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Abstract

Background: As the countries of the Western Balkans (WB) have committed to sustainable development, the
process of regulatory and economic adjustment is underway. As part of the aforementioned fact, the WB countries
have commenced exploitation of energy from renewable sources, among which hydropower is the most important.
The main objective of the study is to analyse the status of renewable energy transition in the WB region, focusing on
the construction and exploitation of small hydropower plants (SHPPs), as well as a proposal for an original model for
decision making in this field, based on a multidimensional decision-making space. Namely, in most cases, there is
resistance to the construction of SHPPs in the WB territory, as well as divided opinion among investors, companies,
environmental movements, academia, and citizens on this issue. This shows that the entire decision-making process
has to be reviewed and re-designed.

Results: The results of the study show that the construction of SHPPs caused damage to environmentally protected
areas, living conditions of local communities, touristic and agricultural potential. All of the foregoing matters have led
to mass protests by citizens and a high degree of mistrust so that the future of SHPPs in the WB is extremely uncer-
tain. The assessment of the acceptability of existing SHPPs through the proposed model showed that 74% of SHPPs
cannot be considered acceptable from the aspect of the location where they were built, and from the aspect of the
impact on the quality of life of the local population. Accordingly, this paper provides suggestions for much-needed
improvements.

Conclusions: The construction of SHPPs is causing numerous controversies, opposition, and resistance. To find the
right solution, and contribute to sustainable energy and economic development, it is necessary to develop a fully
transparent and objective policy system in this field, and to use contemporary models for decision making with
emphasis on the involvement local communities in the decision-making process.

Keywords: Sustainable energy transition, Small hydropower plants, Environmental awareness, Modelling, Decision-
making process, Western Balkans

Background

The acceleration and development of the global econ-

omy mean that the demand for energy resources is con-

stantly increasing. Uncontrolled industrial growth and

the expansion of non-renewable energy sources have led
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main goal is to prevent an increase in the global average
temperature and, if possible, to return to the period when
the global warming was below 1.5 degrees Celsius (pre-
industrial period).

Increased environmental awareness is especially pre-
sent today in the countries of the EU, because sustainable
development is strongly implemented in all major strat-
egies of this community of countries. The EU strongly
supports sustainable development goals, and with its
strategies, projects, and activities, it strives to enable
their most efficient implementation. European industry
shows a strong orientation towards the circular economy
and eco-industries in general. A new strategic agenda
2019-2024 [1], places special emphasis on sustainable
development goals, including environmental protection
and social well-being. Statistics show that the number
of jobs related to environmental protection in the EU is
growing. For this reason, it can be noted that the key to
success lies in enabling people to possess the appropriate
skills and knowledge for the green jobs of tomorrow.

According to the European Green Deal, Europe
should become the first climate-neutral continent and
thus ensure a sustainable future and economic growth
for its citizens. The main goals as defined in this docu-
ment are: transformation of the EU into a prosperous
society with equal opportunities for all citizens, intro-
duction of an energy efficient economy that saves natu-
ral resources, improvement of health and protection of
citizens from environmental risks, introduction of car-
bon border adjustment mechanism, reduction of energy
poverty, introduction of smart infrastructure, stimulat-
ing the circular economy, reducing the amount of waste,
and digitalization. The Green Deal is an integral part of
the European Commission’s strategy to meet the 2030
Agenda, defined by the United Nations. Implement-
ing the transformation of the EU into a climate neutral
region by 2050 is an ambitious undertaking that requires
complex activities, in the first phase in the field of adopt-
ing certain policies and regulatory frameworks, which
should be developed and adopted in each Member State
by 2023 [2]. The goals set for 2020, envisaging the share
of 20% RES in total production, have been met, while for
2030, this target has been increased to 32%. In the EU,
the predominance of wind and hydropower is evident,
which together make up two-thirds of the total produc-
tion (35% each). According to the Eurostat’s Renewable
energy statistics, the energy mix of renewable sources
also includes solid biofuels (8%), solar power (13%) and
other renewable sources (9%) [3].

In the EU, there is a clear interest and readiness of all
Member States to get involved in the development of
new strategies and tools, to create a sustainable future.
With the adoption of the Green Deal at the end of 2019,
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the European Commission adopted the goal according
to which Europe should become the first climate-neu-
tral continent by 2050. The GHG emissions should be
reduced by at least 55% compared to 1990. The challenge
ahead of the EU is now how to transform the ambitious
climate agenda into efficient legal and economic instru-
ments ‘in a fair way, leaving no one behind’ [4].

To achieve this goal, basic phases are presented, which
should be the main drivers of decarbonisation. The first
phase refers to the increase of energy efficiency, the
second to the increase of the application of renewable
energy sources, followed by the greatest possible elec-
trification, and the last phase to the reduction of the use
of fossil fuels in each energy sector. By the end of 2030,
the EU is committed to reducing energy consumption to
32.5%.

Reliable and affordable electricity is the basic goal for
achieving a quality life. As a result of growing interna-
tional concerns about climate change, energy policy
worldwide is under substantial pressure to transition to a
low-carbon future [5]. According to the latest estimates,
1.6 billion people on the planet still do not have access
to electricity, which makes up 13% of the total popula-
tion, of which the largest percentage is located in rural
areas. The energy sector is one of the largest polluters in
the EU, and 75% of total GHG emissions come from this
sector. This is mostly due to power plants and thermal
power plants, which in 2015 were responsible for 24% of
the total greenhouse gas pollution and 29% of CO, emis-
sions. Coal has been a reliable and one of the leading
sources of energy in Europe for years, but it turned out
that people paid a very high price for its use. Coal com-
bustion releases many toxic chemicals (SO,, NO,, PM)
that have an extremely harmful impact on human health,
the environment, and are directly responsible for both
climate change and global warming [6]. Due to the grow-
ing demand for energy and the desire to reduce depend-
ence on energy imports, it is commonly acknowledged
that one way to achieve decarbonisation is the use of
renewable energy sources [7]. For this reason, the process
of transformation of the energy sector has begun, which
has the greatest potential for successful and efficient
decarbonisation, as the cost of electricity obtained from
these sources decreases. The share of renewable energy
in gross final energy consumption, across the EU, has
increased over recent years from 9.6% in 2004 to 18.9% in
2018. The construction and operation of SHPPs are some
of the activities that significantly contribute to the energy
transition.

World Small Hydropower Development Report
(WSHDR) from 2019 stresses that SHPP is suitable in
remote rural areas with a low energy demand, because
it is adaptable to particular local community’s needs. In



Pavlakovic et al. Energy, Sustainability and Society (2022) 12:9

recent years, the number of countries that have estab-
lished a feed-in tariff for SHPPs has been declining, par-
ticularly in Europe at the fastest pace. According to the
latest WSHDR report from 2019, that number is 22, i.e.,
50 worldwide. By 2019, Europe used about 52% of the
total potential for the construction of mini-hydropower
plants, which averages 19,699 MW. According to the
number of constructed mini-hydropower plants, West-
ern Europe sets the record, with a percentage of about
85%. Although SHPPs are renewable energy sources,
their construction still involves many challenges and
pressure from environmental groups, strict environmen-
tal regulation, as well as from the local communities and
investors [8].

Construction of SHPPs is causing numerous contro-
versies and resistance from local communities due to
the endangerment of the ecological characteristics of the
areas in which they are being built. On the other hand, it
is inarguable that SHPPs have positive effects with a view
to decarbonisation, because they are a clean source of
electricity. To find the right solution and achieve sustain-
able economic development, it is necessary to carefully
consider all the positive and negative effects that they
produce.

This global shift towards the use of SHPPs is driven by
perceptions of their advantages relative to large dams:
almost no carbon gas emissions, limited environmen-
tal impacts, lower engineering requirements, shorter
construction periods, and lower total investment cost
[9]. However, all these advantages that come with the
installation of SHPPs, also entail certain consequences.
Efforts to preserve the environment and to use energy
from renewable sources as much as possible can often be
found in conflict with the imperative of economic devel-
opment and social welfare of citizens, which is reflected
not only in economic benefits, but also in the right of citi-
zens to live in a healthy environment and to preserve it
for future generations. In the case of SHPPs in the WB
region, the way that they are built and exploited has led,
in a significant number of cases, to an increasing dissatis-
faction of citizens, residents of SHPP sites, because they
threaten water supply, biodiversity, the entire ecosystem
(especially when it comes to protected areas), agricultural
activities in rural areas, and the survival of the population
in the area.

The main aim of this study is to review and analyse the
construction of SHPPs in the WB region, and to define a
model for assessing their sustainability in terms of envi-
ronmental and social acceptability (aspects that have
not been adequately taken into account in the previous
period). The proposed model can be used in the decision-
making process in the future, which would certainly help
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to avoid identified problems and improve the sustainable
energy transition of the WB region.

Methods

The methods used in this paper are a statistical method,
historical, inductive-deductive method, empirical and
methods of proof and refutation. Theoretical research
and analysis are supported by data from the international
scientific and professional literature, such as European
Commission, United Nations and Energy Community. In
addition, for research background data are get by authors
who have studied similar issues in their publications and
articles. Empirical methods were used to collect original,
accurate numerical data, by which the relevant conclu-
sions were defined. The inductive—deductive method
was used to explain, as well as to discover established and
new laws and the methods of analysis and synthesis are
used to analyse complex concepts, attitudes and conclu-
sions to simpler components, and each part was studied
separately. The method of synthesis is used to connect
the simple parts into one whole and to make conclusions
about the situation SHPP and its attitudes and perspec-
tives in the WB region. The historical method aimed to
determine the existence of the principle of development
within the phenomenon observed in a certain period of
time which is about two decades in the past.

Results
The WB and the EU sustainable energy transition
The problem of pollution caused by the exploitation of
conventional energy sources in the WB region is not only
a problem of this region, but also has consequences for
Europe as a whole. Thermal power plants are the biggest
polluters in Europe. The average coal-fired power plant
in the WB emits 20 times more sulphur dioxide and 16
times more particulate matter than the average European
power plant (chronic coal pollution—report).

The Guidelines for the Implementation of the Green
Agenda for the Western Balkans [10] suggest a number of
initiatives such as:

+ Improving the sustainability of production of raw
materials;

+ Integrating the WB in key ecosystems, such as
renewable energy, tourism, energy-intensive indus-
tries, etc.;

+ Developing circular economy strategies;

+ Raising awareness of citizens on waste problems and
sustainable consumption; and

+ Sustainable development and innovation policies for
the economies through the implementation of Smart
Specialization Strategies.
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With the help of the EU, the WB countries have
adopted certain laws in the field of environmental pro-
tection, which primarily relate to the reduction of green-
house gas emissions, implying the phasing out of coal
(especially lignite), but they fail to implement them. The
factual situation in the WB shows that certain coun-
tries (Montenegro and the Republic of North Macedo-
nia) have given up on their plans to build new coal-fired
power plants. In contrast, despite the signing of the
Energy Community Treaty by all WB countries, and
incentive loans provided by the EU to finance RES pro-
jects, the Republic of Serbia and Bosnia and Herzegovina
plan to build new lignite-fired power plants with the help
of Chinese companies and banks [11]. In the period from
2015 to 2017, the subsidies given by the Republic of Ser-
bia were far higher than those given for renewable energy
sources.

However, the region is characterized by high RES
potential, estimated at around 25 GW of installed capac-
ity in small hydro, wind, solar, and geothermal energy,
with an additional 72,300 GWh/year from biomass [12].

Southern Europe, which includes the largest num-
ber of countries in the WB, belongs to the area, where
the untapped potential for the construction of SHPPs is
much greater than what is used. Albania is a country rich
in water resources. The number of SHPPs has increased
in recent years, but that capacity still does not exceed
more than 12% of the installed capacity. Although the
installed capacity of SHPPs in Bosnia and Herzegovina
has increased by as much as 150% in recent years, the
used potential is only 9%. There are 16 SHPPs in Mon-
tenegro, which together produce 25 MW, but only 9 are
newly built. In the Republic of North Macedonia, the
total installed capacity is 90.6 MW, while the total poten-
tial is estimated at 260 MW. In the Republic of Serbia, the
used potential of water resources is 19% [13].

After 2018, almost all countries of the WB have seen
an increase in the number of built SHPPs, but there are
more and more controversial views on the issue: legal,
technical, sociological, and environmental problems.
Protests against the construction and the investors
themselves are becoming more frequent, increasingly
escalating into conflicts. Citizens’ resistance to SHPPs is
growing, which is hindering the energy transition in this
region, and thus disrupting the European Commission’s
plans for Europe to become climate neutral by 2050 [14].

Electricity production in the WB is mainly obtained
through the use of lignite and hydropower. The national
energy strategies of the WB countries still do not envis-
age a significant reduction in the use of lignite, while the
governments of certain countries additionally subsidize
the opening of new coal-fired power plants. The pro-
cess of opening and transparency of the energy market
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in these countries is slow, often obstructed by politi-
cal instability in the country, unregulated legal system
and corruption [15]. Due to all of the foregoing, the sig-
nificant potential of the WB countries in the field of RES
remains untapped, and this especially applies to hydro-
electric energy and biomass.

In the process of joining the EU, the WB countries
have committed to pursuing certain goals; hence, they
accepted and approved the National Action Plans related
to increasing the use of renewable energy sources. Each
state has committed to producing a certain amount of
electricity from renewable sources in a certain period
of time, applying subsidies (feed-in tariffs) as the basic
mechanism for achieving such ambitious goals.

The introduction of renewable sources to the market
in the WB countries was planned in several phases, and
while envisaged quite ambitiously, no country managed
to achieve its goals on time. It turned out that despite the
support of the EU, there are certain restrictions in each
country that slow down the development of RES. Ini-
tially, these were unstable markets, where the feed-in tar-
iff changed frequently, so the market proved to be quite
unstable for investors. There were also administrative
barriers, outdated networks, insufficient readiness and
not enough experience [16].

The production of electricity from SHPPs in the terri-
tory of the WB countries began in the mid-1990s. This
trend became especially important when the EU set
targets for the production of electricity obtained from
renewable sources for 2010 and started financing projects
in the aforementioned branch through institutions such
as the European Bank for Reconstruction and Develop-
ment. Data from 2018 show that the WB used as much
as 70% of the investment obtained through EU funds for
renewable energy sources for the construction of SHPPs
[17].0On the other hand, except in Albania, no new large
hydropower plants have been built in the past decades.

Table 1 shows the share of RES in total electricity pro-
duction in the WB countries, in comparison with the EU.

Table 1 Share of RES in total electricity production in the WB
countries and the EU (%)

Country 2009 2019 Goal 2020
Albania 312 36.6 38
Republic of Serbia 21.2 214 27
Bosnia and Herzegovina 340 376 40
Montenegro 26.3 37 33
Republic of North Macedonia  17.2 16.8 23
EU 13.1(EU19) 197 (EU27) 20

(Source: https://ec.europa.eu/eurostat/databrowser/view/nrg_ind_ren/default/
table?lang=en)
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As seen in Table 1, Montenegro has exceeded the set
targets, while Albania and Bosnia and Herzegovina
are very close to the set targets. On the other hand, the
Republic of Serbia and the Republic of North Macedonia
are significantly deviating from the plan for 2020. How-
ever, compared with the EU average, the targets in the
field of renewable sources are very high for the WB coun-
tries. The reason for this should be sought in the starting
point, namely, in the fact that the countries of the afore-
mentioned area traditionally use hydropower, as well as
firewood for heating [18].

The SHPPs have been built before in the WB, so by
2009, 16 of them were built in the Republic of Serbia, 32
in Bosnia and Herzegovina, 32 in Albania, 7 in Montene-
gro, and 17 in the Republic of North Macedonia (Fig. 1).

Nevertheless, with the receipt of incentive funds from
the EU and the adoption of strategies for the RES, their
number has increased significantly. However, the actions
of numerous activists for the protection of the environ-
ment slowed down the implementation of plans for 2020.
Only the Republic of North Macedonia managed to
achieve the envisaged plans approximately (Fig. 2).

When looking at the National Renewable Energy
Action Plan for the WB (Table 2), it can be concluded
that hydropower dominates.

According to the National Renewable Energy Action
Plan, all WB countries have pledged to produce a cer-
tain percentage of electricity from renewable sources by
the end of 2020. Table 2 shows what the implementa-
tion of this plan would look like. The highest priority of
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all countries is hydropower, namely, the highest percent-
age of renewable energy should be produced from water
resources, and ranges from 96.47% in Albania to 80.28%
in Serbia.

SHPPs in the WB—country overview and main challenges
To gain a clearer insight into the status of the energy
transition and the potential of hydropower, Table 3 shows
the main characteristics and challenges per WB country.

It is evident that all countries in the WB region are
characterized by significant hydro potential that should
certainly be used with special care, since water is a valu-
able resource, vital for the development of society and
each individual, and is an important part of every eco-
system. Water resources are used in different ways, but
obtaining energy using hydro potential is certainly among
the most complex ones [19].

The construction of SHPPs certainly has a positive
impact on the sustainable energy future [20], but stud-
ies on the harmful influences in the WB countries are
rare. In most cases, opinions from the local communities,
which are one of the key drivers for opposing the con-
struction of SHPPs, are neglected. Namely, the inhabit-
ants of the areas in which the SHPPs are being built (or
are planned to be built) are pointing to a harmful impact
on the environment, biodiversity, flora, and fauna. A spe-
cial problem is a reduction and/or termination of water
supply from watercourses, which threatens the survival
of the inhabitants of rural communities and the per-
formance of income-generating activities. In addition,
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Table 2 Percentage of renewable installed capacity in the WB in 2020 to meet the binding 2020 targets

Country Hydropower Wind Biomass Solar energy Geothermal
energy

Albania 96.47 1.25 0.21 2.08 0.00

Bosnia and Herzegovina 89.37 9.00 1.36 0.27 0.00

Republic of North Macedonia 88.82 6.25 1.75 3.18 0.00

Montenegro 81.50 13.80 4.00 0.70 0.00

Republic of Serbia 80.28 15.08 431 0.30 0.03

Source: https://www.energy-community.org/implementation/Serbia/reporting.html

the existing or possible sports-recreational and tourist
potentials of the area are endangered [21].

In a large number of cases, the necessary analyses were
not performed: hydrological, hydro potential analysis,
technical, environmental impact analysis [22], and even if
they are, their results are generally not transparent. There
is no data that an analysis of the threat to the population
in terms of security of water supply in the coming dec-
ades has been performed.

According to research studies, 817 hydropower plants
projects, are accounting for 49% of the total installed are
located in protected areas. And most of these projects
are related to SHPPs. Out of 141 registered SHPPs within
national parks, 28 already exist or are under construc-
tion, whereas 113 SHPPs are in the pipeline [23].

Nature reserves and world cultural/historical herit-
age sites are on the list for the exploitation of water
resources. There are 30 existing SHPPs and 25 new ones:
in Bosnia and Herzegovina, construction is planned on

Livanjsko polje, in the Romania on Srebarna Ramsar
site on the Sava, in Montenegro in Durmitor national
park, in Albania on Butrint Ramsar site. National parks
and nature reserves with rich flora and fauna (of which
many protected species are on the verge of extinction),
are exploited and endangered through large and small
projects.

During 2020 and 2021, the number of projects
increased and the conflicts between national and local
interests became more frequent. The problems of bio-
diversity destruction found in such areas represent
much greater damage than the amount of energy that
can be obtained from SHPPs. It often happens that due
to a non-existent or inadequately conducted environ-
mental assessment study, the local population (mostly
rural) is left without water, due to the restructuring of
water supply and demand. Although the construction
of SHPPs attracts investors, corruption is present in
many WB countries, thus raising the question of who
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Table 3 Main characteristics and challenges for energy transition in the WB region

Country Main challenges

Albania 43% of total water potential is used

The government has pledged that 38% of total electricity will be produced from renewable sources by the end of 2020
The estimated potential of the SHPPs up to 10 MW is 1963 MW

The existing installed capacity of power plants up to 10 MW is 12% or 240.19 MW

Construction of the SHPPs is much slower than expected (one of the possible reasons being lack of finances)

Bosnia and Herzegovina
The state has 3 energy bodies

The electricity market is quite underdeveloped

The government has pledged that 40% of total electricity will be produced from renewable sources by the end of 2020
There is no national law on renewable energy sources

The estimated potential of the SHPPs is 1005 MW or 3520 GWh

The insufficient use of water potential is caused primarily by the administration, unstable market, corruption

Republic of North Macedonia

The most important renewable sources are water and biomass

The government has pledged that 28% of total electricity will be produced from renewable sources by the end of 2020
The estimated potential of the SHPPs is 260 MW

The total installed capacity in 2016 was 130 MW

The main obstacles: it is necessary to reassess the capacity (due to the possibility that potentials are overestimated in
certain places), investment costs, complicated procedure for obtaining permits

Montenegro

Hydropower is and will be the main source of electricity

The total installed capacity in 2016 was 25, out of a total of 16 facilities built, 7 were old and over 30 years old

The set of laws were adopted in order to harmonize national laws and regulations with the European ones

Some of the obstacles: lack of general water management plans, inadequate distribution and transmission network,
low demand for electricity in the territory where the potential of water resources is greatest

Republic of Serbia

The government has pledged that 27% of total electricity will be produced from renewable sources by the end of 2020

The estimated potential of the SHPPs is approximately 467 MW

The total installed capacity in 2018 was 87.6 MW (19%)

Obstacles: frequent changes in institutional regulations, complicated permitting procedures, a lot of expensive prepara-
tion of the initial and the main project, limited funds for investments in these projects; cost recovery assessment

can get permits for the construction of these plants
and become a subsidized/privileged producer.

What characterizes the projects of most WB coun-
tries is the lack of transparency of the documentation,
coherence, and corruption. The controversy caused
by investment projects over the years has led to an
increased global emphasis on both social impact and
obtaining a “social permit” from the local population.
Many studies have shown that "social permit" is most
easily obtained when there is transparency and open
communication between all stakeholders.

In August 2020, the activists gathered around the
initiative “Let’s Defend the Rivers of Stara Planina”
broke through the pipe on the river Rakita, which was
set up during the construction of the SHPP. This is just
one in a series of protests in the region, and it is the
most direct indicator of the degree to which the local
population is primarily opposed to the construction of
SHPPs.

Experts warn of a necessity to align EU energy policy
with the EU Biodiversity Strategy as soon as possible.
If biodiversity is destroyed, the European Green Deal
will not be fulfilled.

Discussion

The main findings presented in this paper point out to
the fact that energy transition in the WB region is a com-
plex process, which is difficult and slow, characterised by
controversial decisions, corruption and non-transpar-
ency, non-functional energy market, with the WB coun-
tries having significantly lower levels of competitiveness
and governance quality as compared to EU countries
[24]. Due to all the foregoing, future sustainable energy
development in this region is a challenging process that
requires changes at all levels, and above all policy effec-
tiveness [25].

Regardless of the commitments made, the WB coun-
tries do not, to a greater or lesser extent, implement a
sustainable energy transition in line with the require-
ments (regardless of the adapted regulatory framework
and available financial support instruments), especially
in the EU candidate countries [26]. The reasons for this
are numerous and complex, and primarily relate to the
application of outdated technologies, high degree of cor-
ruption, investments by foreign companies in activities
that are major polluters, the absence and/or non-trans-
parency of environmental monitoring.
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Having in mind the existing infrastructure for electric-
ity production, it is certainly necessary to implement
gradual closure of thermal power plants, invest in the
maintenance of existing large hydropower plants, and
certainly revise the procedures and control of the SHPPs.
Namely, decarbonisation (defined basic goals of the
Green Deal) encourages the use of electricity from clean
sources, while the hydro potential in the WB region is
certainly significant [27]. This fits into the estimates that
the hydro potential of Europe can play the most impor-
tant role in achieving carbon neutrality, because it has
the greatest potential for electricity generation, with a
flexible approach which involves considering the social
and environmental consequences [28].

In that sense, it should be emphasized that the con-
struction of SHPPs continues after 2020. According to
the latest data, a total of 692 SHPPs have been built in the
WB region: 139 in Bosnia and Herzegovina, 142 in the
Republic of Serbia, 20 in Montenegro, 99 in the Republic
of North Macedonia, and 290 in Albania. After 2020, it is
planned to build another 2,386 SHPPs: 390 in Bosnia and
Herzegovina, 911 in the Republic of Serbia, 92 in Monte-
negro, 193 in the Republic of North Macedonia, and 410
in Albania [29].

In order to achieve this without adversely affecting
people and the environment, it is necessary to perform
a series of studies and assessments: Hydrological study,
Chorological potential analysis, Technical study, Envi-
ronmental impact assessment, as well as studies on the
economic feasibility [30, 31]. In most cases, the public
in the WB region was ignorant of whether these stud-
ies were performed, their results were not presented to
the public, and there are doubts about their objectiv-
ity. Due to all the foregoing, citizens have developed a
deep distrust of the system, and it can be expected that
the problem of non-acceptance of SHPPs will continue
in the future. Only through objective implementation
and public insight into the results of these studies, while
informing the citizens of the foregoing, and through the
implementation of the projects that have not be found to
have harmful social and environmental impact [32], can
the future of SHPPs in the WB region be considered sus-
tainable. At this time, the aforementioned requirements
have not been met.

Proposed model for decision making on the construction
of SHPPs

The research showed that the decision-making pro-
cess on investing and building SHPPs in the Western
Balkans uncovered great weaknesses, thus leading to a
high degree of public distrust in decision making in this
respect, with an extremely uncertain perspective.
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The WB countries that are the subject of this research
are not members of the EU, but have committed to imple-
menting numerous changes in the energy sector. This has
mostly been done, but the effects of the changes are very
weak and in the case of SHPPs have led to open conflicts
between citizens and investors. Most importantly, the
need to consider the role of renewable energy sources
stems from the fact that the world is facing energy cri-
sis, with growing energy consumption. The WB countries
have modest financial resources, which is an additional
reason to approach this issue with special attention.

The current way of making decisions on the construc-
tion of SHPPs in the WB countries has been completely
non-transparent. Apart from the positive legal regula-
tions which define the status of a privileged energy pro-
ducer (and thus the profit), other criteria used in the
decision-making process, as well as the method of work
and the expertise of the persons involved in the process,
are neither clear nor known to the public.

Due to all the aforementioned, a Model for decision
making on the construction of SHPPs in this region is
proposed (assessment of existing and decision-making
on new investments in SHPPs). The model is based on
the need to perform a multi-criteria analysis which will
include a number of criteria that are relevant and have
not been taken into account so far, the most important of
which are (in order of importance):

1. Sites for installation of SHPPs. The construction of
SHPPs in national parks must not be allowed, and
existing SHPPs built in national parks have to be
removed. This criterion must be of an absolutely
eliminatory nature.

2. The impact of SHPPs on the ecosystem. A compre-
hensive assessment of the impact of construction
works and operation of SHPPs on water, air, land,
flora and fauna must be carried out. Impacts can be
minor, moderate, major and devastating. In addition,
impacts can be immediate, short-term, long-term or
permanent. From the aspect of the possibility of cor-
rection, the impacts can be easy, moderate, complex
or impossible. Impacts that are transient in nature
and that can be neutralized should not be an obsta-
cle to the construction of SHPPs, while the impacts
of greater intensity or those irreversible must be an
eliminatory factor.

3. The impact of SHPPs on the quality of life of local
residents. This part of the analysis is particularly
complex, but is completely neglected in the existing
decision-making system. It includes the following
parameters: socio-demographic structure of inhabit-
ants of the area under review, structure of economic
activities, size of households, size of holdings, the
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existing method of water supply, the existing method
of using water potential by households, the existing
methods of using other natural potentials by house-
holds. If the construction of SHPPs endangers the
water supply and economic activities of the local
community, an acceptable technical solution has
to be found. Otherwise, the construction of SHPPs
must not be allowed.

4. Assessment of the directions of sustainable economic
development of the area. The construction of SHPPs
largely prevents or can completely stop the use of
agricultural, tourist, sporting, cultural and other
potentials that can enable the sustainable develop-
ment of the area. If such potentials exist, they must
be given priority over the construction of SHPPs, or
a technical solution to be adapted to the sustainable
future of the area must be chosen.

Of the above criteria for assessing the impact of invest-
ing in SHPPs, the first one is discrete (whether the loca-
tion of the construction is in the national park). The
remaining 3 criteria may have different values in terms of
intensity, durability and possibility of correction of nega-
tive effects (Table 4):

The aim of the Model for decision making on the con-
struction of SHPPs is to support decision making on
whether investing in SHPPs is justified or not, which
implies 2 possible decision-making outcomes. One crite-
rion is discrete and eliminatory (under 1), and the three
remaining criteria (under 2, 3 and 4) have three types of
impact. Each impact is expressed by one of the four pos-
sible values, which implies multidimensionality of the
decision-making space. As a consequence, the model
that should enable decision making has a high level of
complexity, so it was not possible to use existing models
(decision tree). Therefore, a new original proposal was
developed, i.e., model decomposition and decision-mak-
ing optimization were performed (Fig. 3).

Decision making according to the first (discrete and
eliminatory) criterion is singled out as the primary one,
while the remaining three criteria have been considered

Table 4 Impact types used in the Model for decision making on
the construction of SHPPs

Impact types

Intensity Durability Correction possibility
Minor Immediate Easy

Moderate Short-term Moderate

Major Long-term Complex

Devastating Permanent Impossible
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on an equal basis in special components (marked by
a dashed line). In case the SHPP building site is in the
national park area, the final outcome is negative. If this
is not the case, the impact of SHPP construction on the
ecosystem shall be assessed as follows: if the outcome is
negative, there shall be no further considerations and the
final outcome is negative. If the outcome is positive, the
assessment of the impact on the life of the local popula-
tion shall then be conducted according to the same prin-
ciple as in the case of the assessment of the impact on the
ecosystem. A negative assessment leads to a final negative
outcome, and a positive one leads to an assessment of the
impact of SHPP construction on the local area develop-
ment. As for this criterion, the assessment is performed
according to the same principle.

Model optimization was performed by components,
according to the same principle for each criterion: it was
performed by combining the limit values of the types of
impacts. For example, in the decision-making process,
the DEVASTATING and MAJOR values proved to be
discriminatory for the decision on the negative outcome
in the impact intensity assessment for each criterion. The
same applies to the IMPOSSIBLE and COMPLEX values
in the possibility of correction. Examples of combina-
tions for positive outcomes are EASY and MODERATE
in the assessment of possibility of correction, and IMME-
DIATE and SHORT-TERM in the assessment of impact
durability.

In order to achieve system flexibility, another out-
come (Additional consideration required) was added in
the final phase of the model design, which covers cases
of occurrence of the mean values of criteria. This is typi-
cal for two criteria—impact intensity and possibility of
correction in case they have the MODERATE values. In
that case, the strategy implemented in the model requires
additional activities and reassessment in order for a final
decision on investment to be reached.

Data on the criteria used to make decisions on the con-
struction of SHPPs in the territory of the WB countries
are not available, but it is assumed that a permit could not
be obtained without conducting the preliminary hydro-
logical and technical study, as well as the environmental
impact assessment. Data on the aforementioned are not
publicly available, but the resistance of local communities
and damage to the ecosystem show that environmental
impact assessments are questionable, and that the assess-
ments of impact on the lives of local population have nei-
ther been made, nor are they required by any regulation.
A large number of SHPPs have been built in protected
natural areas and national parks, which is not in accord-
ance with applicable regulations. Moreover, in places
where biodiversity is endangered, it is not adequate to
build SHPPs, because it disrupts the EU Biodiversity
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Strategy, but there is a large number of SHPPs in the Bal-
kans that threaten biodiversity. The in-pipe hydropower
generation system is most commonly used as a techni-
cal solution, since it uses only surplus overhead and flow
water pressure to obtain energy, so as not to jeopardize
the supply to the population. However, this was not taken
into account.

Applying the proposed Model for decision making on
the construction of SHPPs to SHPPs that have been built
in the territory of the WB so far, it is found that 74% of
them do not meet the above criteria, primarily because
they are located in the territory of national parks (49%)
and/or built in a way that endangers the survival of resi-
dents in the respective areas.

The foregoing leads to a realistic assumption that
SHPPs, regardless of their potential, are not an adequate
renewable energy source for the WB countries in the
future, because new SHPPs have been envisaged for the
construction in the locations and in a way that will con-
tinue to jeopardize or prevent supply of water as a vital
resource for the life of local residents, as well as the per-
formance of activities to earn income in the future. No
preliminary analyses of the impact of SHPPs on the qual-
ity of life of citizens have been performed, and further
resistance from local communities is expected.

The WB countries have to consider the profitability of
further investments in hydropower in general (regardless
of the capacity of the future plant). Given the importance
of water, the weakness of institutions and high levels of
corruption, it is recommended to suspend any invest-
ment in the exploitation of hydro potential in the WB
countries until the conditions are met for the aforemen-
tioned Model (expected to be improved over time) to be
applied by experts transparently and without exception.
The weakness of institutions and high levels of corrup-
tion call into question the possibility of fulfilling the con-
ditions for the foregoing in the near future.

Conclusions

Addressing global warming and climate change is a fun-
damental goal not only of the EU but of all countries. The
EU has made ambitious decisions, to become the first
carbon-free continent by 2050, which means that non-
renewable energy sources will be completely phased out.
Production of energy from the SHPPs has its place in EU
plans for climate neutrality.

Through renewable energy projects, the EU promotes
reduced pollution, and at the same time reduces the
dependence of countries on energy imports. In terms of
water resources utilization (85%), Western Europe ranks
first in the world in the number of SHPPs. The WB coun-
tries belong to the territory of Southern Europe, whose
water resources are considered underutilized.
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The main goal of this paper is an overview of SHPPs
built in the territory of the WB, and a proposal for the
original Model for decision making on the construc-
tion of SHPPs, with an assessment of the acceptability of
existing SHPPs in accordance with the proposed model.
Namely, the criteria according to which SHPPs obtained
operating permits are unknown to the public, and the
decision-making process itself is completely non-trans-
parent. Moreover, the decisions have been completely
made on a centralised basis, without the involvement of
local communities.

Managing and exploiting water resources in many
examples leads to conflicts between economic develop-
ment and profit on one side, and environmental protec-
tion on the other. In the WB, but also in the world, an
increasing number of SHPPs have been built or planned
in nature reserve areas with protected flora and fauna,
thus leading to bigger and more radical protests of the
local population and activists.

Despite conflicting opinions in the scientific world
when it comes to SHPPs, there is no dispute of their
importance in places where they are cost-effective and
where the control of the terrain and obtained permits
is regulated by adequate laws. When a quality study on
environmental impact assessment is conducted, when
it is determined that the construction of SHPPs will
not have a negative impact on biodiversity and will not
endanger flora and fauna, as well as water supply to the
local population, there is no obstacle to its construc-
tion. Establishing communication between all stakehold-
ers (investors, municipality, state, local population, and
all other stakeholders) is a necessary precondition for
reducing the errors evident in the current choice of loca-
tions and techniques for the construction of SHPPs in
the WB territory. Due to the complexity of the issue, it is
necessary to apply an adequate decision-making model,
expected to constantly improve, and to make the results
of the analysis fully transparent.

Special emphasis must be given to establishing a rela-
tionship of trust and better cooperation with representa-
tives of local governments, their inclusion in construction
plans and respect for their requirements, since they have
so far been completely excluded. In addition, resolving
corruption, adopting legislation, and obtaining the status
of a privileged producer without favouritism are the most
important steps in the normalization and stabilization of
the renewable energy projects, and challenges for all WB
countries. Future science-based research and reporting
on this issue are of great importance, highly needed and
recommendable.
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