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In 2004 UNDP published a report entitled Stuck in the Past - Energy, Environment and 
Poverty in Serbia and Montenegro. The study demonstrated how Serbia and Montene-
gro were still ‘stuck in the past’ in terms of their ability to manage energy needs in a way 
that will serve their developmental needs. Their economies were based on low-energy 
efficiency, high-energy intensity, high external, namely environmental and health-re-
lated, costs of energy generation and were out of tune with the time, generating poverty 
and hindering economic development. These findings were and still are very applicable 
to the entire South East European region. Now, more than a decade later, there are still 
no public policies in sight which would address these issues in the long run.      

In the meantime, countries in the region became parties to the Energy Community, 
parties to the Paris Agreement and also became EU potential candidate or candidate 
countries. All of this implies a significant formal dedication to climate change mitiga-
tion, reforming of energy systems, and decarbonising economies, in line with ambi-
tious EU targets. Formal political commitment, however, does not translate into tan-
gible action and Nationally Determined Contributions to the UNFCCC testify to that. 
States seem to still think of themselves as ‘developing’ countries, whereas they should 
be thinking of themselves as future EU members. 

Discussions on ‘GDP fairness’ as a mitigation criterion do not seem to take into account 
the huge carbon and overall energy intensity of economies in the region: to produce 
one unit of GDP in the Western Balkans, takes several times more energy and CO2 than 
for an average EU country. In fact, the carbon and energy intensity of Serbia or Bosnia 
and Herzegovina are similar to that of China! GDP growth rates, however, are not to 
be compared. This has to change. Furthermore, according to the Health and Environ-
ment Alliance (HEAL) in all of Europe, the South East European region has the highest 
health-related costs per capita due to air pollution from coal-fired power plants. This 
also has to change. 

Energy is a major business everywhere and corporate interests have been widely dis-
cussed especially related to the fossil fuels. However, in the post-socialist region of 
South East Europe, the energy business is mostly state run so the usual simplified di-
chotomy of private capital interest vs. public good seemingly does not stand. Fossil fu-
els-based energy is produced, distributed and charged almost entirely by public enter-
prises and should serve the public interest. However, this is not the case. By openly or 
indirectly supporting fossil fuels, public authorities and publicly owned companies re-
produce the economic status quo. If we take into account the state of democracy in the 
region, whose political systems are commonly described as ‘kidnapped’ or  ‘captured’ 
states, ‘abducted’ by political (party) elites and their private interests, then the ‘public’ 
in public enterprises and their privatisation, public interest, public institutions, public 
funding and resources or public consultations ought to be rethought. 

Introduction: Still Stuck in the Past 

Energy and Climate Change  
in South East Europe 
By Damjan Rehm Bogunović

Damjan Rehm Bogunović is climate 
change programme coordinator 
at the Heinrich Böll Foundation - 
Serbia, Montenegro, Kosovo 
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This issue of Perspectives is dedicated to climate change mitigation in the Western Bal-
kans, because of both the global need to limit global warming but also because mitigat-
ing climate change, as the articles show, goes hand in hand with development both in 
terms of economic growth and in terms of health, wellbeing and societal development. 
With this context in mind, the articles before you shed light upon some of the common-
ly overlooked aspects of it but also point to solutions which are good starting points for 
any future changes in how we think of energy, development, and public good more 
broadly.   

1 With the exception of Kosovo which is not a member state of the United Nations. 
2 Data according to International Energy Agency (IEA). 

Photo: courtesy of the Forum for Ethnic Relations.
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When the European Commission launched 
the EU Energy Union Strategy1 in 2015, it set 
out a vision for reshaping the European 
Union’s energy system and a move away 
from a fossil fuel-based economy. The Ener-
gy Union Roadmap foresaw that significant 
attention would be paid to Southeast Eu-
rope and to further strengthening the exter-
nal dimension of EU energy policy. What 
has the Energy Union brought to the EU and 
Southeast Europe three years later?

First things first: Inception of 
the Energy Union idea 
When the most recent crisis over gas 
emerged between Russia and Ukraine in 
early 2014, the EU took up its usual role as 
mediator between its neighbours. In this 
case, however, the stakes for Europe were 
higher, as the EU depends on Russian gas 
that is transported through Ukraine for 
about a third2 of its gas imports. Accord-
ingly, European leaders decided to take 
this opportunity to push for long anticipat-
ed and much needed deep reform of EU-
wide energy policy. 
The process began with a proposal by the 
former Prime Minister of Poland and current 
European Council President Donald Tusk. 
He launched the idea of an energy union in 
April 2014, calling for Europe to improve its 
energy security, primarily by negotiating 
joint gas agreements with Russia and in-
creasing the use of domestic energy sources. 
Despite the initial resistance of some in the 
EU policy arena to these ideas, the Energy 
Union emerged a few months later, when 
the President of the European Commission, 
Jean-Claude Juncker, declared it a strategic 
priority for his mandate.
In the following months, Brussels was 
gripped by suspense: Anyone with an 

interest in energy wondered what the Energy 
Union would entail. Certainty was scarce, 
and speculation widespread. Finally, the En-
ergy Union strategy and its accompanying 
action plan were launched in February 2015. 

Actions speak louder than 
words
The Energy Union Strategy set out an am-
bitious vision for Europe: It declared the 
EU’s determination to decarbonize by 
2050 and enable the transition to a low car-
bon economy by ending support to fossil 
fuels, including coal. This vision, for a 
Union whose most influential members 
still heavily rely on coal (such as Poland, 
Germany and the United Kingdom), 
seemed a bold plan. 
A closer look at the Strategy and the 
planned actions showed a strong gas agen-
da in the short term. The Southern gas cor-
ridor3 appeared to be the flagship project of 
the European Commission at the time, to-
gether with higher utilization of liquid nat-
ural gas (LNG) and expanded cooperation 
with other potential gas suppliers. Further-
more, the capacity markets4 that are cur-
rently under discussion, could extend the 
lifespan of European coal facilities beyond 
the period that was initially planned, and 
benefit along the way. By pursuing such 
measures, the EU risks locking itself into 
carbon intensive infrastructure that will 
push the achievement of the 2050 decar-
bonisation goal beyond the its reach. 

Paris Agreement 
turning the tide
In early 2015, the Energy Union seemed to 
be a nice vision that lacked action to 

Energy Union & Paris Agreement: last nail 
in the coffin of coal in South east Europe?
By Dragana Mileusnić, Igor Kalaba 

This text was written by Dragana 
Mileusnic and Igor Kalaba during 
a transition period in which Igor is 
taking over from Dragana as Energy 
policy coordinator for Southeast 
Europe at Climate Action Network 
Europe. Dragana remains active in 
her work on energy in SEE as the 
SEE Programe Manager at The 
Nature Conservancy.
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underpin it. However, the Paris Agree-
ment, agreed in December 2015, set out a 
more ambitious policy framework for the 
European Commission to deliver on. The 
EC was tasked with proposing legislation 
that would enable the implementation of 
the Paris Agreement and the Energy Union 
vision. This was achieved through the 
Clean Energy for All Europeans (CE4All) 
policy package, tabled in November 2016. 
The CE4All policy package defined the 
ways in which the 2030 Climate & Energy 
Framework will be implemented, redefin-
ing the rules of the electricity market so as 
to enable higher uptake of renewables, re-
casting the Renewable Energy Directive 
and revising the Energy Efficiency Direc-
tive. A particular novelty was the proposal 
for Energy Union Governance, requiring 
Member States to develop integrated Na-
tional Energy and Climate Plans. These 
plans must address all five dimensions of 
the Energy Union and describe each coun-
try’s contribution towards joint EU climate 
and energy goals.
At the time of writing this article, the 
CE4All package is subject to trilogue nego-
tiations between the European Parliament, 
European Commission and the European 
Council. Despite numerous deficiencies, 
the process is nonetheless driving the EU a 
step closer to decarbonisation. 

Climate action spilling over 
into Southeast Europe
Following the adoption of CE4All in the 
EU, the next step in Southeast Europe is 
clear: CE4All should be fully transposed 
and implemented via the Energy Commu-
nity Treaty. Following the adoption of the 
Paris Agreement, an inter-Ministerial Cli-
mate Action Group5 was established in 
June 2016. The group meets several times 
per year to discuss pathways towards de-
carbonisation in the region. The Action 
Group includes a small number of civil so-
ciety representatives, which is a precedent, 
even in the EU.
This January (2018), Energy Community 
Treaty countries adopted a Recommenda-
tion to prepare for the development of in-
tegrated National Energy and Climate 
Plans6, following the provisions of the En-
ergy Union Governance Regulation. 
Energy Community Treaty countries are 
also discussing 2030 targets for greenhouse 
gases emissions reduction, renewable en-
ergy and energy efficiency. The process 

might link up to the Talanoa dialogue, un-
der the Paris Agreement. This would be an 
excellent step forward in terms of regional 
cooperation and trust building, which is an 
essential ingredient for an energy system 
fully powered by renewables. However, for 
that to happen, 2030 targets must be ambi-
tious enough to lead to an actual reduction 
in emissions, unlike current nationally de-
termined contributions. For this to hap-
pen, methodology issues need to be re-
solved in a way that would prevent 
loopholes that could be used to justify low 
ambition.

Energy Community Treaty 
still needs teeth
The Energy Union initiative has already 
strengthened the Energy Community Trea-
ty7. The countries of Southeast Europe have 
been party to the Energy Community Trea-
ty since 2006. The Treaty brings EU energy 
legislation to the Western Balkans, Moldo-
va, Georgia and Ukraine. It should ulti-
mately lead to an integrated energy market 
between the EU and the Energy Communi-
ty countries. 
However, the current framework has failed 
to fully deliver on its potential, due to weak 
enforcement mechanisms. To address this 
shortcoming, a reform process was 
launched in late 2013. The proposed op-
tions for improving enforcement include 
establishing a Court of Justice or a Regional 
Investment Court, which would bring 
much needed independence to the Energy 
Community. A number of other potential 
sanctions have also been under consider-
ation, such as the possibility of condition-
ing the disbursement of EU development 
assistance on compliance with the Energy 
Community obligations. The reforms 
should ensure the effective implementa-
tion of the EU’s energy, environment and 
competition acquis and energy market re-
forms by incentivising investment in clean 
energy, as is the case in the EU. The reform 
of the Energy Community Treaty has not 
yet been concluded and awaits decisive 
action by the European Commission.

Reality check for coal industry 
in Europe
Although there has been a belief that coal 
is undergoing a renaissance in Europe, 
data8 shows otherwise. The overall trend 
demonstrates that the use of coal in Europe 
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is declining, while both European institu-
tions as well as Member States are begin-
ning to address the problem structurally. 
European countries are increasingly com-
mitting to phasing out coal. Together with 
their partners from Canada and across the 
globe, some European countries have 
joined forces through the Power Past Coal 
coalition.
With the economic case for coal diminish-
ing, the private sector is now leading the 
way. E.On, the largest German utility com-
pany, has decided to move out of the fossil 
fuel business and focus its main operations 
on renewable energy. Markets in Europe 
have made this change inevitable, as ma-
jor utilities that are still investing in coal 
have begun to make serious losses9. In ad-
dition, the divestment10 movement has 
caused many organisations and universi-
ties to stop investing their money in dirty 
energy. 

Prospects for a coal phase out 
in Southeast Europe
As the Energy Community Treaty reforms, 
new coal plants are becoming increasingly 
expensive to build in Southeast Europe, too. 
There are also indications that a regional 
Emissions Trading Scheme might be creat-
ed. Even if it is not, the region will still have 
to pay once it joins the EU, where the price 
of carbon is again on the rise, with the goal 
of a minimum of EUR 30/tonne CO

2
. Com-

plying with these requirements means 
higher costs for coal power plant construc-
tion and is pushing investors towards re-
newable energy. It also results in numerous 
benefits for citizens. Data shows that every 
euro invested in reaching EU environmen-
tal standards brings €17 in environmental 
and health benefits. 
Regardless of the Energy Community 
Treaty, all the countries of the region that 
aspire to become fully-fledged EU mem-
bers must align with EU standards, so ad-
dressing environmental issues is inevita-
ble over the time. Local resistance to coal 
is growing stronger in the Balkans as well, 
as a referendum11 on the construction of 
new coal project, Plomin C, in Croatia has 
showed. 94% of respondents said no to the 
project. A harsh lesson on new coal also 
came from Slovenia, where the coal plant 
Sostanj 612 came to represent an iconic ex-
ample of poorly planned investment, with 
costs doubling over time. An analysis by 

campaigners in Bosnia and Herzegovina 
has shown that the TPP Gacko II13 coal 
plant, if built, will meet the same fate as 
Sostanj 6. Scores of other analyses by local 
and international organisations have re-
peatedly shown the full extent of the nega-
tive environmental, health and economic 
impact that new coal plants will have on 
the people of the European continent, not 
only in the region itself.
Taking into account the overall trends and 
the vast potential for energy efficiency and 
renewables in Europe and in the region, in 
the long term we should expect to see a 
100% renewables-based society. In order 
to realise this change, gas is likely to play a 
very limited role for an intermediate peri-
od, in order to enable an easier transition 
to the low-carbon economy. All plans for 
new coal thermal power plants must be 
dropped and the most polluting coal 
plants decommissioned as a matter of ur-
gency, while others need to be phased out 
over the next few decades.  The evidence 
shows that Europe is on this path. South-
east Europe is heavily influenced by devel-
opments in the EU and will undisputedly 
follow its lead: Therefore, it is now clear 
that coal does not have a bright future in 
the Balkans.     

1  http://ec.europa.eu/priorities/energy-union/docs/ener-
gyunion_en.pdf

2  http://ec.europa.eu/eurostat/statistics-explained/index.
php/File:Main_origin_of_primary_energy_imports,_EU-
28,_2002%E2%80%9312_(%25_of_extra_EU-28_im-
ports)_YB14.png

3  http://www.tap-ag.com/the-pipeline/the-big-picture/south-
ern-gas-corridor

4  Capacity market is a scheme to reward power generators 
for their potential to produce (installed capacity) electric-
ity, in addition to the electricity they actually produce and 
sell (http://energytransition.de/2015/01/how-to-re-
form-eu-power-markets-capacity-market/)

5  https://www.energy-community.org/news/Energy-Commu-
nity-News/2017/09/05.html 

6  https://www.energy-community.org/news/Energy-Commu-
nity-News/2018/01/10.html 

7  https://www.energy-community.org/portal/page/portal/
ENC_HOME

8  http://awsassets.panda.org/downloads/dirty_30_report_fi-
nale.pdf

9  http://www.windpowermonthly.com/article/1330526/
portfolio-shake-up-europes-energy-majors; http://www.
wsj.com/articles/SB1000142405270230481500457941
8311683581796.

10  http://www.theguardian.com/environment/2014/oct/08/
fossil-fuel-divestment-a-brief-history

11  http://www.vecernji.hr/hrvatska/istra-na-labinstini-dan-
as-referendum-o-termoelektrani-plomin-c-997614

12  http://www.focus.si/files/programi/energija/2014/myth-
buster.pdf

13  https://bankwatch.org/blog/planned-gacko-ii-lignite-plant-
in-bosnia-herzegovina-likely-to-make-losses-shows- 
new-analysis
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Energy poverty in Serbia: 
the vicious circle and the way out 
By Aleksandar Macura

Aleksandar Macura served as 
UNDP portfolio manager for energy 
and environment with the UNDP 
Country Office in Serbia and as a 
consultant to policy making and 
business development in the field 
of renewable energies, energy 
efficiency and energy poverty.

Serbian households spend, on average, 12% of their disposable income on energy. Ac-
cording to a conservative but widely accepted definition, this means they fall into the 
category of the energy poor. These households are faced with some tough decisions: 
sufficient warmth and good quality indoor environment are too frequently traded for 
some monetary savings. Less food, less education, less clothes, less travel are bought as 
a result of energy consumption costs, and, even worse, some portion of food, education 
and other goods and services is bought at the expense of warmth and healthy air. Public 
health might be at risk from energy poverty.

Household capital and energy 
poverty
In Serbia, all forms of household capital 
(money spent on fuel, knowledge, money 
spent on heating devices, social capital, 
ownership of forest) taken together, are 
usually not enough to procure a sufficient 
amount of energy (with less than 10% of 
disposable income), and to maintain a life-
style that supports household members’ 
health in the long term. This is one of the 
faces of energy poverty. It is not only the 
household members themselves who are 

able to see this face; so are the medical 
workers, employers, managers of health 
insurance companies and pension funds. 
This poverty reflects the lack of household 
capital. Households are poor if they pos-
sess inadequate physical, human or social 
capital and are not able to secure returns 
on available capital to meet their basic 
needs or secure a healthy life.

Energy efficiency matters
Obviously, households with less dispos-
able income are at a greater risk of being 

Figure 1 Monthly mortality data in Serbia in the period from August 2016. 
until July 2017.  Source: Statistical Office of Serbia.

14.000

12.000

10.000

8.000

6.000

4.000

2.000

0

A
ug

us
t 

S
ep

te
m

be
r 

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r

Ja
nu

ar
y

F
eb

ru
ar

y

M
ar

ch

A
pr

il

M
ay

Ju
ne

Ju
ly

 



10 Southeastern Europe 

trapped in energy poverty than house-
holds with more disposable income. Nev-
ertheless, we may see that some financial-
ly better off households may suffer from 
energy poverty and its health-related con-
sequences, while their neighbours with 
less financial capital may do better in this 
respect. This is due to energy efficiency -  
energy efficiency is, in fact, the solution to 
the energy poverty problem.

Inefficient, technologically outdated 
stoves used for combined heating and 
cooking purposes in many Serbian house-
holds are at the heart of the energy poverty 
challenge in Serbia (Figure 2), but also in 
the region. These stoves represent the 
form of capital that does not perform well. 
Warming the house with such a stove may 
require double the amount of fuel wood 
when compared to the most modern de-
vices serving similar purposes. Inefficient 
burning creates indoor as well as outdoor 
pollution. Outdoor pollution reaches 
neighbours. Neighbours thus join the club 
of those who may see, feel, smell and 
breathe energy poverty.

The race to the bottom
On very cold days, when household stock 
of fuel wood is depleting, and market pric-
es rise, electric heaters are turned on to 
provide for additional heat. Electricity, at 
these times, is the fuel of choice given the 
fact that its price is the same as in other 
periods, and that it is only payable in a 

month’s time, if at all. Hundreds of thou-
sands of electric heaters are switched on in 
a short period of time. Electric wires, pow-
er stations and power plants need to re-
spond to this massive demand. They have 
to be ready to do so. Plants that meet this 
additional demand cannot be deployed in 
the electricity markets in this period. 
Unfortunately, this is exactly the period of 
highest prices in electricity markets in the 
region, as seen in Table 1. The electric pow-
er utility is losing money. Its most expensive 
and most lucrative assets, such as reversible 
power plants1, serve the least profitable de-
mand: household supplemental heating. 
Return on capital falls low for the power 
utility. The power utility and its owners, Re-
public of Serbia in this particular case, also 
begin to see the face of energy poverty.
Such households also pay more for less en-
ergy and less comfort. By paying more for 
their energy they are forced to restrict their 
demand for other goods and services. They 
buy less food, less clothes and fewer books. 
They go to local grocery shops less frequent-
ly and rarely get their hair cut. Producers 
and sellers of those goods and services lose 
income and are unable to maintain and ex-
pand their businesses limiting employment 
opportunities. Without effective demand, 
existing businesses and prospective start-
ups may not develop. Employment oppor-
tunities do not arise, overall economic out-
put and associated budgetary revenues 
stagnate. Energy poverty spreads, reaching 
every citizen in the country.

Vulnerable customers 
Countries across Europe and across the 
world have worried about the ability of 
customers to pay for their energy bills (in 
particular, bills for electricity). Frequently, 
liberalisation of energy markets was the 

Figure 2 Share of households owning solid fuel stove.
Source: Statistical Office of Serbia
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Table 1 Time schedule of annual peaks in electricity network in Serbia and 
respective prices at Budapest power exchange. Source: EPS; HUPX

Year Date Day Hour HUPX price €/MWh

2012 08 February Wednesday 19 171.5

2011 02 February Wednesday 19 67.61

2010 31 December Friday 18 63.59

Challenges
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driving force behind these concerns. Some 
countries recognise vulnerable customers 
as those who spend a higher share of their 
disposable income on energy in compari-
son with some agreed threshold, usually 
10%. Let us repeat that it is the total avail-
able household capital and its perfor-
mance that determines whether the 
household will be poor. Where energy 
poverty is concerned, income is frequently 
not the main driver of energy poverty, al-
though it is always very important. Even 
when income is the most important driver, 
marginal benefits of increase of other 
forms of capital may be much higher with 
regards to energy poverty. For instance, for 
a household in energy poverty, buying a 
new, more efficient stove is a far more effi-
cient remedy to its energy poverty and as-
sociated consequences than providing 
cash subsidies to pay the bills.  
It is not network energy that matters where 
energy poverty in Serbia (and in the West-
ern Balkans as well) is concerned. Fuel 
wood is the fuel of choice. Households 
with the lowest purchasing power (the first 
decile of consumption, Figure 3) almost 
exclusively use solid fuels for heating.  We 
now know that they use fuel wood and that 
they use it in inefficient stoves.
The Government of the Republic of Serbia 
adopted a ‘Decree on vulnerable custom-
ers’ in 2013 (the revised version is in effect 
since January 2016) placing this important 
subject on the political agenda. Consum-
ers fulfilling certain criteria are eligible for 
reduction of their selected network energy 
bill (electricity, gas or district heating). The 
government invests public money but 
does not achieve any change in the 

structure of household capital. Returns on 
available assets do not rise. In other words, 
households do receive support to pay their 
bills but remain energy poor. 

Remember:  
Efficiency matters
Entering a household and replacing their 
inefficient and polluting stove with a mod-
ern one, that is roughly twice as efficient, 
would have a different effect. The govern-
ment may wish to invest more public mon-
ey in one year (roughly the equivalent of 
up to five annual cash subsidies to a 
four-person household) yielding annual 
returns on investment (household sav-
ings) larger than the annual cash subsidy 
(Table 2). 

Table 2 Comparison of annual cash subsidies 
for vulnerable customers (four-person house-
hold) and possible savings from energy effi-
ciency improvements due to stove replace-
ment. Source: Unlocking the Future, Serbia 
case study, Heinrich Böll Foundation, 2014.

Annual cash subsidy - no energy 
efficiency improvements (in EUR)

120 

Annual savings, stove replacement - 
energy efficiency improvement (in EUR) 180 

In such a manner, household capital per-
formance is changed for the better, and 
the root cause of energy poverty is altered. 
This way, a need for social support to cer-
tain households may remain, but energy 
poverty would surely be expelled through 
the chimneys of numerous households 
while polluting particles would no longer 
be spread throughout these same chim-
neys and within the very households. 

Figure 3 Structure of households according to heating type in Serbia in 2016, 
for the total population and for the decile with the lowest overall purchasing 
power. Source: Statistical Office of Serbia
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According to a recent study sponsored by 
the Heinrich Böll Foundation, ‘Energija na 
drugi način’, repeating the same interven-
tion in 200,000 of the poorest households 
would require EUR 100,000,000 of financ-
ing but may lead to annual savings of 
around EUR 36,000,000, not taking into 
account health, environmental and other 
co-benefits.2 Such an intervention may re-
lease more than 600,000 cubic metres of 
wood for different uses. The efficiency im-
provement would also facilitate a signifi-
cant reduction in peak demands in elec-
tricity networks. More detailed analysis is 
required to quantify this positive effect of 
stove replacements.

The way forward
While the use of public funds may be jus-
tified to support the poorest households 

escaping energy poverty, enforcement of 
standards for stoves should make other 
households switch to more efficient devic-
es. Thus, they would assume responsibility 
for the externalities they create, reducing 
them at the same time. The domestic in-
dustry should be supported, if needed, to 
match the increased demand for more ef-
ficient stoves. Standard enforcement and 
certification schemes may be built on ex-
isting experiences such as those in the 
United States3 and United Kingdom4.   
1  Plants that may adjust period of its electricity production 

to times when prices are highest in the market.
2  A recent WHO report estimated that household air pollution 

in Serbia caused 9368 premature deaths. The WHO calcu-
lated that associated economic loss amounts to USD 28.85 
bln.  http://www.euro.who.int/__data/assets/pdf_
file/0004/276772/Economic-cost-health-impact-air-pollu-
tion-en.pdf

3  For more details, please visit http://www.epa.gov/burnwise/
4 See for example http://www.hetas.co.uk

Challenges
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Health effects from coal power generation 
in South East Europe
Vlatka Matković Puljić and Marija Jevtić

Vlatka Matković Puljić, PhD is 
Health and Energy Officer for the 
Balkans region at the Health and 
Environment Alliance (HEAL). She 
holds a Ph.D. in Biomedicine and 
Health Sciences, from the University 
of Zagreb. 
Marija Jevtić, MD, PhD is a full 
professor at the Medical Faculty, 
University of Novi Sad and a hygiene 
specialist at the Institute of Public 
Health of Vojvodina, Centre of Hy-
giene and Human Ecology. She also 
worked as Assistant Minister at the 
General Manager Institute of Public 
Health of Vojvodina

Air pollution is the most important envi-
ronmental risk factor for the health of Eu-
ropeans. In a recent analysis on the ‘Glob-
al Burden of Disease’ commissioned by the 
World Health Organization (WHO), air 
pollution is ranked among the most im-
portant risk factors for chronic disease in 
the European region1. More than 80-90% 
of the urban population in the European 
Union is exposed to levels of particulate 
matter and ozone higher than those rec-
ommended by the WHO. Coal power gen-
eration adds to already poor air quality in 
Europe and in Balkan countries - caused 
mainly by the transport sector, industrial 
processes, residential heating, and 
agriculture. 
Coal power plants release substantial 
amounts of particulate matter, sulphur di-
oxide (SO2), and nitrogen oxides (NOx), 
with the latter contributing indirectly to 
the formation of ozone. Of these, the most 
worrying for health are fine particulate 
matter (PM) and ozone. Other hazardous 
substances emitted from the smokestacks 
of coal power plants are heavy metals, 
such as mercury, and persistent organic 
pollutants (POPs), such as dioxins and 
polycyclic aromatic chemicals. These can 
either be breathed in or taken up indirectly 
via food and water. 

Health damage from coal 
power plant emissions
Air pollution from coal power plants is 
contributing to higher rates of respiratory 
and cardiovascular disease as well as mor-
tality in Europe. It also has impacts on the 
nervous and cerebrovascular system and 
affects reproductive capacities and chil-
dren’s health. Air pollutants released from 

smoke stacks of coal-fired power stations 
constitute the largest health risk for the 
general public in comparison to emissions 
to the water or soil. They cause both acute 
and chronic health effects. Communities 
in the proximity of coal power plants 
sometimes experience much higher expo-
sure to certain airborne pollutants. Most 
air pollution, however, is transported over 
long distances and thus impacts a much 
bigger proportion of the population, by 
increasing the background levels of ambi-
ent air pollution.
The most obvious impacts are on the respi-
ratory system. NOx, SO2, PM and second-
ary ozone are emitted in coal fumes, and 
can cause or exacerbate different respira-
tory conditions. Ozone exposure leads to 
acute breathing difficulties and exacer-
bates conditions such as asthma and 
chronic obstructive pulmonary disease. 
Longer exposure to certain levels of fine 
particulates can result in chronic obstruc-
tive pulmonary disease (COPD)2, a group 
of lung diseases including chronic bron-
chitis and emphysema, which are charac-
terised by airways becoming narrowed, 
shortness of breath, and continuing de-
cline of lung function. Fine particulates 
are even associated with increased mortal-
ity rates for lung cancer3,4. In addition, di-
agnosed COPD is also a risk factor for lung 
cancer mortality5.
An increasing body of evidence shows clear 
positive correlation between air pollution 
and rates of major cardiovascular diseases, 
as well as cardiovascular mortality. The as-
sociations are the strongest for particulate 
matter. Different studies suggest that car-
diovascular mortality rises by 12% to 14% 
per 10 micrograms increase of fine particu-
late concentrations6. Even short-term 
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exposure to fine particulate matter can trig-
ger myocardial infarctions, symptoms of 
ischemic (= coronary) heart disease, stroke 
and heart arrhythmias, and cause death. 
Increased hospital admissions due to these 
conditions have been documented for pe-
riods with elevated fine particulates in am-
bient air7, 8,9. Long term PM exposure in-
creases the risk for developing a variety of 
cardiovascular diseases, including hyper-
tension and atherosclerosis10.

Increase of cases of lung 
and bronchus cancer among 
Serbian population 
Annually, 5,200 people fall ill of lung and 
bronchus cancer, while 4,600 people die of 
it on average in Serbia. Malignant lung and 
bronchus tumours are leading malignant 
sites in illness (21.3%) and in deaths 
(31.3%) among Serbian men. In the period 
between 1999 and 2009, an increase of 
lung cancer illness of 27.4% (with variation 
from 54.0/100,000 to 42.4/100,000 people) 
has been recorded in Serbia. This increase 
is twice as high with women compared to 
men11.

Health impacts and attributed 
costs from coal power 
generation in some South 
East European countries
Several countries in South East Europe suf-
fer from particularly bad air quality. For 
example, Macedonia with 87 μg/m3 and 
Montenegro with 53 μg/m3 mean concen-
trations of PM10 have some of the worst air 
quality in the region. HEAL’s report ‘The 
Unpaid Health Bill - How coal power plants 
in Western Balkans make us sick’,12 

provided for the assessment of the econom-
ic health costs from coal power generation 
in the five Western Balkan countries. The 
report is based on the emission from coal 
plants reported under the Large Combus-
tion Plants Directive (LCPD) and calculated 
health impacts and related costs.
The burden on health from coal in the 
Western Balkans is among the highest in 
the European region. Existing coal power 
plants create up to EUR 8.5 billion per year 
in health costs. Currently, five Western Bal-
kan countries are home to 15 existing coal 
plants with 35 units and an installed capac-
ity of 8.1 GW. These plants are generally 
operating on low environmental standards 
generating high levels of polluting emis-
sions and high impacts on health.
New estimates published in 2016 on the un-
paid health bill from coal power plants in 
the Western Balkan countries revealed that 
those countries host seven of the 10 biggest 
emitters of sulphur dioxide (SO2) and one 
of the top 10 emitters of nitrogen oxides 
(NOx) in the European region. This analysis 
shows that coal power plants in five Western 
Balkan countries are producing 7,181 pre-
mature deaths per year in Europe, which 
translates in costs of between EUR 2.9 and 
EUR 8.5 billion per year in damages to the 
health of citizens in Europe.

How can the medical 
community bring about 
change?
Health and medical experts are becoming 
increasingly concerned about air pollution 
and the role of coal combustion in it. Health 
experts around the world are raising their 
voice and demanding a halt to the building 
of new coal-fired power plants. Medical as-
sociations leading on coal and health 

INFOGRAPHICS PER COUNTRY to show health impacts & costs per country
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concerns are The World’s Public Health As-
sociation, Physicians for Social Responsi-
bility (US-based), Australian Physicians, 
European Respiratory Society, and from the 
SEE region: Serbian Medical Experts and 
Turkish Medical Association, together with 
Health and Environment Alliance (HEAL). 
The World’s Public Health Association re-
cently advocated for a rapid phase-out of 
coal and Serbian medical doctors called for 
recognition of the damaging impacts of coal 
plants and for a greater emphasis on health 
in the country’s energy strategy.
For health professionals in Serbia, air 
quality is an issue that they have had in fo-
cus for a very long time, but it is becoming 
more and more relevant in the new cir-
cumstances: numerous plans for building 
coal plants across the country and the 
need to secure and provide the least harm-
ful sources of energy. Doctors in Serbia 
highlight the hazardous effects of pollu-
tion originating from coal power plants 
and insist that the national energy strategy 
must take into consideration the health 
aspect, both short and long term. Public 
health experts and medical professionals 
can play a vital role, especially at the na-
tional and local level, in making the phase 
out of coal a reality. The engagement of 
public health experts will be crucial to en-
sure that the unpaid health bill is taken 
into account in future energy decisions.

A breath of fresh air: what 
decision makers need to do 
From a health perspective, building new 
coal power plants would work against ef-
forts to tackle chronic disease; it would 
create substantial costs for public health 
and lock in hazardous emissions for de-
cades. The external costs to health from 
coal power generation have been missing 
from the debate on the future of Europe’s 
energy mix. These costs should be taken 
into consideration in all future energy in-
vestment decisions. Conversely, claims 
that domestic coal represents a cheap en-
ergy source need to be urgently revised. 
Given the urgent need to tackle climate 
change and the substantial health risks re-
lated to air pollution, a phase out of coal in 
power generation is imperative on health 
grounds, with a moratorium on new coal 
power plants as a first step. Many South 

East European countries are seriously 
struggling to meet air quality standards, 
and still, many of those countries have new 
coal projects in the pipeline. Instead, in-
vestments in renewable energies and ener-
gy savings should be prioritised. They have 
the potential to secure large health co-ben-
efits, both in the short and long term.
In particular, the national authorities 
should:
−  Develop and implement a national phase-

out plan for coal in power generation
−  Introduce the highest pollution control 

standards for existing coal plants
−  Include the health sector in energy and cli-

mate policy development and regulation
−  Consider public health effects in devel-

opment of the energy and climate 
strategy

−  Introduce a moratorium on the con-
struction of new coal power plants.   

1  Global Burden of Disease: http://www.thelancet.com/
themed/global-burden-of-disease

2  Sunyer J (2001) Urban air pollution and chronic obstructive 
pulmonary disease: a review. European Respiratory Jour-
nal, 17(5) 1024-1033.

3  Krewski D, Jerrett M, Burnett RT, et al. (2009) Extended 
follow-up and spatial analysis of the American Cancer So-
ciety study linking particulate air pollution and mortality. 
Research Report (Health Effects Institute), May, (140) 
5-114; discussion 115-36.

4  Pope CA 3rd, Burnett RT, Thun MJ, et al. (2002) Lung 
cancer, cardiopulmonary mortality, and long-term exposure 
to fine particulate air pollution. Journal of the American 
Medical Association, 287(9) 1132-41. 

5  Young RP, Hopkins RJ, Christmas T, et al. (2009) COPD 
prevalence is increased in lung cancer, independent of age, 
sex and smoking history. European Respiratory Journal, 
34:380–386.

6  Chen H, Goldberg MS, Villeneuve PJ (2008) A systematic 
review of the relation between long-term exposure to am-
bient air pollution and chronic diseases. Reviews on Envi-
ronmental Health, 23(4): 243-97.

7  Peters A, Liu E, Verrier RL, et al. (2000) Air pollution and 
incidence of cardiac arrhythmia. Epidemiology, 11(1): 
11–17.

8  Peters A, Dockery DW, Muller JE, et al. (2001) Increased 
particulate air pollution and the triggering of myocardial 
infarction. Circulation, 103(23): 2810–2815.

9  Simkhovich BZ, Kleinman MT, Kloner RA (2009) Particu-
late air pollution and coronary heart disease. Current Opin-
ion in Cardiology, 24(6): 604-9.

10  Brook RD (2007) Is air pollution a cause of cardiovascular 
disease? Updated review and controversies. Reviews on 
Environmental Health, 22(2): 115-37.

11  Republic Expert Committee for Making and Implementing 
Good Clinical Practice Guidelines, Ministry of Health of the 
Republic of Serbia, National Good Clinical Practice for 
Diagnosing and Treating Lung Cancer

12  HEAL (2016) THE UNPAID HEALTH BILL How coal 
power plants in the Western Balkans make us sick. Avail-
able at: http://www.env-health.org/resources/projects/coal-
s-unpaid-health-bill/coal-s-unpaid-health-bill-in-the/ 
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‘Now I’ve heard there was a secret chord,
That David played and it pleased the Lord,
But you don’t really care for music, do you?’

Leonard Cohen, Hallelujah   

Introduction 
This article examines the issue of transpar-
ency in energy policy in the Western Bal-
kans (WB) region with specific emphasis 
on the harmful effects of hidden political 
and economic agenda in energy decision 
making. Bearing in mind the unfavourable 
state of WB national economies and a con-
stant need for investment in the energy 
sector, we discuss if there is an inclusive 
decision-making process on capital invest-
ments in place? The article examines the 
extent to which EU principles of good gov-
ernance are applied in energy and envi-
ronmental decision making in WB coun-
tries and how this issue influences quality 
of energy policy performance. 
The EU accession process underpins this 
discussion since it streamlines the demo-
cratic transition in the region.  Apart from 
the material conditions1 in the energy sec-
tor, which must be fulfilled, the procedural 
criteria are examined, such as stability of 
institutions which guarantee democracy 
and the rule of law as well as the ability to 
take on the obligations of membership, 
including adherence to the aims of politi-
cal, economic and monetary union, i.e. 
the Copenhagen criteria for EU member-
ship. In fact, the tension between the pro-
claimed and adopted principles of demo-
cratic governance and the practice of 
energy decision making is observed. 

Energy governance and the 
principle of transparency 
Transparency is a characteristic of govern-
ments, companies, organisations and in-
dividuals who are open in the clear disclo-
sure of information, rules, plans, processes 
and actions (definition used by Transpar-
ency International). It is based on partici-
pation and mutual trust between constit-
uents of public interests. Mutual trust 
exists when it is based on free access to 
information. Public policy is not a matter 
of beliefs, but it is a matter of accountabil-
ity and citizens’ engagement in defining 
the public interest. No artificial confi-
dence, based on the executive power’s be-
lief in the rightness of their operations, 
shall be in place.
Transparency of energy governance is an 
essential component of sustainable devel-
opment. The ultimate policy goal in the 
energy sector is to achieve environmental, 
social and resource-efficient energy sys-
tem that should serve as leverage for gen-
erating opportunities for sustainable eco-
nomic revival in this economically 
constrained region. Achieving this goal 
requires public acceptance and constant 
dialogue between decision makers, energy 
suppliers and consumers. In the era of a 
globalised economy and strong pressure 
on natural resources, the effects of politi-
cal decisions on energy are producing var-
ious influences in different areas such as:
•  Economy – energy intensity, the costs of 

energy services (power and heating), re-
lations between state owned and private 
energy companies, energy subsidies and 
capital investments, investment in ener-
gy efficiency and renewable energy

How to play the secret chord:  
transparency in the energy policy of 
Western Balkan countries
By Mirko Popović and Zvezdan Kalmar 
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•  Environment – negative environmental 
and health impacts of energy produc-
tion, external costs of energy production 
(hidden costs), natural resources explo-
ration and land grabbing, global warm-
ing and climate change

•  Society – energy projects have strong in-
fluence on local communities, social and 
political conflicts are often part of the 
energy projects’ development; violation 
of human rights (such as right to respect 
for private and family life) and energy 
poverty that affects the region

Many energy projects in the region are at 
least controversial, in terms of their finan-
cial requirements, environmental impacts 
or the posed risks. Financial arrangements 
without regular tender procedures, inter-
linked with weak institutions and increas-
ing corruption justified environmental 
CSOs’ calls for more transparency in ener-
gy policy. In addition, security of supply 
and competitiveness, (in line with EU en-
ergy policy goals), should provide benefits 
for the majority of the population by en-
abling transformation of common re-
sources into a tradable product.

The baseline:  
EU energy policy 
EU energy governance concerns the organ-
isational structures that are in place to set 
and realise EU energy policy objectives.2 
The objectives of EU energy policy are to 
ensure the functioning of the energy mar-
ket, security of energy supply, to promote 
energy efficiency and development of new 
forms of renewable energy and to provide 
the interconnection of energy networks. It 
means a competitive, secure and sustain-
able energy system. Decarbonisation is the 
key element of this policy, which is to be 
achieved by shifting the spending away 
from fossil fuel sources towards low-carbon 
technologies, and GHG emission reduction 
up to 95% until 2050. 
EU energy transition interacts with different 
economic and social aspects that can’t be 
neglected. The European Commission also 
emphasised the value of social dialogue 
since the transition affects employment and 
jobs. Energy poverty has to be tackled 
through ‘full implementation of the existing 
EU energy legislation and innovative energy 
efficiency solutions.’ Due to the expected 
costs of energy transition it is emphasised 
that ‘pricing schemes need to be transpar-
ent and understandable to final consumers. 

Citizens need to be informed and engaged 
in the decision-making process, while tech-
nological choices need to take account of 
the local environment’.3  

A Failed Try: Energy and 
transparency in the Western 
Balkans  
The energy market of WB region is operating 
within the scope of the Energy Community 
(hereafter EnC), based on the Treaty signed 
between the EU and South East European 
countries.4 Signatories are resolved to estab-
lish an integrated market in natural gas and 
electricity, based on common interest and 
solidarity, and committed to improving the 
environmental situation in relation to gas 
and electricity, related energy efficiency and 
renewable energy sources.5 The EnC can be 
defined as a key player that supports reform 
efforts6 and a vehicle for integrating the re-
gion’s energy markets into the common EU 
market. 
The WB region is a fragmented energy 
market, mainly dependent on fossil fuels. 
Apart from coal, no significant fossil fuel 
reserves are being explored.7 WB econo-
mies are highly dependent on imported oil 
and gas. Import dependency, pollution 
from out-dated coal energy facilities, high 
levels of energy consumption for non-trad-
able purposes and growing levels of energy 
poverty generates the demand for struc-
tural policy change. It is highlighted that 
such policies ‘must be formulated in a 
transparent way that involves broad public 
consultation’.8 Although the International 
Energy Agency (IEA) key messages refer to 
the situation in 2008, the practice that cur-
rently prevails is not encouraging with re-
gard to transparency and participation in 
energy decision making. It would be su-
perficial to provide general conclusions on 
the energy governance of WB countries but 
there are some common patterns that are 
illustrative. 
The price of electricity in the region is 
non-cost-reflective. Regulated end user 
prices do not reflect the real costs of elec-
tricity supply.9 Average household electric-
ity prices in the WB region10, compared to 
EU average price (EUR 20.1 per 100 kWh) 
seem to be quite low and reflect the unbal-
anced cost sharing among beneficiaries. 
The average price varies from Serbia 
(EUR  6.1 per 100 kWh) or Macedonia 
(EUR  7.8 per 100 kWh) to Montenegro 
(EUR  10.5 per 100 kWh) and Croatia 
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(EUR 13.5 per 100 kWh). These figures 
should be considered in quite a different 
manner when compared with the external 
costs of electricity and heat generation. 
The impact of electricity and heat produc-
tion on human health and the environ-
ment (external costs) were estimated in 
the ‘Study on the Need for Modernization 
of Large Combustion Plants in the Energy 
Community’11. The average costs of SO

2
, 

NOx and dust emissions (PM) are estimat-
ed. The costs are calculated in terms of 
euro cent per kilowatt hour, i.e. €c/kWh. 
The average value for the whole EnC is 11.3 
€c/kWh, which is considered a very high.12 
The external costs for Serbia are estimated 
at 10.4 €c/kWh, Croatia 6.7 €c/kWh and for 
Montenegro at 26.7 €c/kWh. These exter-
nal costs are still not adequately reflected 
in energy and heat prices.13 
According to the Health and Environment 
Alliance the price of pollution from burning 
lignite in Serbia is estimated at EUR 4.98 bil-
lion annually14. It is of particular concern 
that society is brought to the situation of 
extortion since it has no other source of 
electricity than state-owned lignite power 
plants. There is growing scientific evidence 
that the price of electricity produced and 
consumed in Serbia and the WB region is 
actually much higher than presented and 
charged to consumers.
The inevitable step towards unlocking the 
energy future of the region is to implement 
the principles of good governance in energy 
policy development. The policy choices 
must be based on well-timed public partic-
ipation and disclosure of information. Con-
tinuing with un-transparent practice and 
overwhelming influence of the executive 
branch of governance will keep the region 
stuck in energy poverty and environmental 
degradation. It will also deepen the social 
conflicts and confrontation with vulnerable 
local communities. Recent endeavours 
confirm this. In March 2015, a referendum 
was held in the Croatian municipality of La-
bin on construction of the coal power plant 
Plomin C. Despite the fact that the referen-
dum failed, the majority of participating 
voters (94%) clearly demonstrated public 
opinion on the new coal combustion facility 
by voting against the project. 
The Republic of Serbia encountered the 
consequences of lack of transparency and 
public consultation in energy infrastruc-
ture development. In July 2014, the Serbi-
an Prime Minister announced that: ‘Serbia 
has received perhaps the best conditions 

of the construction contract for South 
Stream project’.15 This happened despite 
the fact that the European Commission 
issued the conclusion that none of the in-
tergovernmental agreements between 
Russia and its South Stream partners is in 
compliance with EU law.16 By the end of 
2014, the Russian president had declared 
cancellation of the South Stream gas pipe-
line construction. Although the South 
Stream project was announced as the 
main infrastructural project that would 
change of the ’B’s energy map and Serbia’s 
position on the regional energy market, no 
serious public discussion was held after 
the project was cancelled. At the same 
time, it should be mentioned that South 
Stream was the flagship political initiative 
of previous and current leading political 
parties in Serbia. Benefits of the South 
Stream project have overshadowed the 
discussions on the economic loss and ben-
efits related to the sale of Serbia’s state-
owned oil company NIS (Naftna industrija 
Srbije) to Russian company Gazprom 
Njeft. NIS was sold in 2008 without tender 
procedures, but through direct negotia-
tions with Gazprom Njeft, which were 
based on an energy agreement between 
Russia and Serbia. In 2014, the Serbian 
minister of interior formed a special inves-
tigative team tasked with examining the 
facts and circumstances around the priva-
tisation of NIS. However, the public were 
never informed of the outcomes of the in-
vestigation. According to the police report, 
the State Prosecutors’ Office decided that 
there was no criminal offence in this case 
and declared it outside of the jurisdiction 
of the State Prosecutors’ Office.      
The same scenario, but with different po-
litical consequences was seen in relation 
to the sale of shares of the Croatian state oil 
company INA to MOL oil company. The 
Croatian Government sold 25%+1 shares 
of INA to MOL oil company in 2003 and 
22% of shares in 2008. The INA political af-
fair in Croatia ended with ex-prime minis-
ter, Ivo Sanader, being arrested, tried and 
found guilty of corruption.   

Conclusion 
The rule of law, as essential political crite-
ria for EU accession, at least provides equal 
treatment for all actors in the energy mar-
ket – investors, energy service providers, 
consumers, etc. Practical application of 
the rule of law principle is inconceivable 
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without disclosure of information on ener-
gy prices, environmental and health im-
pacts of energy production and consump-
tion as well as transparent decision making 
on capital investment. Interference from 
political actors and influential business 
players on the energy market in the West-
ern Balkans, almost as a rule, results in 
devastating consequences for regional 
economies and the public interest. It is 
therefore true to say that a secret chord be-
ing played on the WB energy market over 
the last two decades has strongly dimin-
ished efforts towards sustainable energy 
transition undertaken through the EU ac-
cession process.       

1  Meaning those conditions which could be expressed in mea-
surable units (such as physical changes in facilities, technical 
processes or quality of the material etc.). For further infor-
mation see: Aleksandar Kovačević, Pristupanje Srbije Ev-
ropskoj uniji – značaj materijalnih uslova u oblasti 
energetike, European Movement in Serbia, Belgrade 2013. 
Available [in Serbian] at: http://www.emins.org/srpski/
events/event/znacaj-materijalnih-uslova-u-oblasti-energe-
tike-za-proces-pristupanja-eu

2  European Parliament Directorate General for Internal Poli-
cies (2014) EU Energy Governance for the Future, p. 9. Avail-
able at: http://www.europarl.europa.eu/RegData/etudes/
STUD/2015/518776/IPOL_STU(2015)518776_EN.pdf

3  European Commission (2011) A Roadmap for moving to a 
competitive low carbon economy in 2050. Available at: 

http://eur-lex.europa.eu/legal-content/EN/TXT/PD-
F/?uri=CELEX:52011DC0112&from=EN

4  Treaty establishing the Energy Community. Available at: 
https://www.energy-community.org/legal/treaty.html

5 Preamble of the Treaty, ibid.
6  International Energy Agency (2008) Energy in the Western 

Balkans - The Path to Reform and Reconstruction. Avail-
able at: https://www.iea.org/publications/freepublications/
publication/balkans2008.pdf

7  Energy Community, Energy Strategy of the Energy Com-
munity. See https://www.energy-community.org/

8  International Energy Agency (2008) Energy in the Western 
Balkans - The Path to Reform and Reconstruction, p. 11. 
Available at: www.iea.org/publications/freepublications/
publication/balkans2008.pdf 

9  Energy Community, Energy Strategy of the Energy Com-
munity, p. 24. See https://www.energy-community.org/

10  According to the Household Electricity Price Survey pub-
lished by Eurostat, the statistical office of the European 
Union. See http://ec.europa.eu/eurostat/documents/ 
2995521/5175770/8-21052014-AP-EN.PDF/889b7f1a-
9d9d-4618-b205-4c35eaaddda6?version=1.0 

11  Energy Community (2013) The Study on the Need for Mod-
ernization of Large Combustion Plants in the Energy Com-
munity. Available at: https://www.energy-community.
org/.../SEEC_2013_EN_%20Combustion_Plants.PDF

12 Ibid, p. 9.
13 Ibid, p. 10.
14  The Unpaid Health Bill - How coal power plants make us 

sick, p. 25. Available at: http://www.env-health.org/IMG/
pdf/heal_report_the_unpaid_health_bill_-_how_coal_pow-
er_plants_make_us_sick_final.pdf 

15  http://www.blic.rs/Vesti/Politika/479374/Vucic-Srbiji-na-
jbolji-uslovi-za-Juzni-tok [in Serbian].

16  http://www.euractiv.com/energy/commission-south-stream-
agreemen-news-532120
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This article discusses agricultural biomass 
for energy use in the Western Balkan coun-
tries (Bosnia and Herzegovina (B&H); Cro-
atia; Montenegro; Serbia). It provides an 
overview of biomass production and con-
version into energy, and discusses its ben-
efits and limitations.
Biomass is the most exploited renewable 
energy (RE) source in the world. Through 
photosynthesis plants convert solar energy 
into chemical energy which is contained in 
the biomass. Biomass is considered to be 
renewable and non-exhaustive1. The agri-
cultural sector in this respect is particularly 
interesting as it produces biomass compris-
ing both crop (plant residues, energy and 
oil crops) and livestock (mainly manure) 
products. Unlike forestry, agricultural bio-
mass has a short life-span in terms of pro-
duction and its production can be planned, 
adjusted, and improved more quickly. 

Elementary conversion of 
biomass to energy
There are essentially two main ways of ob-
taining energy from biomass. The first one 
is biochemical conversion: conversion to 
fuels, such as bioethanol, biodiesel or bio-
gas. The second is thermochemical conver-
sion such as combustion. The energy in 
biomass can be utilised as a liquid fuel (e.g. 
biodiesel), a solid fuel (e.g. burning corn 
husks), a gaseous fuel (e.g. bio-methane), 
or transformed into electricity through the 
burning of fuel to create heat which powers 
electricity producing turbines.
Biomass can also be processed to biodiesel 
made from oil from agricultural crops (e.g. 
rapeseed oil), or from waste oil (e.g. waste 
streams from food processing). Further-
more, it can be processed into bioethanol 

where sugars are converted to ethanol or 
processed into biogas via decomposition 
– practically becoming methane.
Biomass is most commonly used in house-
holds for heating, cooking, etc., or in in-
dustry as a heat source. It can also be com-
busted to produce electricity. In 2010 the 
global installed capacity of biomass power 
generation plants was 54–62 GW, repre-
senting 1.2% of total power generation ca-
pacity providing 1.4% to 1.5% of global 
electricity production.

Energy production from agri-
cultural biomass in the West-
ern Balkans
The ecological conditions of the Western 
Balkans, notably its diverse climate, relief, 
soils and vegetation cover, enable produc-
tion of a range of livestock types and crops, 
many of which are suitable for biomass pro-
duction. In spite of this, at present, energy 
production from biomass in the region is 
almost entirely based on forest products. 
The exception is emerging biogas produc-
tion. Croatia has 26 operational plants2, and 
Serbia has 53, all having capacity of approx-
imately 1 MW

el
. The potential for agricultur-

al biomass production is especially good in 
the Pannonian region featuring deep, fer-
tile soils. This region produces mainly cere-
als and oil crops, resulting in considerable 
post-harvest plant residues and food pro-
cessing residues. It is also very suitable for 
production of energy crops and/or 
fast-growing forest species suitable for bio-
mass production. The latter could be plant-
ed on marginal agricultural land, most of 
which is abandoned anyhow, to avoid com-
petition for land with crops used for human 
consumption.   

Marijan Gajšak graduated from the 
Faculty of Agriculture, University of 
Zagreb and holds a master’s degree 
in agricultural engineering. He 
works as an analyst for E Co. Ltd, a 
London-based consultancy company in 
the field of strategy development and 
market assessment.
Darko Znaor is a long-term visiting 
lecturer at the MSc. programme 
in organic farming at Wageningen 
University, Netherlands. He has held 
posts at the World Bank, OECD, UN 
and EU, and worked on public projects 
in Croatia, the Netherlands, Austria, 
Germany and the USA. 
Seth Landau is a consultant with E 
Co. Ltd. He specialises in proposal 
design, climate change analyses, mar-
ket assessment reports and country 
analyses. He holds a master’s degree 
in Environment and Development, and 
a bachelor’s degree in Environmental 
Sciences and Engineering. 

Western Balkans’ potential for production 
of energy from agricultural biomass
By Marijan Gajšak, Darko Znaor and Seth Landau 



23Southeastern Europe

Potential for production of 
biomass in the Western 
Balkans
The region utilises eight million hectares 
(ha) of agricultural land, while nearly an-
other million ha is unutilised (aban-
doned)4, representing a massive theoreti-
cal potential for biomass production or 
other land uses5, without putting pressure 
on food production areas. Serbia alone 
could annually produce a biomass of 1.7 
Mtoe6 – which is almost equal to Croatia’s 
entire annual natural gas consumption7, 
while B&H could produce 0.31 Mtoe. 
Wheat and corn are the two most pro-
duced crops in the region and thus have 
the most immediate potential for biomass 
production from residues. Croatia could 
produce 0.17 Mtoe just from the residues 
of wheat straw and 0.20 Mtoe from corn 
stovers8. In addition to utilisation of agri-
cultural residues, Perakis et al. (2010) have 
estimated that the region could potentially 
generate 157 MW from installed biogas 
power plants (operating at 8,000 hours per 
year this would result in 0.11 Mtoe of ener-
gy per year9).

The role of biomass in 
meeting EU obligations and 
GHG reductions
Implementation and utilisation of RE is 
one of the fundamental goals of the EU. It 
is crucial for reducing GHG emissions as 
well as ensuring energy independence of 
the Member States. As Contracting Parties 
to the Energy Community (or an EU mem-
ber in Croatia’s case), all countries of the 
region have committed to implementing 
the EU’s acquis communautaire – includ-
ing commitment to a certain percentage of 
energy consumed coming from RE sourc-
es. All Western Balkans countries consider 
biomass a strategic resource in meeting 
these commitments.

Environmental benefits of 
agricultural biomass
Biomass can be a GHG neutral source: 
emitting close to the amount of CO

2
 that is 

absorbed from the atmosphere during 
photosynthesis. If the stock of CO

2
 increase 

is the same as the amount emitted in the 
utilisation of biomass for energy, it can be 
considered approximately CO

2
 neutral. 

Using biomass for energy can reduce fossil 
fuel use and therefore contribute to a re-
duction of net GHG emissions. The use of 
plant residues and livestock manure for 
energy can also decrease GHG emissions 
by limiting their decomposition and re-
lease of GHG to the atmosphere. Combus-
tion of biomass or its products does not 
emit significant amounts of sulphur and 
thus does not contribute to air acidifica-
tion10. Additionally, usage of biofuels in 
agricultural machinery can reduce soil and 
air pollution because biodiesel and bioeth-
anol do not contain harmful pollutants 
(notably heavy metals)11.  
It is also worth noting that agriculture in 
the Western Balkans, notably in the Pan-
nonian region is highly dependent on min-
eral fertilisers. Fertiliser manufacturing is 
an energy intensive process requiring sub-
stantial quantities of natural gas12. This 
process causes air pollution and contrib-
utes to climate change as does the use of 
fertilisers. In contrast, biogas production 
is rather environmentally friendly and its 
by-product is high-quality environmental-
ly friendly fertiliser and soil conditioner 
which can be returned to the land and 
used instead of mineral fertilisers.

Socio-economic benefits of 
agricultural biomass 
The economics of biomass energy produc-
tion are critically dependent upon the 
availability of a secure, long-term supply of 
an appropriate feedstock at a competitive 
cost13. The economic potential of biomass 
from agriculture depends most important-
ly on the price for the final energy pro-
duced versus the off-taker price. That price 
depends on availability of feedstock, heat-
ing values, moisture content, transport 
prices, cost of pre-treatment, etc. Biomass 
itself is generally very cheap. The price of 
livestock manure can even be zero or neg-
ative (i.e. if farmers are willing to pay for its 
disposal). However, availability and trans-
port costs of agricultural biomass vary 
greatly. In the USA for instance, its price 
varies from $1.73 to $4.33 per GJ14. Forest 
and wood production residues are cur-
rently more favoured over agricultural bio-
mass in the region. Due to the number of 
variables involved, it is impossible to rec-
ommend a particular feedstock/technolo-
gy for the entire region.
Biomass production can assist in develop-
ing the local and regional economy by 

Potentials
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improving revenues and creating jobs. 
Electricity production from biomass re-
quires ~4 jobs per MW for operating a fa-
cility15 and an additional 10–20 jobs for 
agricultural production if energy crops are 
utilised16. The UK projects that more than 
40,000 jobs will be available in the biomass 
sector by 202017. These jobs comprise feed-
stock supply, operation and maintenance, 
construction and installation, and devel-
opment. It is likely that the Western Bal-
kans has similar potential. 

Negative aspects of energy 
production from agricultural 
biomass
Burning biomass improperly in order to 
generate heat or electricity can emit car-
bon monoxide, nitrogen oxide, and fine 
particulate matter, resulting in air pollu-
tion18. However, this can be greatly re-
duced using advanced technologies ensur-
ing complete combustion and removal of 
pollutants. Biogas production can also 
result in explosions, diseases, and water 
pollution if operational safety mechanisms 
are not implemented effectively19.
Agricultural biomass production requires 
land. Thus it may potentially compete with 
food production (or forests), especially if 
the 1st generation biofuels or other energy 
crops occupying arable land are utilised. 
The 1st generation biofuels are produced 
from crops, which could otherwise be used 
for human consumption. This raises a 
range of ethical questions, notably those 
on the impact on food prices and overall 
food security. Using arable land for bio-
mass can potentially result in increased 
prices of other crops and therefore in-
creased food prices (See Figure 4)20. 

Biofuels of 2nd and 3rd 
generation as a solution?
The 1st generation biofuels are currently the 
primary substitute for fossil fuels. The 2nd 
generation biofuels use more complex 
technologies and processes to produce bio-
fuel – using crop residues or energy crops 
(e.g. from cellulose). Environmental bal-
ances for the 2nd generation biofuels are sig-
nificantly better than for the 1st generation 
biofuels in terms of GHG emissions and 
other environmental impacts. However, 
their production costs are higher22. To en-
sure successful deployment of second-gen-
eration biofuel technologies requires inten-
sive research and development efforts in 
the coming years. Agricultural and forestry 
residues should be the feedstock of choice 
initially, since they are readily available and 
do not require additional land23.
The 3rd generation biofuels are produced 
from algae (mostly microalgae). Algae are 
the biggest producer of oils (biodiesel 
feedstock) on the planet, but this technol-
ogy is not currently commercially exploit-
ed. The use of algae as a feedstock does not 
result in competition with agricultural 
land as they are produced in aquatic eco-
systems. This type of fuel is considered by 
many as a future source of fuels, but it is 
still in an early stage of development. 
 

Benefits for agriculture and 
the environment from biomass 
production
To conclude, in spite of certain obstacles 
preventing a wider uptake and utilisation 
of agricultural biomass for energy produc-
tion (most of which relate to ensuring a 
sustainable CO

2
 flow and reducing 

Figure 4: Global crop commodity prices and the aggregated price of all commod-
ities, versus global biofuels production volume, both normalised. Source: Ecofys21
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competition for land resources), there are 
also numerous socio-economic and envi-
ronmental advantages of employing agri-
cultural biomass for energy production. As 
far as the Western Balkans region is con-
cerned, it seems that the region has suffi-
cient areas to produce agricultural bio-
mass on marginal/abandoned agricultural 
land without compromising or jeopardis-
ing food security. If crop residues are com-
bined with livestock manure, the region 
can achieve robust agricultural biomass 
production, which would be a significant 
contributor to true sustainable develop-
ment of the region.   
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Despite a long tradition of cooperatives in 
Croatia, the first renewable energy coop-
erative (REScoop) was established on the 
Island of Krk only five years ago. Imple-
mentation of renewable energy projects in 
Croatia often faces various administrative 
barriers – this is why the island’s local com-
munity (citizens, local authorities, NGOs, 
small businesses and public utility services 
company) came up with the idea of form-
ing a cooperative. The Island of Krk Coop-
erative has been working on achieving 
their mission of making Krk the first Croa-
tian eco-island since 2013. The cooperative 
approach resulted in lower costs for equip-
ment and for obtaining permits for rooftop 
solar PV for more than 50 households. The 
investment costs went down due to the 
scaling-effect coming from many individ-
uals working together to install many small 
solar PV systems. The cooperative also de-
veloped one 137 kW solar PV power plant, 
and have more planned for the future (ac-
cording to their Strategy for Zero-Emission 
Island), including a cooperatively owned 
wind farm, CHP plants and an Educational 
Centre for RES. 

Croatia’s first energy 
independent school
The elementary school in Kaštel Lukšić is 
a member of a local REScoop and its roof-
top is covered in solar PV. A small solar 
power plant (22 kW) and energy efficient 
lighting made them the first energy inde-
pendent school in Croatia. The project was 
initiated by Energy Cooperative Kaštela 
and United Nation Development Pro-
gramme (UNDP) in Croatia in 2014 and 
the investment was funded by citizens, 
REScoop members, local authorities and 

private local companies. This is one of the 
first examples of local citizens forming an 
energy cooperative to implement a specif-
ic RES project in Croatia. Moreover, the 
project was funded without government 
subsidies, introducing a new business 
model that can also be applied in other 
schools. Within this project the first Croa-
tian donation-based crowdfunding cam-
paign1 for RES was carried out. Money 
saved on energy bills is being used to in-
crease the quality of education (new com-
puter labs, excursions, etc.) and school 
children from Kaštel Lukšić got the oppor-
tunity to learn about RES and energy effi-
ciency through first-hand experience. In 
2017 the school claimed their first Solar-
Coins (1 coin for every MWh electricity 
generated from solar source), motivating 
their pupils to learn about blockchain 
technology and alternative finance.

Citizens as investors in green 
energy
After crowdfunding for RES was intro-
duced in Croatia within the project for an 
energy independent school, the City of 
Križevci wanted to encourage their citi-
zens to invest in local RE production. In 
2016 the city, together with the Križevci 
Entrepreneur Centre (KPC) established 
the Development Centre and Technologi-
cal Park Križevci, promoting small- and 
medium-sized entrepreneurship in the 
food, metal processing, wood and ICT sec-
tors. In order to help the city to boost this 
initiative, Green Energy Cooperative (ZEZ) 
developed a project idea for the first crowd 
investing fund for RES in Croatia. Within 
this initiative a rooftop solar PV system of 
50 kW has been designed for the KPC 
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administrative building. The system would 
meet some of the energy needs of the 
building and generate monthly savings on 
the cost of electricity. The capital invest-
ment will be co-financed by citizen-inves-
tors (loan-based crowdfunding intended 
to attract citizens who would otherwise put 
their money in savings funds), the cooper-
ative members and the local authority. The 
main objectives are to encourage develop-
ment of small-scale solar PV for own con-
sumption in Croatia (net metering scheme 
for public buildings, small and medium 
enterprises etc.), and to introduce alterna-
tive finance models into the Croatian en-
ergy sector, as well as laying ground to im-
plement blockchain-based pilots in local 
communities.

Citizen power and the 
democratisation of energy
There are still many obstacles in Croatian 
energy legislation to the proper deploy-
ment of renewable energy. The quotas for 
wind and solar energy deployment have 
had a negative effect on further develop-
ment of renewable energy in Croatia, par-
ticularly on the increase of citizen-owned 
energy and the development of energy co-
operatives. For example, development of 
solar is currently stalled mainly due to the 
lack of increase in the PV quota for the 
feed-in tariff scheme (the set quota was 
reached), and prosumers and net metering 
are still not widespread notions in the 
country. Croatian islands have an ex-
tremely high insolation level of 2,300 to 
2,800 sunshine hours per year and vast so-
lar energy potential remains locked-up by 
unfavourable energy policy. Slovenia, for 
example, has more than 10 times as much 
installed solar capacity per capita than 
Croatia. The current subsidy scheme has 
become an obstacle to expansion of re-
newable energy, and new models are nec-
essary for successful energy transition. At 
the moment, legislative changes for small-
scale RES for self-consumption are being 
drafted and they could bring huge positive 
change, by encouraging citizen-owned en-
ergy and by removing administrative bar-
riers for RES (with a focus on small solar PV 
and biomass co-generation plants).
Citizens organised in an energy coopera-
tive can become a local core of know-how 
in renewable energy projects and use 
gained experience for further implemen-
tation of community energy. Community 

energy allows citizens to be directly in-
volved in ownership of or decision making 
for local projects and can bring financial 
benefits from RES back to the citizen. Local 
RE potential is utilised to encourage growth 
of the local economy, while community en-
ergy is encouraging cooperation, social in-
novation, education, improving local ser-
vices and local job creation.
Although the energy cooperative success 
stories introduced above are inspiring, 
Croatia is still making its first steps towards 
citizen-owned energy. Public interest in 
renewable energy is quite strong but RES 
projects are still reserved for ‘big’ players 
– wealthy individual investors and compa-
nies, which have the human and financial 
capital required to overcome administra-
tive difficulties. The United Nations Devel-
opment Programme (UNDP) in Croatia 
initiated a project in 2013, ‘Energy cooper-
atives in Croatia’2, to introduce, test and 
encourage development of REScoops. As a 
result, there are today nine energy cooper-
atives in Croatia, operating as energy start-
ups and all of them are experiencing diffi-
culties in carrying out their RES projects 
because of the current business climate. 
Business opportunities for energy coops 
lay in linking energy and agriculture – sev-
eral thousand Croatian citizens are mem-
bers of agricultural cooperatives, generat-
ing big potential for building competitive 
business in deprived rural areas (for exam-
ple, by implementing renewable energy 
solutions on family farms).

Local authorities in energy 
transition 
Cities and energy cooperatives can join 
forces to boost the local economy. Green 
Energy Cooperative (ZEZ)3, a Croatian en-
ergy coop with the mission of empowering 
local communities through use of local 
resources, is working with local authorities 
to meet their energy and climate goals. 
ZEZ is partnering up with Energy Cities4 in 
the implementation of the initiative Cove-
nant of Mayors in Croatia. Energy Cities 
carries out activities aimed at discussion 
and development of solutions in the pro-
cess of accelerating the energy transition 
of European cities and municipalities (in 
over 1,000 cities in 30 EU countries). All 
activities are based on innovative ap-
proaches, new ideas and new practices, 
aimed at active and continuous involve-
ment of local and regional administrations 
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and citizens themselves in the fight against 
climate change.

Energy cooperatives fighting 
energy poverty
A project funded by the European Social 
Fund, ‘Good Energy in Social Entrepre-
neurship’ is currently being implemented 
by ZEZ and the Craft College in Croatia. 
ZEZ fights youth unemployment as well as 
energy poverty – a team of the cooperative 
will train 30 young people from three Cro-
atian towns. The project idea is to improve 
energy efficiency in energy poor house-
holds through use of tips and energy effi-
ciency measures, carried out by young and 
long-term unemployed persons qualified 
as energy efficiency advisors. 

Energy cooperatives as a 
well-established concept in 
the European Union
A sustainable energy transition in many 
EU countries is based on engaging and em-
powering consumers. Energy cooperatives 
in Europe first emerged in Denmark in the 
1970s, in response to the oil crisis and the 
envisaged transition to renewable energy 
sources. Today, the concept of community 
energy is well established in the country – 
by 2004 over 150,000 citizens of Denmark 
were members of energy cooperatives, 
jointly owning more than 75% of installed 
wind capacity in the country. Many Euro-
pean countries recognised REScoops as a 
tool for long-term improvement in the 
economy, and have made energy cooper-
atives a common practice, for example 
Germany, Netherlands, Belgium and 
Spain. In Germany, almost 50% of installed 
renewable capacity is in the hands of citi-
zens, energy cooperatives and farmers 
while big utilities own less than 6% of in-
stalled RES, and only a few years back they 
were oligopolies in the electricity produc-
tion. REScoop.eu5 is the European Feder-
ation of Renewable Energy Cooperatives, 
linking 1,500 European REScoops and 
1,000,000 citizens, members of energy 
cooperatives. 

Energy cooperatives getting 
introduced in the Western 
Balkans
A comparative study on energy coopera-
tives in Eastern Partnership countries and 

the Western Balkans have been developed6 
by WECF Germany and ZEZ in 2017. The 
study focuses on REScoops as one import-
ant instrument for community energy and 
renewable energy transition in these re-
gions. Important variables in introducing 
and promoting energy cooperatives in-
clude: government support mechanisms 
for RES and community energy projects, 
drafting new strategies and action plans, 
changing attitudes towards the coopera-
tive model, and promoting local energy 
activism.
GIZ Office Bosnia and Herzegovina is cur-
rently conducting the project ‘Promotion 
of Renewable Energy in BIH’, designed to 
create and strengthen the framework pre-
conditions for the increased use of RES in 
BIH. Within this project, ZEZ is developing 
effective business models for financing RE 
projects and inclusion of local communi-
ties in RE projects, and recommendations 
for a legal framework that encourages 
community energy in Bosnia and Herze-
govina. This cooperation will foster ex-
change of know-how and best practices 
between the countries.

Policy support for community 
energy 
The ‘Winter Package’ of the European 
Commission (Clean Energy for All Europe-
ans)7, states that new energy policies can-
not be implemented without the support 
of citizens. National policy decisions have 
a strong impact on the development of cit-
izen-owned energy and energy coopera-
tives. Local governments can also do much 
to advance support for community energy. 
The Scottish government set a target of 500 
MW of community and locally-owned re-
newable energy by 2020 and, through sys-
tematic financial and technical support, 
the goal has already been reached. In Den-
mark, for example, a citizen needs simply 
to sign a few documents to become an en-
ergy cooperative member and buy a share 
in a wind power plant. Wind farm develop-
ers in Denmark are obliged to offer shares 
worth at least 20% of the total project to the 
local community. 
Croatian legislation does not look favour-
ably upon active citizen participation in the 
development of renewable energy.  UNDP 
Croatia, in cooperation with international 
and national partners, drafted recommen-
dations to encourage the development of 
energy cooperatives in the country in 2015.8 
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These guidelines are designed to help im-
prove legislation and encourage citizen par-
ticipation in renewable energy projects. 
Inspired by the Danish cooperative model, 
Croatia can make it obligatory to offer citi-
zens shares in commercial RES projects. 
Croatia can also introduce net metering 
with a netting period of one year and with 
better administrative support for house-
holds, based on good practice from Slove-
nia and the Netherlands. Additionally, 
based on the UK experience, Croatia could 
designate a special quota for community 
renewable energy (e.g. for wind and solar). 
Simply providing information is not enough 
- citizens should be actively involved in the 
decision-making process and energy own-
ership for the renewable energy transition 
to be successful  
Renewable energy development in Cro-
atia and the Western Balkan countries 
should be led by citizens and local re-
newable energy cooperatives, rather 
than big (often foreign) investors and 
companies. This way benefits generated 
from the local potential remain in the 
hands of the local community. 

Most of today’s cooperative members in 
Europe are motivated citizens focused on 
generating change in their local commu-
nities. Renewable energy should not be 
seen as another obligation imposed on our 
struggling economies by the European 
Commission, but rather as an opportunity 
to address social, economic and environ-
mental challenges. Only citizens can trans-
form our import-dependent energy system 
and protect out waters, air and soil – by 
choosing an alternative to dirty and expen-
sive fossil fuel-fired power plants.    

1  For the crowdfunding site, see https://www.indiegogo.com/
projects/energy-independent-school

2  http://www.hr.undp.org/content/croatia/en/home/opera-
tions/projects/environment_and_energy/energy_coopera-
tives.html

3 http://www.zez.coop
4 http://www.energy-cities.eu
5 https://www.rescoop.eu/
6  Short version available here: https://calendar.boell.de/sites/

default/files/companalysis_e-coops_eastern_europe_short_
version.pdf

7  https://ec.europa.eu/energy/en/topics/energy-strate-
gy-and-energy-union/clean-energy-all-europeans

8  Available at: http://www.hr.undp.org/content/dam/croatia/
docs/Research and publications/environment/UNDP-HR_
Krk recommendations_final_rp_SV_MD_MK.pdf
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