapter 3 analyses the smart grid projects considering their funding sources. 

Chapter 4 presents an overview of the organisations involved in the smart grid sector. 

Chapter 5 studies the main applications targeted by the projects. 

Chapter 6 analyses the cooperation and the relationships between the European countries. 
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Chapter 7 presents a micro-perspective, focusing on individual smart grid projects. 

Chapter 8 presents an overview of the activities on smart metering in Europe. 

Chapter 9 gives an insight into the smart customer and smart home projects. 

Finally the report ends with 3 annexes; the first one gives additional charts, maps and figures that bring 

further information to the ones existing in the main part of the report, the second one gives the format 

of the on-line survey and the third annex shows a list of the projects included in our inventory. 

Chapters 2 to 7 follow the same structure, with minor differences. All of them will include (beside some 

other specific studies) the following analyses:  

Á a general overview (totals, averages); 

Á by stage of development (R&D and Demo & Deployment); 

Á by starting year (from 2004 to 2013); 

Á by geography (European countries).  
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In this chapter we use project data to support an analysis of macro trends and developments concerning 

smart grids in Europe from different perspectives. We will focus on smart grid projects only, considering 

R&D and Demo & Deployment stages of development. As mentioned, smart metering pilots and roll-outs 

will be analysed in Chapter 8 and are therefore excluded from the analysis that follows. 

2.1 THE BIG PICTURE 

 Oc` EM>½n -+,.-14 Smart Grid database contains 

459 smart grid R&D and Demo & Deployment 

projects from all 28 European Union countries. 

Switzerland and Norway were studied together 

with the EU28 countries since they are present in a 

substantial number of projects with EU countries. 

Other 17 non EU countries are represented in the 

inventory by their participating organisations. The 

total investment of the smart grid projects 

\hjpion oj Õ.),0 ]dggdji6. Figure 2.2 gives a rough 

outline of the European smart grid scene. 

 

Figure 2.2 Summary of smart grid projects in the 2014 JRC catalogue 

                                                
5
 This is only an illustration. There are other additional significant isolated investment centres. 

6
 37 out of the 459 projects in the inventory have no budget information. 

 NUMBER 

Total: 459 projects  

in 47 countries 

422 with budget information 

287 national projects  
(73 projects  having more than 

one partner) 

172 multinational projects  
(with an average of 6 countries 

per project) 

Average project duration:  
33 months 

 BUDGET 

Total: 3.15 billion Õ 

Average: 7.5 million Õ 

221 ongoing projects: 2 billion Õ 

(with an average of 9 million Õ 
per project) 

238 completed projects: 1.15 
billion Õ (with an average of 5 

million Õ per project) 

Largest investments:  
France and UK 

ORGANISATIONS  

Total: 1670 organisations 

2900 participations 

Involved in more than one project:: 

700 organisations 

Most active company: 45 projects  
(from Denmark) 

Most active organisation types: 
Universities/ Research centres/ 
Consultancies and DSOs   

Average: 6 partners per project 

IMPLEMENTATION SITES 

Total: 578 sites 

33 countries 

Average: 3 sites per project 

Most sites:  
Germany (77) and Italy (75) 

Biggest number of sites per 
project: 30 sites 

 

Figure 2.1 Geographically more than half of the smart grid 
budget can be found inside the circle5 
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The database includes 211 R&D projects and 248 Demo and deployment projects (Figure 2.3). 

Considering the number of countries involved there are 172 multinational projects with an average of 6 

countries per project. Circa 75 % of the 287 national projects have only one participant. The internet 

search that we performed provided evidence regarding the existence of other European smart grid 

projects. Because of insufficient data we couldn't include them in our inventory. These projects will be 

considered for inclusion in the next edition of the report, provided that reliable/complete information is 

obtained. 

 
Figure 2.3 Total number of European smart grid projects (up to and including 2014) 

Oc` _\o\]\n` di^gp_`n M!? kmje`^on rdoc \ ojo\g ]p_b`o ja \mjpi_ Õ3.+ million and Demo and 

deployment projects with a total budget of around Õ-.-+ million (Figure 2.4). These figures apply only 

to 422 projects from our database since 37 projects have no budget information (we couldn't obtain the 

figures). 

 
Figure 2.4 Total budget of European smart grid projects (up to and including 2014) 
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The multii\odji\g kmje`^on \hjpio oj Õ,350 million or 43 % of the total budget (compared to 37 % 

from the number of projects perspective). For 2 % of the total budget the funding source is not available. 

This will not influence the figures in this chapter.  

Oc` kmje`^on npmq`t`_ c\q` \i \q`m\b` ]p_b`o ja Õ2)0 hdggdji7 and an average duration of 33 months. 

Demo and Development projects have a significantly higher average budget than the R&D projects and 

slightly higher than the general average (Figure 2.5). 

 
Figure 2.5 Average budget of smart grid projects by stage of development 

 

Figure 2.6 Starting and ongoing smart grids projects per year 
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48 % of the projects surveyed are still ongoing (with a ojo\g ]p_b`o ja Õ-000 million), most of them 

ending by 2017. Figure 2.6 illustrates the starting projects and the active projects, both by year. To 

calculate the activity each project was counted-in for each year in its lifetime.  The decrease in starting 

and active projects for 2013 and 2104 may be caused by the reasons mentioned in the introduction 

chapter8. A general increase in the number of smart grid projects is seen over the years, 2012 being one 

of the most active years. 

2.2 PROJECT MATURITY 

Figure 2.7 shows the number R&D and Demo & Deployment projects by year9 and the yearly fluctuation 

in percentage (compared to the previous year). The data for 2013 may be incomplete. Starting with 

2009 we can identify a phase where we observe a dramatic increase in the number of smart grid 

projects starting each year. Also in this phase we can observe that the increase in number of R&D 

projects isn't so intensive, compared to the steady growth of the Demo & Deployment projects, 

suggesting that some of the smart grid technologies have reached a mature stage, safe for deployment. 

 
Figure 2.7 Smart grid projects number per year and stage of development  

(and yearly fluctuation in percentage - compared to the previous year) 

Concerning the financial side, Figure 2.8 illustrates the investment in R&D and Demo & Deployment 

projects by year. As said above the data for 2013 is partial. The investments in smart grid projects since 

-++3 c\q` ^jindno`iogt `s^``_`_ Õ-50 million a year. The level of funds committed in 2011 and 2012 

is notable ̧ hjm` oc\i Õ2++ hdggdji \ t`\m. Based on the information in the catalogue, this can be 

attributed to some large publicly-funded projects, in particular the first batch of projects funded by the 

                                                
8
 See subchapter 1.1 Boundaries and hypotheses of the smart grid catalogue;  

9
 It is assumed that the whole project budget is allocated to the starting year of the project. 
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Low Carbon Network Fund (LCNF) in the UK, a significant number of large-scale demonstrators financed 

under FP7 or with European regional funding. 

 
Figure 2.8 Smart grid projects budget per year and stage of development  
(and yearly fluctuation in percentage - compared to the previous year) 

Figure 2.9 shows the average project budget across the years. Between 2005 and 2013, the average 

budget for R&D projects varied amjh Õ, oj Õ7.5 million, with the highest values in 2004, 2005 and 2013 

(fewer projects in the early years). Overall, R&D projects have \i \q`m\b` ]p_b`o ja Õ4.3 million. For the 

Demo & Deployment projects, in the period between 2007 and 2013, the average budget is situated 

]`or``i Õ7 million and Õ14 million.  

 
Figure 2.9 Smart grid projects average budget per year and stage of development  

(and yearly fluctuation in percentage - compared to the previous year) 
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2.3 PROJECT SCALE AND BUDGET RANGE 

The analysis in the previous section considers only the aggregated amount of investment over the years, 

without considering the individual size of the projects. An overall high level of investment (in a year or in 

a country) could be achieved through a few large-scale demonstrators or a high number of small-scale 

projects. The latter scenario might suggest a more exploratory approach in smart grid applications, 

whereas the former might imply that investment is being focused on more consolidated applications. 

To give an impression on the budget size of the projects in our database, Figure 2.10 shows the budget 

of all the smart grid projects in the catalogue10. By clustering projects with similar budgets, we have 

identified five different project sizes: 

¶ Very small-n^\g` kmje`^on5 ]`or``i Õ + hdggdji \i_ Õ -)0 million; 

¶ Small-n^\g` kmje`^on5 ]`or``i Õ -)0 hdggdji \i_ Õ 2)0 million;  

¶ Medium-scale kmje`^on5 ]`or``i Õ 2)0 hdggdji \i_ Õ -+ million; 

¶ Large-n^\g` kmje`^on5 ]`or``i Õ -+ hdggdji \i_ Õ .+ million;  

¶ Very large-n^\g` kmje`^on5 \]jq` Õ .+ million.  

 

 

Figure 2.10 Budget categories distribution  
(each line is a project; bottom chart is a zoom on the top chart) 

 
Figure 2.11 Project distribution by budget category 

Left: investment; Right: numerical; 

                                                
10

 The 37 projects missing budget information were not considered. 
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Figure 2.11 shows the total share of each cluster in terms of number (right) and budget (left). Most 

smart grid projects in the catalogue (around 75 %) have a budget smaller oc\i Õ2)0 million and can 

ocpn ]` g\]`gg`_ ¼q`mt nh\gg-n^\g`½ \i_ ¼nh\gg-n^\g`½) Incidentally the same percent of projects have a 

]p_b`o ]`gjr oc` \q`m\b` ja Õ7.5 million. Even though the majority of projects are small ones, more 

than 50 % of the total smart grid budget is found in large and very large scale projects and only 25 % in 

small and very small projects. 

In terms of both number and budget, it is worth noting that oc` ¼nh\gg-n^\g`½ ^gpno`m dn di^m`\ndib \o oc` 

expense of oc` ¼q`mt nh\gg-n^\g`½ ^gpno`m \i_ oc` ¼h`_dph-n^\g`½ ^gpno`m dn ncmdifdib di a\qjpm ja oc` 

¼g\mb`½ \i_ ¼q`mt-g\mb` n^\g`½ ji`n) Di joc`m rjm_n' oc` ndu` ja kmje`^on dn b`i`m\ggt di^m`\ndib' ncjrdib 

positive signs in terms of the scalability and maturity of related smart grid applications. Before 2006, 

kmje`^on rdoc ]p_b`on ]`gjr Õ-+ million accounted for the majority of the total investment. In 2013, 

this share decreased considerably, in favour of large and very large-scale projects, which now represent 

the bulk of investments in SG projects. 

2.4 GEOGRAPHICAL DISTRIBUTION 

The total number of 459 smart grid projects is divided mainly between the European Union member 

states with some other participation, most notably from Europe but also from Asia, Australia and 

Americas. The average number of projects per European Union country is around 40 but this value hides 

large disparities.  

 
Figure 2.12 Number of projects per stage of development and country 

Seven countries (Figure 2.12) are involved in a number of smart grid projects that is greater than the 

doubled average, with Germany being involved in the highest number of them. In the vast majority of 

countries there is a balanced ratio between the participation in the R&D and Demo & Deployment 

projects with the notable exception of Denmark where the number of R&D projects is almost three times 
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larger than the number of Demo & Deployment projects. This case shows the position of Denmark as 

leader in research and innovation in the field of smart grids, particularly in the initial stages. In a similar 

situation is Finland although with not such a big difference between the types of projects. As we will see 

later, this is related to high percentage of budget absorption towards R&D by the universities and 

research entities in these countries. A slightly higher number of Demo & Deployment projects than R&D 

projects can be found in United Kingdom and Italy, probably connected to their large programs of smart-

metering, some of them part of a wider smart grid project. 

 
Figure 2.13 Number of projects per stage of development and country 

The countries with a number of projects above the average are all situated in the western or southern 

part of the continent (Figure 2.13), the eastern part countries showing more modest figures, well below 

the average.  

The total budget of approx. Õ3150 million follows closely the same pattern of distribution among 

countries, with a slightly different order (Figure 2.14). Most of the investment goes to France and United 

Kingdom each managing more than 15 % from the total budget (Figures 2.15 and 2.16). The distribution 

of budget according to the stage of development shows a net dominance of Demo & Deployment 

projects in all the countries with the exception of Finland, Denmark and Slovakia which attracted more 

money into R&D projects. 
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Figure 2.14 Distribution of total budget per stage of development and country

11,12
 

 
Figure 2.15 Distribution of total budget per stage of development and country 

As in the case of the number of projects, mainly the countries in the western and southern part of the 

continent manage the largest shares of the budget. Together, the eastern countries hardly succeed in 

getting more than 1 % from the total budget. 
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 For a percentage distribution of total budget per stage of development and country see Figure A.1-Annex I 
12

 For a normal and a percentage distribution of private and European Commission funding per stage of development and 
country see Figures A.2, A.3, A.4 and A.5-Annex I. 
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Figure 2.16 Percentage from total budget per country 

By far the largest average budgets per project can be found in the two countries which also have the 

largest budgets: France and United Kingdom, with almost Õ5 million / project (Figure 2.17). As 80 % and 

more of the budget consists of Demo & Deployment, this high average figure can be associated with 

national financing programs. 

 
Figure 2.17 Average budget per project and country

13
 

The countries with the largest budgets show a higher percentage of it allocated to the leaders of the 

projects, usually more than 50 % (Figure 2.18). Generally countries with higher percentages of budget 

administrated by project leaders have also a higher percentage of their budgets coming from national 

sources. This is the case for project leaders in United Kingdom and Denmark which manage to 

administer more than two thirds amjh oc`dm ^jpiomt½n ojo\g ]p_b`o) <o oc` joc`m `i_' oc` i`rer member 

states, in addition to having lower total budgets, administer their share mainly as partners. We mention 
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 For the geographical distribution average budget per project, stage of development and country see Figure A.7-Annex I 

1
6
.1 

1
5
.7

6 

1
1
.8

5 

1
1
.4

2 

8
.5

 

7
.0

5 

4
.4

8 

4
.2

3 

3
.8

3 

2
.6

6 

2
.1

9 

2
.1

 

1
.7

9 

1
.3

1 

1
.1

5 

1
.0

3 

0
.7

6 

0
.7

2 

0
.4

2 

0
.3

5 

0
.3

4 

0
.3

2 

0
.2

 

0
.1

7 

0
.1

5 

0
.1

 

0
.0

9 

0
.0

8 

0
.0

6 

0
.0

1 

0

2

4

6

8

10

12

14

16

18

FRUKDEESIT DKNLBESEAT FI PTGRCZSI NOCHIE PLHUSKLTROLVHRBGLUCYEEMT

P
e

rc
e

n
ta

g
e

 o
f 

 t
o
ta

l 
b

u
d

g
e

t,
 %

 

0

1

2

3

4

5

FRUKESSEDELT IT CZFI BEPTDKNLLUSKELATSINOIE CHHULVHRPLCYEEROBGMT

A
ve

ra
g

e
 b

u
d

g
e

t.
 m

ill
io

n
 

Õ 



34 

the exception of the Czech Republic and Slovenia which have larger than the regional average budgets, 

half of them administered as project leaders. 

 
Figure 2.18 Distribution of total budget per country between leaders and participants

14
 

When it comes to the private budget the top 4 countries remain the same, with a slightly different order 

but the differences between their values are larger (Figure 2.19). France is the top investor with a budget 

over Õ300 million. With the exception of the Czech Republic and Slovenia, countries from eastern and 

southeastern Europe administer small private budgets. 

 

Figure 2.19 Distribution of private budget per country between leaders and partners 

The highest percentage of the private budget administrated as project leaders can be found in the Czech 

Republic and Denmark at around 70 %, while countries in east and southeast Europe use more than 90 

% of the private budget as project partners (Figure 2.20). 
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Figure 2.20 Percentage distribution of private budget per country between leaders and partners 

The average budget for Demo & Deployment projects is roughly two times higher than that of R&D 

(Õ2.24 million compared to Õ1.08 million). Finland stands apart from this pattern (and at some extent 

Luxembourg) where the average budget for R&D projects is almost three times larger than that for 

Demo & Deployment. Besides Finland, two other countries have average budgets for R&D project higher 

than Õ2.5 million: Spain and France (Figure 2.21). On the Demo & Deployment side, United Kingdom and 

France stand apart with their very large average budgets in comparison with the other countries, with 

around Õ7 million per project each (Figure 2.22). 

 
Figure 2.21 Average budget per project, stage of development and country: R&D 

 
Figure 2.22 Average budget per project, stage of development and country: Demo and Deployment 
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Figure 2.23 Source of funding per region (NUTS) 

Taking a look at the distribution of budget allocated to organizations at the regional level, (NUTS 3, with 

exception of Netherlands, Germany and Austria where for an easier comparison NUTS 2 was used)15, 

illustrated in Figure 2.23, ji` ^\i ijod^` \ iph]`m ja ¼cjo-nkjon½ rdoc \ g\rge amount of allocated 

budget. 

Four such regions show outstanding concentration: Paris - FR, Rome - IT, Biscay  ̧ES and London - UK, 

each gathering more than Õ100 million) Joc`m ¼cjo-nkjon½ rdoc ]p_b`on \]jq` Õ50 million are regions 

from Germany (Karlsruhe and Düsseldorf), Belgium (Antwerpen), Netherlands (Gelderland - Arnhem), 

Denmark (Copenhagen and Sydjylland), Spain (Madrid), Austria (Vienna) and United Kingdom (Cornwall 

and Tees Valley). In these regions are present the most active universities and/or research centres in the 

smart grid field and/or the headquarters of some DSOs or TSOs. 

                                                
15

 The NUTS classification (Nomenclature of territorial units for statistics) is a hierarchical system for dividing up the 
economic territory of the EU for the purpose of: the collection, development and harmonisation of EU regional statistics; 
framing of EU regional policies; socio-economic analyses of the regions. 

Á NUTS 1: major socio-economic regions; 
Á NUTS 2: basic regions for the application of regional policies; 
Á NUTS 3: small regions for specific diagnoses; 

The current NUTS classification, valid from 1 January 2012 until 31 December 2014, lists 97 regions at  
NUTS 1, 270 regions at NUTS 2 and 1294 regions at NUTS 3 level. 
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Most of the regions in western, northern and central European countries benefit from shares of budget 

through the organizations and companies located within. In the eastern and at some extent in the 

southern Europe the regions receiving funds form an insular pattern containing the capital or a research 

center. In the western, southern and northern parts of the continent entities like municipalities, regional 

and local governments, manufacturing and IT/telecom companies show a stronger interest in 

participating in smart grid projects. In the eastern part, the universities, DSOs, TSOs and energy 

companies are more keen in taking part in smart grid projects. 

 
Figure 2.24 Investment per implementation site 

A number of 201 projects have implementation sites. There are 578 such implementation sites 

worldwide, most of them (532) situated within the teritory of the European Union countries (Figure 2.24). 

The investments assigned to the implementation sites (through smart grid projects) target various 

locations: 

¶ the vicinity of major organizations involved in research, inovation, or managing the national or 

regional transmission networks (major cities as London, Paris, Brussels, Barcelona, Roma or 

university centers as Bilbao, Grenoble, Arnhem, Karlsruhe, Copenhagen); 

¶ areas with high integration of RES (south Spain and Italy, Corse Island - FR, Gotland Island  ̧SE, 

Ikaria Island ̧ EL, Bornholm Island  ̧DK, Shetland Islands - UK). 
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Again, the largest investments tend to congregate on the western and southern side of Europe. The few 

implementation sites in the eastern part of Europe have budgets generaly below Õ1 million with few 

exceptions in Lithuania, Czech Republic, Hungary and Bulgaria. 

Half of the budget allocated to implementation sites goes to three countries: France (20 %), United 

Kingdom and Spain (each with 15 %). All the new EU members from eastern and southern Europe as 

well as Finland, Luxembourg, Norway and Switzerland have less than 1 % each from the total budget 

allocated to the implementation sites. 

The budget distribution over the years matches the consistence of interest and moments of investment 

injections in smart grid projects (Figure 2.25). Most of the countries have been involved and had 

managed investment in smart grid projects from 2002 onward (on the graph only from 2004 due to the 

low budgets before). Other countries have had only episodic presences in smart grid projects (Latvia, 

Luxembourg, Lithuania, Estonia, Cyprus, Malta). While countries like France and Denmark had a steady 

rise in budget amounts, others showed a more irregular pattern with ups and downs (Portugal, Italy, 

Spain, Germany).  

The boom momentum in financing smart grid projects seems to be the years 2009-2010 when countries 

like United Kingdom, Sweden, Italy, France, Denmark, Belgium, Austria, Ireland, Greece and Czech 

Republic have seen a sharp rise in their budgets. 

 
Figure 2.25 Distribution of total budget per starting year and country 
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2.5 DATA NORMALISATION 

As seen in the previous chapter, the smart grid projects and investments are not uniformly distributed 

across Europe, from the geographical point of view, since just a few countries stand out in terms of 

spending. Nevertheless this can be contested in some cases by bringing additional factors in the 

equation such as: population, gross domestic product (GDP), area, electricity generation and consumption 

of the country etc. For instance a comparison between Germany and Malta wouldn't be appropriate if we 

ignore any of the factors mentioned before. Regardless, any aggregative analysis between these two 

countries would be in most of the cases highly imbalanced. In this subchapter we will adjust the previous 

investment aggregations taking into account the country population and electricity consumption16. 

Figure 2.26 shows a different perspective, dividing for each country the specific smart grid investments 

to the population (Õ*capita). The dispersion in euro per capita across the EU Member States is uneven. 

?`ih\mf c\n ]t a\m oc` cdbc`no diq`noh`io k`m ^\kdo\ #\ghjno /+ Õ*^\kdo\$ \hjib \gg oc` .+ ^jpiomd`n 

included in this comparison, having an index two times higher to the second country in the comparison 

(Slovenia, with 17.6 Õ/capita). Adig\i_ #,-)2 Õ*^\kdo\$' Nr`_`i #,-)1 Õ*^\kdo\$' =`gbdph #,,)4 Õ*^\kdo\$ 

\i_ <pnomd\ #,+ Õ*^\kdo\$ r`m` oc` jigt joc`m ^jpiomd`n oj m`^jm_ _jp]g`-digit numbers (not the countries 

with the largest budgets have the highest values when compared with population or consumption.). 

 

Figure 2.26  ̧Investments in smart grid projects across Europe per capita 

                                                
16
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0 10 20 30 40

RO
PL
BG
MT
HR
HU
EE
SK
LV
CY
CH
LT
CZ
IT

DE
IE
EL
LU
PT
NO
ES
FR
UK
NL
AT
BE
SE
FI
SI

DK

Õ/capita 



40 

 
Figure 2.27  ̧Investments in smart grid projects across Europe divided to the electricity consumption 

Figure 2.27 maps the value of the index obtained by dividing the country smart grid investments to its 

total annual electricity consumption17 #Õ*HWh). The latter covers the electricity delivered to the final 

consumer's door (in the industry, transport, households and other sectors).  Based on this index, Denmark 

c\n oc` cdbc`no g`q`g ja diq`noh`io k`m `g`^omd^dot ^jinph`_' \^^jpiodib ajm \ 1)0 Õ*HRc ja the 30 

^jpiomd`n di ojo\g) Ngjq`id\ #-)33 Õ*HRc$' =`gbdph #,)02 Õ*HRc$' PF #,)/4 Õ*HRc$ \i_ Kjmopb\g #,).0 

Õ*HRc$ ajggjr ?`ih\mf)  

 
Figure 2.28 Investment in smart grid projects (blue) compared to the GDP (2012) of the EU states 

                                                
17
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Figure 2.28 illustrates a visual comparison between the total smart grid projects budget and the annual 

gross domestic product18 of the 28 member states. The total investment equals to 45 % of Malta's, 1 % 

of Austria's or 0.01 % of Germany's annual gross domestic products. 

  

                                                
18

 GDP in 2012. 
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3.1 THE BIG PICTURE 

In science and engineering, besides having an innovative idea, the funding source is an essential 

component of the equation in order to carry out the work. The role of funding for smart grid projects is 

very important. The sources of funding were classified into five general types as follows: 

Á Private funding (own resources) Ö Private capital typically comes from particular companies, 

individual investors or private capital groups that fund smart grid projects. Many private companies 

provide grants and/or resources in support of R&D and Demo & Deployment projects. 

Á European funding (EC) Ö A number of EC funding and financing programmes are available at 

European level to support activities in the Research & Development, Demonstration and Deployment of 

smart grids projects, supplementary to direct investments in needed infrastructures. During the last 

years, smart grid initiatives have been receiving wide support through different channels such as the 6th 

and 7th Framework Programmes and the European Regional Development Plan. 

Á National funding Ö Many governmental agencies provide funding to individuals and/or 

organisations to work on diverse projects. In several European countries, smart grid investments are 

receiving increasing levels of national support funded by innovation or energy ministries (e.g. the E-

ENERGY Programme in Germany). These funding initiatives are targeting projects across different 

countries and technological applications. We are aware that in some cases there may be a close link 

between the national funding and the EC funding (national funding may come from an EC programme), 

but this fine line is difficult to identify.  

Á Regulatory funding Ö In this category we consider specific smart grid programmes managed by 

regulators to support innovative smart grid projects. For example, a rather big percentage of the Danish 

projects are supported by the Forskel programme, which is financed from tariffs. Furthermore, since 

2010, the UK regulator OFGEM has set-up the low carbon network fund (LCNF) to provide regulatory 

funding for particularly innovative smart grid projects. In other countries, regulators are supporting the 

development of smart grids with specific tariff schemes securing an additional rate of return on smart 

grid investments. In some cases there is close link between the national and the regulatory funding.  

Á Unclassified funding Ö In this category we included the budget of a minor number of projects 

missing information on the funding source (amounting to 2 % of the total budget).  

Figure 3.1 illustrates the distribution of investment based on the source funding. As seen in the previous 

chapter, the total amount of investment is ca. 3150 million euros. Of the overall budget of the projects  
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in the JRC catalogue, 49 % comes from private 

capital, 22 % from the European Commission, 

18 % from national funding sources and 9 % 

from regulators (2 % is unclassified funding). 

Around 90 % of the projects have received 

some form of public funding. These figures 

indicate that decisions to invest in smart grids 

are not taken autonomously and project 

coordinators still rely on funding institutions to 

invest in smart grid projects. 

3.2 MATURITY 

Research and development (R&D) activities advance smart grid functionality by developing innovative, 

next-generation technologies and tools in the areas of transmission, distribution, energy storage, power 

electronics and the advancement of precise time-synchronized measures of certain parameters of the 

electric grid. Besides others, Figure 3.2 shows that the national and regulatory funding is invested mainly 

on demonstration and deployment projects. It is important to mention that D&D activity area is larger 

than R&D area due to the fact that it develops a framework for analyzing smart grid metrics and 

benefits, which is necessary to help build the business case for cost-effective smart grid technologies. 

 
Figure 3.2 Investment distribution by stage of development  

                                                
19

 For a distribution of investment by source and stage of development see Figure A.8-Annex I 

 
Figure 3.1 Distribution of investment by source  

for all projects
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Figure 3.3 Distribution of total investment by source and year  

(each project may have more than one source)
20,21

 

From 2004 to 2013, Figure 3.3 shows that a lot of investments in smart-grid technologies have been 

placed, with over Õ700 million euros in 2011 and 2012. However, starting with 2012 a drop in 

investment across all categories is observed. One of the reason could be, beside the fact that the data 

may be incomplete, the financial crisis which affects energy-supply industries, individual firms, investors 

in smart grid technologies in different ways (e.g. according to how dependent they are on external 

finance, the sensitivity of demand and final prices to economic trends). 

 
Figure 3.4 Percentage distribution of total investment by source and year  

(each project may have more than one source) 

Considering an annual percentage distribution by funding type we can observe in Figure 3.4 a constant 

noteworthy presence of the private and EC funding. The national investment started to gain momentum 

later, in 2006. 
                                                
20

 For a different view (3D) of the distribution of total investment by source and year see Figure A.9-Annex I 
21

 For a normal and a percentage distribution of the funding by stage of development and starting year see Figures A.10, 
A.11, A.12 and A.13-Annex I. 
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3.3 INVESTMENTS CONSIDERING THE LIFETIME OF THE PROJECT 

Figure 3.5 shows the cumulative value of the total budget and of the different funding sources over the 

years. During the diagram development, it has been assumed, for the sake of simplicity, that the total 

budget of a project is distributed evenly over the duration of the project (division between the budget 

and the period, in years or months). The area under each curve of the graph represents the 

corresponding budget allocated by funding type for smart grid projects over the years, as it is clearly 

_`kd^o`_ di oc` adbpm`½n `s\hkg` ja oc` ojo\g ]p_b`o #^pmq` di ]g\^f$) Jpo ja oc` /04 kmje`^on di jpm 

inventory the first projects started in 2002 and the last ones will end in 2020. 

Based on this figure, all five curves increase with different slopes. In particular, a relative steady increase 

over the years can be observed in the cumulative total and in the funding source budgets. It is clear that 

the total active budget till the year of 2011 was about 20 million euros, whereas in the next 2 years the 

total active budget became more than two times higher (black curve), i.e. about 47 million euros, 

showing an increased interest on smart grids. 

From 2013-14 to 2018, all curves show an artificial diminution rate representing only the ongoing 

projects (till 2013-14) without considering the future smart grid projects. Based on this observation, two 

different trend lines were calculated (drawn with dashed lines): high increase (in green) and low increase 

(in red). Overall, it is expected that the total smart grid investment will increase. The most significant 

back-up to private investment comes from national and EC funding. A sharp increase in regulatory 

funding ̂ \i ]` ijod^`_ di -+,, ajggjrdib oc` g\pi^c ja JAB@H½n Gjr >\m]ji Api_ didod\odq` di oc` PF)  

 

Figure 3.5 Allocated funding over the lifespan of smart grid projects 
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3.4 FUNDING SOURCES COMBINATION 

80 % of the smart grid projects in our inventory are financed from more than one funding source. No 

project is financed from all four sources, but 10 % are financed from three categories.  

Figure 3.6 show in a circular representation the combination between the four types of funding. The 

circumference of the circle is the total budget minus the unclassified funding and their value. The 

circumference is divided in 4 unequal segments corresponding to the funding categories. The segments 

are connected with chords that illustrate the relationship between the funding sources. A thicker chord 

will show that the pair is cooperating strongly (funding in common the same projects). A side of the 

chord can be thicker than the other side. This shows the ratio between the budgets coming from each of 

the two funding sources. In most cases a project will not be funded with equal shares from different 

sources. Each of the four segments has a portion that does not send/receive any chord. These fragments 

show the budget of the projects funded only by that specific source. 

 
Figure 3.6 Combination of funding sources in the project budget (weighted by project budget) 

The Private funding, which represents the biggest part of the chart, provides the highest degree of  

co-financing combined with national funding, followed closely by the cooperation with EC funding and to 

a smaller extent with the regulatory funding. A small observation is that Regulatory and National funding 
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are not connected (one can say, as a reason for this, that the Regulatory funding is part of the National 

funding), while a quite small amount of budget is shared between the Regulatory and the EC categories. 

Regulatory funding is not sufficient to support projects in all areas of the smart grid. For instance, in 

countries where regulatory support has already been allocated to capital intensive transmission or 

distribution reinforcements or smart metering, it might be difficult to raise additional support for a wide 

range of smart grid projects. Since 2011, the level of regulatory funding has been catching up with 

g`q`gn ja i\odji\g \i_ @> api_dib ajggjrdib JAB@H½n Gjr >\m]on Fund initiative in the UK. 

3.5 GEOGRAPHICAL DISTRIBUTION 

For all the countries analysed the investment comes through European Commission programmes and 

from private sources, while for most of them there is also a national funding component (Figure 3.7). 

Only few countries have a regulator injecting fund in the smart grid sector.  

 
Figure 3.7 Distribution of budget per funding source and country

22
 

The main beneficiary of the EC funds is Italy which draws more than Õ100 million, representing 40 % of 

its total budget. For some other countries the percentage is even higher but the budgets are much lower 

(Slovakia, Romania, Bulgaria, Lithuania, Latvia, Poland, Cyprus). Without any surprise the largest share of 

the private funding source can be found in the countries with the largest budgets. This shows the 

business and market potential and the high investment return expected from implementing the smart 

grid technologies. The largest national schemes for financing smart grid projects are found in Germany, 

France and Spain, while the regulatory sources provide the highest amounts in United Kingdom and 

Denmark. United Kingdom and Germany receive more than a third of their budgets from regulatory and 
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 For a distribution of budget per funding source, country and stage of development see Figures A.14 and A.15-Annex I 
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respectively national funding, which can be seen as alternatives to each other - in some cases there may 

be a close link between the national funding and the regulatory funding (regulatory funding may come 

from a national programme). 

Generally we can see a strong inversely proportional relation between EC and private sources funding: 

countries with high percentages of budget from private sources have lower percentages of funding 

coming from EC sources and the other way around (e.g.23 Croatia 15 % private vs 85 % EC, Slovakia 16 

% vs 74 %, Czech Republic 76 % vs 22 %, Netherlands 68 % vs 20 %). 

In the western part of the continent the large budgets are associated with a higher variety of funding 

(Figure 3.8), with at least 40 % of it coming from private sources. From the older member states only 

Italy and Greece have lower percentages of private funding.  

 
Figure 3.8 Distribution of budget per funding source and country 

We can notice an almost complete absence of national and regulatory funding in the newer member 

states. The vast majority of projects present in these countries draws funding from EC and from private 

sources, in most cases the EC funding adding up to half or more their total budget. Adding to this the 

fact that their budgets are small and they take part mainly as partners and very rare as leaders, we can 

                                                
23

 The rest up to 100% comes from other sources. 
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say that these countries do not seem to have an individual and precise agenda for the smart grid 

research, demonstration and deployment. The exception from this regional pattern are Slovenia and the 

Czech Republic which have larger budgets, with Slovenia displaying high values for investment per capita 

(Figure 2.26) and per electricity consumption (Figure 2.27).  
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4.1 THE BIG PICTURE 

The 459 smart grid projects in the catalogue have an average of 9 and a maximum of 77 participating 

organisations. 160 projects have a number of participants larger than the average. These organisations 

have been classified as follows: 

Á Distribution System Operators (DSO) Ö DSOs have the traditional mission to operate, maintain 

and develop an efficient electricity distribution system. First of all, DSOs have the responsibility for the 

operation of the grid and therefore need to participate actively in any project directly affecting this. They 

\m` oc` ¼di^ph]`ion½ di oc` `gectricity sector and can build on established technologies, business models 

and regulation. They also have direct access to regulatory funding, particularly innovation-based funding 

such as the LCNF in the UK. In addition, in the current phase of smart grid implementation, the main 

focus of projects has been on the technical architecture of the smart grid. DSOs/utilities clearly have a 

leading role in these investments on the technical layer, which are a precondition for a market 

architecture where new players might find incentives to invest and join new projects. Iberdrola 

Distribución Eléctrica, Enel Distribuzione and Électricité Réseau Distribution France are some of the most 

active DSOs that participate in smart grid projects. 

Á Transmission System Operators (TSO) Ö In electrical power sector, a transmission system 

operator is an operator that transmits electrical power from generation plants over the electrical grid to 

regional or local electricity distribution operators. Due to the cost of establishing a transmission 

infrastructure, such as main power lines and associated connection points, a TSO is usually a monopoly, 

and as such is subjected to regulations. The responsibility of the TSOs is to manage and develop the 

transmission grid infrastructure, maintain balance in the electricity system and facilitate the market 

operation. In this category, there are electric transmission owners and operators such as TenneT TSO 

GmbH, RTE, Energinet.dk and Elektro-Slovenija. 

Á Universities, research centres and consultancies Ö All new technologies start from research. This 

is one of the most active categories in our database. Universities and research centres are leaders in 

most R&D projects but they also contribute in many Demo & Deployment projects. 

Á IT and Telecom companies Ö In this category we include software developers, system designers, 

system integrators and telecom companies. Together with the universities and research centres they are 

the main innovators. Since most smart grid applications rely heavily on IT, in the last years IT and 

Telecom companies have increasingly entered the smart grid sector and they are present in more and 

more projects. 
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Á Manufacturers/Engineering services/Contractors/Operators/Manager companies Ö This group 

contains all the organisations that aim at designing, manufacturing, testing, building, operating,  

maintaining or managing new technological applications, particularly hardware solutions or organisations 

that offer industrial services. These companies work in many other fields beside the smart grid or the 

energy area. 

Á Energy companies/Utility companies/Energy retailers/Electricity service providers Ö This 

category includes all the companies doing business only in the energy or utility sector that aren't 

exclusively DSOs or TSOs.  

Á Generation companies Ö Consists of enterprises with their main activity in electricity production. 

Not all power plant owners are included here since some of them may have other activities (e.g. small 

distribution system operators). 

Á Municipalities, public authorities and government Ö A considerable number of European 

municipalities, governmental agencies, regional authorities and many other public authorities types are 

actively involved in smart grid projects (mainly in Demo & Deployment projects).  

Á Associations Ö Many similar organisations form associations that represent their common 

interests.  

Á Other organisations Ö This set consists of other organisations with diverse activities that can't 

be placed in any of the aforementioned categories.  

 
Figure 4.1 Investment by organisation type

24
 

left Total budget; right Private budget 
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 For a distribution of investment by organisation type, funding source and stage of development see Figures A.16 and A.17 
in Annex I 
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Figure 4.1 illustrates the investment distribution by organisation type, also showing a close-up on the 

private budget distribution. We see that University/Research centres/Consultancies category invests the 

biggest budget (Õ950 million and Õ470 million, total and private budget), followed by the DSO (Õ710 

million and Õ320 million, total and in private budget). The Manufacturers/Engineering 

services/Contractors/Operators/Manager companies and the Energy companies/Utility companies/Energy 

retailers/Electricity service providers categories inject comparable investments (ca. Õ/0+ hdggdji and 

Õ230 million, in total and in private budget).  

Considering the number of smart grid projects at least one organisation form the University/Research 

centres/Consultancies category is present in over 60 % of the projects, followed by 

Manufacturers/Engineering services/Contractors/Operators/Manager companies with 40 %, Energy 

companies/Utility companies/Energy retailers/Electricity service providers and DSOs categories both close 

to 35 %. IT and Telecom companies participate in 25 % of the projects. 

4.2 MATURITY 

Figure 4.2 depicts the distribution of investment by stage of development and organisation type. The 

Universities/Research centres/Consultancies are involved in over 31 % of the projects and as expected 

they are the main players in the R&D scene. The DSOs are engaged in over 22 % of the projects 

(particularly in Demo & Demonstration projects), followed by Energy companies/Utility companies/Energy 

retailers/Electricity Service providers (over 15 %, mainly in Demo & Demonstration projects) and 

Manufacturers/Engineering services/Contractors/Operators/Manager companies (over 14 %). TSOs are 

involved in around 6 % of the projects. 

 
Figure 4.2 Distribution of investment by stage of development and organisation type 
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Figure 4.3 Distribution of total investment by organisation type and year

25
 

Considering the starting year Figures 4.3 and 4.4 illustrates the evolution of the total investment by 

organisation type. The University/Research centres/Consultancies, the Energy companies/Utility 

companies/Energy retailers/Electricity service providers and the Manufacturers/Engineering 

services/Contractors/Operators/Manager companies have been present with a large and annually 

increasing share of budget from the foundation of the smart grid sector. The DSOs started investing 

more since 2007 and the IT and Telecom companies in the years closer to the present. 

 
Figure 4.4 Percentage distribution of total investment by organisation type and year
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 For a distribution of private and total investment by organization, stage of development type and year see Figures A.18, 
A.20, A.22, A.24 and A.26 in Annex I 
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 For a percentage distribution of private and total investment by organization, stage of development type and year see 
Figures A.19, A.21, A.23, A.25 and A.27 in Annex I 
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4.3 ORGANISATIONS AND PARTICIPATIONS 

Figure 4.5 illustrates the participations and 

organisations distribution. Some organisations may 

participate in more than one project. Because of these 

duplicates, we had to coin for this report the term of 

"participation". The number of organisations is always 

lower than the number of participations, since some 

organisations are counted more than once. In total, ca. 

1670 entities (from 47 countries) participate in smart 

grid projects, amounting to ca. 2900 participations. Out 

of the 1670 organisations just 22 % participate in 

more than one project but this small percent account to 

55 % of the total participations. Based on the smart 

grid inventory, the most active company is located in 

Denmark with 45 project participations.  There is an 

average of 6 partners per project. 

 

 
Figure 4.6 Percentage distribution of the organisations involved in smart grid projects 
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Figure 4.5 Organisations and participations 
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Based on the collected data, the total investment in smart grid projects is ca. Õ3.15 billion for ca. 1670 

partners and 2900 participations. From the total budget, the largest percentage (74 %) is invested in 

D&D projects while 26 % in R&D. However, by stage of development and in term of project numbers, 45 

% of the smart grid projects are related to R&D activities whereas 55 % to Demo & Deployment 

activities. The last two columns of Figure 4.6 illustrate the investment and the project number by 

organization type. In both columns the University/Research centres/Consultancies category takes up the 

largest part. We can mention that the DSOs, IT and Telecom, Municipalities/Public Authorities/Government, 

Generators and Associations categories have lower percentages in terms of investments than in terms of 

number. On the contrary, the remaining categories invest more money but are involved in fewer projects. 

 
Figure 4.7 Number of new organisations entering smart grid projects by stage of development and starting year (and yearly 

percentage fluctuation) 

 
Figure 4.8 Number of active organisations in smart grid projects by stage of development and year (and yearly percentage 

fluctuation), considering the life of the project 
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number in both categories, particularly for the Demo & Deployment projects. In 2011 ca. 320 and in 

2012 ca. 500 organisations joined for the first time the smart grid sector. The data for 2013 may be 

incomplete. If the lifetime of the projects is considered (Figure 4.8) in the analysis we can see the same 

significant growth in both the R&D and Demo & Deployment category. Additionally we can mention that 

in the last years the lifetime of the projects is increasing and according to our database the average life 

of a smart grid project is 33 months. Both in 2012 and 2013 there were more than 1100 entities 

working in all the ongoing smart grid projects. 

 

Figure 4.9 Average private budget invested by organisation type and year 

Based on the aforementioned discussion, it is interesting to analyse the level of financial participation of 

the different organisation types in terms of annual average private budget. We are covering here both 

R&D and D&D projects, as this can offer an indication as to which entities are more active in the preview 

phase before smart grid applications are marketed. Figure 4.9 shows the annual average private27 

investment per participant for the 10 different organisation groups and the annual average of the total 

private budget per smart grid project. We are using the private budget instead of the total budget since 

this will give a clearer picture on the direct financial contribution for each organization category.  

Generally we can say that a good degree of diversity exists among companies participating in smart grid 

projects and that the level of diversity has remained steady over time, since most of the curves are 

slightly under the general average and relatively close to each other. Some other remarks are that the 

TSOs started investing more than the average budget since 2008, showing a significant lower interest in 

the previous years, and that the Energy companies/Utility companies/Energy retailers/Electricity service 
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providers and DSOs categories were constantly considerably above the average budget during the course 

of our study period. Between 2010 and 2012, the generation company category invested more than the 

general average. 

4.4 THE RELATIONSHIPS BETWEEN ORGANISATIONS GROUPS 

Figures 4.10 and 4.11 show in a circular representation the weighted relationships among the 10 

organisation groups. The perimeter of the circle is the total smart grid investment. The perimeter is 

divided in 10 unequal segments analogous to the organisation categories and their budget. The 

segments are connected with chords that illustrate the relationships between the diverse entities. A 

thicker chord will illustrate that the pair is collaborating strongly (working together in the same projects).  

 
Figure 4.10 Collaboration links between different types of organisation (weighted by total project budget) 

As anticipated, in a project with multiple partners, one category may include more participants than 

other categories. For instance one project can include three DSOs and one TSO, each of them coming 

with a similar budget. The DSOs will invest more in this partnership; hence the difference in thickness 

between the two ends of a chord in the chart (in most of the cases an entity group invests more than 

the second). Each of the 10 segments has a portion that does not send/receive any chord. These portions 
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show the budget and the internal partnerships of the projects funded only by that specific organization 

category. 

 
Figure 4.11 Collaboration links between different types of organisation (weighted by private project budget) 

Figure 4.10 illustrates the partnerships weighted with the total smart grid budget while Figure 4.11 

weights with the private smart grid budget. From both perspectives, the DSOs and the 

University/Research centres/Consultancies are the most active players, significantly collaborating among 

oc`hn`gq`n \i_ \^odib \n º^jjk`m\odji cp]n» ajm the other players.  

We can mention that the DSOs and the Energy companies/Utility companies/Energy retailers/Electricity 

service providers have a preferential link between them, since they may have common interests 

(additionally there is a fine line between these two categories, since some energy companies can act as 

small DSOs). Also both of these categories and the TSOs generally tend to work alone in their projects or 

lead the projects where they work with other organisations. 

The biggest collaborators are the Manufacturers/Engineering services/Contractors/Operators/Manager 

companies, IT and Telecom companies and the Municipalities, public authorities and government 

categories. Generally these organisations will be only found only in projects with multiple partners. 
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4.5 GEOGRAPHICAL DISTRIBUTION 

The area running from Paris northward over Belgium and stretching over the south of Netherlands and 

west of Germany shows the highest density of organizations involved in smart grid projects (Figure 

4.12). Other highly active areas can be found in eastern Denmark, the region of London, the central part 

and the north of Spain, northern Italy and the Rome region and eastern Austria. These organizations are 

usually involved in more than one project. The same pattern is visible when considering the stage of 

development with a larger focus in R&D projects on Copenhagen and Vienna, ]`nd_` oc` ¼^jm`½ \m`\ ja 

Paris ̧ northern Belgium  ̧southern Netherlands  ̧western Germany, while for Demo & Deployment the 

density increases in northern Italy, London and a large part of Germany. There is no country or major 

area which is completely devoid of organizations.  

   
Figure 4.12 Geographical distribution of the organisations involved in smart grid projects:  

left: all projects; centre: R&D projects: right: Demonstration & Deployment projects 

   
Figure 4.13 Geographical distribution of the organisations involved in smart grid projects (corrected by total budget):  

left: all projects; centre: R&D projects: right: Demonstration & Deployment projects 

The distribution weighted with the total budget follows closely the same pattern for the high 

concentration areas (Figure 4.13). For R&D projects, Copenhagen invests a higher budget per 

organisation and for the Demo & Deployment projects, Rome and London. The countries in the eastern 

side of Europe show a far lower density in the distribution.  

Analyzing the maps we can notice that the eastern part of Europe seems to be better covered for the 

normal distribution that for the budget weighted distribution. This shows some interest and potential for 

smart grid projects in this side of the continent but which for the moment manages to attract only rather 

small amounts of investments. 
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The distribution and density of implementation sites (Figure 4.14), although showing the highest values 

in western Europe, has a slightly different focus points. The number of implementation sites shows the 

highest density over a large area stretching from northern Italy, running over Germany Austria, Belgium 

and ending northward as Netherlands. Other high density areas can be found in Denmark, UK and two 

regions in northern Spain. The budget corrected distribution associated with the smart grid 

implementation sites offers partly the same view but with a new high density area in south-eastern 

France. As in the case of organizations, while the number of implementation sites show weak densities in 

east European countries, their associated budget still remain very small. 

 
Figure 4.14 Geographical distribution of smart grid implementation sites 

left: number; right: corrected with the total budget  

 
Figure 4.15 Number of organisations per country 

The highest number of organizations involved in smart grid projects are located in Germany (more than 

200), followed by the countries managing the largest smart grid budgets: France, Spain, Italy and United 
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Kingdom, all with more than 100 organizations involved (Figure 4.15). The countries with the highest 

number of organizations have also the largest diversity of categories, covering the whole spectrum. At 

the other end, in the countries with the lowest number of organizations there are only 2-5 groups. 

By far the largest group is represented by University/Research centres/Consultancies which form at least 

20 % of the total number per country. The Manufacturers/Engineering services/Contractors/ 

Operators/Manager companies group is very well represented in western Europe where together with the 

University/Research centres/Consultancies form more than 50 % of the total number of organizations. 

Their number and fraction are smaller in the countries in eastern Europe. Municipalities and other public 

authorities form around 8-10 % from the total number. This percentage is lower in north European 

countries and higher in the east of Europe. 

 
Figure 4.16 Distribution of total budget per organisation type and country

28
 

The budget distribution based on organisation type and country shows the same pattern as in the case 

of the number of organizations with a slightly different participation (Figure 4.16). In the countries with 

smaller investment the share of University/Research centres/Consultancies is in general larger than 40 %, 

while in those with large budgets it generally stays around one third. The University/Research 

centres/Consultancies in Finland, Netherlands, Belgium and Norway manage to attract and spend more 

than 50 % of the total budget. Over 80 % of the budget in the category mentioned before goes to nine 

countries, each aggregating for this entity group hjm` oc\i Õ0+ hdllion: Germany, France, United 

Kingdom, Spain, Italy, Netherlands, Belgium, Denmark and Finland. The DSOs in United Kingdom and Italy 
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 For a distribution of the total budget per organisation type, stage of development  and country see Figures A.28 and A.29 in 
Annex I 

0

50

100

150

200

250

300

350

400

450

500

FRUKDEESIT DKNLBESEAT FI PTGRCZSI NOCHIE PLHUSKLTROLVHRBGLUCYEEMT

B
u

d
g

e
t,
 m

ill
io

n
 
Õ 

Generation company

Association

Other

Municipalities/Public Authority/Government

IT company and Telecom

Transmission system operator

Manufacturer/Engineering services/Contractors/Operators/Manager company

Energy company/Utility company/Energy retailer/Electricity Service provider

Distribution system operator

University/Research centre/Consultancy



62 

have the largest investments in Europe, representing almost 50 % of their country total while in Czech 

Republic it surpasses 70 %. Energy companies/Utility companies/Energy retailers/Electricity service 

providers h\i\b` oc` g\mb`no ]p_b`o di B`mh\it #hjm` oc\i Õ,++ million) where it sums to a third of 

its combined total. The Manufacturers/Engineering services/Contractors/ Operators/Manager companies in 

France invest the largest budget of all the countries both as value and percentage from total. It counts 

for more than the double of that of Germany, ranking the second and it represents one third of the total 

budget of its type. The TSOs are more involved in smart grid projects in Denmark and Slovenia where 

they manage more than 20 % of the budget. The IT and telecom companies in France attract more than 

Õ0+ million that represent one third of the budget in this category. 

 
Figure 4.17 Distribution of total budget per organisation type and country

29
 

Examining the map (Figure 4.17) we can notice the larger shares of DSOs and Energy companies/Utility 

companies/Energy retailers/Electricity service providers in western Europe, with few exceptions and an 

almost lack of them in eastern and northern Europe, with some exceptions too. One can also draw a 

diagonal running form Belgium across Netherlands, Denmark ending in Finland to connect the countries 

where the share of universities and research entities in the total budget is high. While France seems to 
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 For an average budget per participant, stage of development and country see Figure A.30- Annex I 
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]` oc` ¼rjmfncjk½ ja oc` nh\mo bmd_n ^jind_`mdib oc` g\mb` nc\m`n ja oc` ]p_b`o ]joc \o i\odji\g \i_ 

European level of the Manufacturers/Engineering services/Contractors/ Operators/Manager companies, IT 

and telecom companies involved, in United Kingdom, Germany and Italy it is the DSOs and Energy 

companies/Utility companies/Energy retailers/Electricity service providers investing most of the budget. In 

Spain and Sweden the budget is more or less evenly distributed among the different types of companies.  

The largest private budgets come from the countries with the largest total budgets (Figure 4.18). The 

share of private is the highest in the Czech Republic, where most of it is managed by DSOs. Countries in 

the eastern Europe have roughly one third of their budget coming form private sources, while those in 

western part of the continent in most cases make their budget at least 50 % from these sources. Again 

France has the largest investment coming from the Manufacturers/Engineering services/Contractors/ 

Operators/Manager companies. Generally there is not an equal distribution between the organisation 

categories in the countries with the largest private budgets. Netherlands, Denmark, Belgium and Finland 

have their largest share of private investment coming from the University/Research centres/Consultancies.  

In UK and the Czech Republic the DSOs are the main funders. 

 
Figure 4.18 Distribution of private budget per organisation type and country 
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5.1 THE BIG PICTURE 

7 main smart grid applications and an additional category including all other uncommon applications will 

be used in our study.   These smart grid applications are: 

Á Smart network management Ö In this category, we consider implementations focusing on 

increasing the operational flexibility of the electricity grid, like substation automation, grid monitoring 

and control, etc. Typically, the goal is to improve the observability and controllability of the networks. 

¶ Observability (tools to observe the behaviour of the network) - Project results confirm 

that the tools developed or used to observe the network are mature and reliable. Some 

areas of improvement are related to standardisation and interoperability, particularly on 

the communication infrastructure. At transmission level, emphasis is also placed on the 

development of tools for the coordinated operation of pan-European networks. In this 

area, some of the key themes addressed in the projects are: 

¶ implementation of smart meters to collect and store, on demand and in real 

time, specific high quality and accurate data for each consumer and group of 

consumers; 

¶ improving distribution grid monitoring to cope with volatile states in the grid; 

¶ real-time asset monitoring; 

¶ fault identification and localisation. 

¶ Controllability (tools to control the behaviour of the network) - Some of the control 

technologies are already highly developed and efficient. Areas for improvement include 

cyber security and scalability of applications from small scale to large scale projects. In 

this area, some of the key themes addressed in the projects are: 

¶ implementation of new capabilities for frequency control, reactive control, 

power flow control; 

¶ controllable distribution sub-stations, controllable inverters and charging; 

development and testing of Distributed Generation and Load Intelligent 

Controllers; smart protection selectivity (smart relays); 

¶ smart auto-reconfigurable networks, easily stabilisable on line tap changer; 

¶ dynamic line rating; 

¶ deploying a range of leading-edge transformers across a number of LV and MV 

circuits, together with use of Capacitors, VAR control devices, and electronic 
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boosters which when optimised together will lead to reduced losses from the 

power system. 

Á Integration of large scale RES Ö Most projects in this category are concerned with the 

integration of RES mainly at transmission level. Key areas of focus are: 

¶ Tools for planning, control and operation of renewables in order to facilitate their 

market integration; 

¶ Integration of demand side management and ancillary services by DSOs to support TSO 

operation; 

¶ Tools to forecast RES production; 

¶ Off-shore networks for wind power integration. 

Á Integration of DERs Ö In this category, we include projects focusing on new control schemes and 

new hardware/software solutions for integrating DERs while assuring system reliability and security. 

Project results show that technical solutions for the integration of DERs are becoming quite consolidated. 

It should be noted that our catalogue includes only projects focusing on the integration of storage in the 

grid, not those focusing on the development of storage technology.  The projects focus on technical 

solutions, such as: 

¶ Active grid support through DERs: implementation of voltage control/reactive power 

control of DERs for the provision of ancillary services; 

¶ DER production forecast and active/reactive power measurement for network 

observability; 

¶ Innovative DER protection settings for anti-islanding operation; 

¶ Use of storage together with distributed generation for voltage control, power flow 

modulation, balancing, etc.; 

¶ Centralised vs decentralised (e.g. agent-based) control architectures; 

¶ Aggregation of controllable DERs into technical VPP and into micro-grid configurations. 

Á Aggregation (virtual power plant, demand response) Ö In this category, projects focus on the 

implementation of aggregation mechanisms like virtual power plants30 and demand response31  to 

aggregate the supply and demand flexibilities of decentralised resources taking account of grid 

constraints and market signals. 

                                                
30

 A virtual power plant is a link-up of small, distributed power stations, like wind farms, CHP units, photovoltaic systems, 
small hydropower plants and biogas units, but also of loads that can be switched off, in order to form an integrated network. 
The plants are controlled from one central control room.  
31

 Demand response is a mechanism to adapt electricity demand to grid conditions or in response to market prices. 
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Á Smart customers and smart home Ö In this group, we have included projects that test smart 

appliances and home automation together with new tariff schemes. Such projects typically require the 

active participation of consumers or aim at analysing consumer behaviour and fostering consumer 

involvement. 

Á Electric vehicles and Vehicle2Grid applications Ö Projects in this category focus on the smart 

integration of electric vehicles (EVs) and Plug-in Hybrid Vehicles (PHEV) in the electricity network. 

Á Smart metering Ö In this category we included only the projects investing in smart metering 

installations which are part of a wider smart grid project with one or more additional application. 

Á Other Ö All other uncommon smart grid applications were included in this set (e.g. 

manufacturing a new device). 

Figure 5.1 shows the budget share by smart grid application, also showing a detail on the private budget 

distribution. Considering both the total and the private smart grid budget, the projects focusing on Smart 

Network Management and on the Smart Customer and Smart Home categories have the biggest shares, 

while most of the other application groups are not that far away. The Smart Network Management 

kmje`^on \bbm`b\o`n oj ^\) Õ30+ hdggdji #-1 %) from the total budget. 

 
Figure 5.1 Investment per smart grid application 

(each project may have more than one application): left Total budget; right Private budget
32

 

The Smart Metering group has the lowest budget since all the exclusively smart metering projects, 

including national or regional roll-outs, were excluded. For additional Smart Metering numbers and 

figures that complete the charts in this section, see Chapter 8. 

                                                
32

 For a distribution of the private budget by application and stage of development see Figure A.31-Annex I 
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5.2 MATURITY 

Both in the R&D and the Demo & Deployment projects (Figure 5.2), the Smart Network Management 

group is the most interesting for the investors. After this the R&D sector invests in Integration of DER, EV 

and Aggregation categories. The Smart Customer and Smart Home category seems to be mature enough 

to exit the R&D phase and move predominantly in demonstrator projects. 

 

Figure 5.2 Total investment per smart grid application and stage of development 
(each project may have more than one application): left R&D; right D&D; 

Grouping the number of smart grid projects by application (each project may have more than one 

application) and starting year (Figure 5.3) we observe a consistent increase in projects focusing on Smart 

Network Management, EVs and  Smart Customer and Smart Home. 

 
Figure 5.3 Distribution by project applications and year (each project may have more than one application)

33
 

                                                
33

 For a distribution of project applications by year and stage of development see Figures A.32 and A.33 in Annex I 
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Generally both in terms of number and investment there is a good distribution among the application 

types. Regarding the budget (Figure 5.4) the distribution is not that uniform in most years. We can 

comment on the increase in budget of the Electric vehicles and Vehicle2Grid and Smart Customer and 

Smart Home applications in the recent years (2011-12). As expected, in the incipient years not all 

applications were mature enough to attract funding.  The data for 2013 may be incomplete.  

 
Figure 5.4 Distribution of total investment by application and year  

(each project may have more than one application)
34

 

Complementing the previous charts with one in terms of percentage (Figure 5.5) we can observe the 

emergence of newer applications (Smart Customer and Smart Home, EVs) and an increase in their budget 

with the years. Since 2008 all application studied here were present each year. The Smart Network 

Management category seems to have an annual increase in investment, since most of the other 

applications depend on it to grow themselves. 

 
Figure 5.5 Percentage distribution of total investment by application and year  

(each project may have more than one application)
35

 

                                                
34

 For a different view (3D) of the distribution of total investment by application and year see Figure A.38-Annex I  
35

 For a percentage distribution of total investment by application, stage of development type and year see Figures A.36 and 
A.37 in Annex I 
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Figure 5.6 Average total smart grid budget invested by project application and year 

As in the previous chapter, it is interesting to study the level of investment in the diverse application 

types in terms of yearly average total budget. We are including here both R&D and Demo & Deployment 

projects, as this can offer a suggestion as to which applications are more active or inactive in the 

preview phase before smart grid applications are marketed. Figure 5.6 illustrates the annual average 

investment per application type for the 7+1 groups and the annual average of the total budget per 

smart grid project. With one exception, starting with 2008 we can state that a good degree of 

application diversity exists in smart grid projects and that the level of diversity has remained steady over 

time, since most of the curves are slightly under the general average and relatively close to each other.  

Before 2008 not all categories received investments and there was a large disparity among the budgets 

of the receiving ones.  

5.3 APPLICATIONS AND ORGANISATIONS AND ABOUT-FACE 

All smart grid projects started with an organisation or more having an idea or a common interest 

(corresponding to an application category). The budget of any project should be secured by the 

organisation(s) from one or more sources of funding. In this subchapter we are trying to create a link 

between the organisations and the applications through the budget (total or private).  

Figure 5.7 depicts what is the budget each type of organisation invests in each smart grid applications. 

All categories invest a large share of budget in Smart Network Management and Smart Customer and 

Smart Home. The DSOs are mainly interested in three applications: the two mentioned before and in the 

Integration of DER.  All other organisations spend similar amounts of money for most applications. 
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Figure 5.7 Distribution of total budget per organisation type and application

36,37 

Figure 5.8 depicts what is the average private budget each type of organisation invests in each smart 

grid applications. We are using the private budget instead of the total budget since this will give a 

clearer picture on the direct financial contribution per application for each organization category. 

 

Figure 5.8 Distribution of average private budget per organisation type and application
38

 

                                                
36

 For a distribution of total budget per organisation type, application and stage of development see Figures A.39 and A.40 in 
Annex I 
37

 For a distribution of private budget per organisation type, application and stage of development see Figures A.41, A42 and 
A.43 in Annex I 
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We shouldn't focus on the total averages per entity type or on the order of the columns since both of 

these project a false picture (e.g. few projects with a large investment) but on the averages per 

application type.  

 
Figure 5.9 Distribution of total budget per application and organisation type

39,40
 

From the other perspective, Figure 5.9 illustrates the total budget by smart grid application divided per 

organisation type. In the first place the University/Research centres/Consultancies together followed by 

the DSOs and Energy companies/Utility companies/Energy retailers/Electricity service providers are present 

with large shares of budget for each application type. 

5.4 GEOGRAPHICAL DISTRIBUTION 

For most of the countries in Europe the largest part of the budget goes to three main application types: 

Smart Network Management, Smart Customer and Smart Home and Electric vehicles and Vehicle2Grid, 

which form together more than 50 % of the budget share (Figure 5.10). According to the local 

competence and national priorities, the share of certain applications might be predominant at the 

country level. The largest share in smart network management can be found in two countries in central-

eastern part of Europe: the Czech Republic and Hungary where the main organizations involved are the 

DSOs and financial sources are in largest part private. Half of the budget allocated to Smart Customer 

and Smart Home applications is invested by France and United Kingdom. The top ranking countries in 

                                                                                                                                                  
38

 For a distribution of average private budget per organisation type, application and stage of development see Figures A.44 
and A.45 in Annex I 
39

 For a distribution of total budget per application, organisation type  and stage of development see Figures A.46 and A.47 in 
Annex I 
40

 For a distribution of private budget per application, organisation type  and stage of development see Figures A.48, A.49 and 
A.50 in Annex I 
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