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1. Summary

In 2020, 3,431 hydropower plants (HPPs) are planned , 108 under construction and
1,480 are operationa | in the Balkans . Smallscalehydropower plants (SHPs)make up
by far the largestshare: 92% of the planned projects have an installed capacity ofess
than 10 Megawatt(MW).

Since the lasupdate of this kind in 2018, another 300 HPPscame into operation leaving
hundreds of kilometres of rivers and streams devastat® most ofthem in Albania and
Bosnia& Herzegovina. The vast majority of them are sma#icale dams (278).

There has been a significant increase in overall hydropower development, with numbers
of operating plants doubling between 2015 and 202@from 714 to 1.480). Looking only
at SHFs (< 10 MW)the increase is everstronger (from 590 to 1.324).

On the country level, the numbers of projectplanned andcurrently under construction
are as follows

Slovenia: 375 planned, 3 under construction
Croatia: 147 planned,1 under construction
Bosnia & Herzegovina: 390 planned, 35 under construction
Serbia: 824 planned, 14 under construction
Kosovo: 87 planned, 10 under construction
Montenegro: 92 planned, four under construction
North Macedonia: 193 planned, 12 under construction
Albania: 410 planned, 24 under construction
Greece(only northern part) : 565 planned, twounder construction
Bulgaria: 323 planned,two under construction
Turkey (European partonly) 25 planned, oneunder construction

Another key finding of this assessmentt,595 HPPs (45%) are planned or constructed
inside protected areas , including 245 in national parks and 597 in Natura 2000 sites (in
the Balkan EU countries Greece, Bulgaria, Croatia and Slovenia).



2. Introduction

Between 2010 and 2012, e first inventory of existing and projectedhydropower plants

(HPPs)in the Balkan region was carried outx E O E E BavexheBlueBA A OO 1 £ %O OI E
campaign(Schwarz 2012) The data was updateéh 2015 (Schwarz 20153, including for

protected areas (Schwarz 2015b), irR017 (Schwarz 2017)and in 2018 in the frame of

the EcoMasterplan for BalkanRivers (Riverwatch & EurdNatur 2018).

Theinitial inventory included only larger plants with an installed capacity ofabove 1 MW
However, the analysis of plannedprojects in protected areas indicatel a particularly
alarming amount of smallhydropower plants (SHPs; Schwarz 201%). Therefore,the SHP
category(0.1-< 1MW) wasincluded in the 2015 update.In this 2020 update, the category
of large-size HPPs (> 50) was further dividednto the categories 50-<100 and >100 MW
respectively.

The continuous update of thedatabase allovws a comparison of HPPdevelopment from
2012 to 2015, 2017, 2018and finally 2020.

3. Data preparation

The study area comprises theEUcountries Slovenia (Sl), Croatia (HRBulgaria (BG) and
the northern Balkan area of Greece (GRas well as the norREU countries Bosnia &
Herzegovina (BA), Serbia (RS), Montenegro (ME), Kosovo (KMprth Macedonia (MK),
Albania (AL), and the European part of Turkey (TR).

The update was carried out according to théollowing approach:

1. High resolution satellite data allows the systmatic scan of alHPPsin the existing

databaseto see if AT U OOAOOO 1 0600 AA AEAT CAA £EOI
AT T OOOOAOBGETTO6 10 AOI I opaingd dver thd past @O OA OE |
years, the seamless and quick streaming ohigh-resolution data provided by
Google Earth has facilitateda reliable comparison of changes in HPP statugthin
the time span of 20182020. In addition, Sentinel Il scenes are checkegkgularly
to detectrecent condruction works for medium and largescale projects(for SHPs
the optical resolution is insufficient).
2. Deep data mining in form of examining lists, newspapers, planning studies,
projects by investment groups, or other inventories is necessary to getan
overview of currently planned HPR or those under construction. The category
OB 1 Alcbrfodsés projects in every step of the planning stagé&om feasibility
and hydroelectric potential studies-to approved (licensed) ones.Further, existing
national NGOGHPP inventories such as for 8snia & Herzegovina, Bulgariaz and
Albania 3 are explored providing often much more detailed information on
individual HPPs.

1 http://voda.ekoakcija.org/bs/map/sve_mhe
2 https://dams.reki.bg/Dams/About
3 https://www.ecoalbania.org/wpcontent/uploads/2017/05/HPPs_al_finaleport mekapak.pdf
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3. Based on théfive inventories 2012, 2015, 2017, 2018and 2020, a comparisonof
datawas prepared

4. In addition to the update of HPPstatus, the data orprotected areas(PA) in non-
EU countrieswas updated and improved. However, many protected areasn non-
EU countries are still provisional and in planning stage.Protected areas are
divided in the following categories 1. National parks, 2. Ramsar sites, Biosphere
reserves and World heritage sites, 3. Natura200@reas, 4. Nature reserves, 5.
Emerald areas andorotected areasproposed forthe Natura2000 network, and 6.
Landscape protectionareas.

5. Finally,the datawasprovided in GIS formats and mapgas included in this repori
and the interactive online map onwww.balkanrivers.net was updated with the
new data.

Some technical issues explainingslight differences between the single datasets from
2012-2020 must be pointed out In regards totransboundary issues €.g.planned HPP on
Drina and Kupa) a pragmaticapproach has beerapplied by attributing projects only to
one country, evenwhen they are developed bilaterally. Furthermore, by applying the
most recentprecise border polygons, some borders have shifted slightly in the database
and thus HPPs located close to borders have been attributed to the neighboringuotry.
Another aspectof theregular updatesis a slight shift forindividual HPPsin their size class
(e.g. a HPP was planed isize class <1IMW but was built >1 MW or vice vers3. It must
also be emphasizedthat the completeness osmall plant data (SHFs 0.1-< 1 MW) is not
guaranteeddue tothe absence of national inventoriesas well asmissing information on
operation, e.g. of old mills/turbines. Finally changes innames and the position (e.g. of
dam/water abstraction points/ powerhouse) as well aghe merging of turbines can lead
to numbers differing slightly from official lists.

Data of potected areas(PAs) in the non-EU countrieshas been updatedfor Albania,

North Macedonia and Bosnia & Herzegvina. The most recent available datasets of
Natura2000, World Database on Protected AreasVWWDPA 4 and Ramsar as well as
Emerald havebeen appliedfor all countries. Natura2000 is an EU protection category and

thus, proposed Natura2000 networks in non-EU countries are only preliminary
designations 7 OAAT AEAAOA . AODBOA c¢mnnmn 1Thd <fdcthdE O6 h
protection is weak, similar to most of the Emerald areas in those countrieszurthermore,

in many cases, the definition ofinal boundaries has often not been decidedin contrast

to Bosnia & Herzegovina no recent additional proposab for Natura2000 sites are
availablefor Serbia(only Emerald areas).

Problematic is the overlyy of several categories (polygons) forprotected areas and
different types of zoning (not only for national parks), in combination with the HPP
inventory. Many protected areasoverlap, resulting inthe same HPPs being attributed to
two or more protection categories.For overall results,duplicateswere eliminated, so that
projects, whichfall in two or more categories are only counted in the highest categofe.
g.1. National park). Of coursethe data provides alsdotal numbers for a specific category

4 https://www.protectedplanet.net/en/themaitareas/wdpa



http://www.balkanrivers.net/
https://www.protectedplanet.net/en/thematic-areas/wdpa

4. Results

4.1 Overall distribution of HPP s, overlay with protected areas and
comparison in the time span of 2012 - 2020

In the entire project region, the total number of recorded and projected HPPs increased
to 5,019, whereas1,480 HPFs are operational. In the categories > 1 MW a&onsiderable
increaseof existing damscan be recordedsince 2012, due to the completion 0390 plants.

The numberof planned projects 3,431 in total) increased significantly for smaller HPPs
while no further large projects have been addedProgressin planning and construction
cannot be assumedfor all projects recorded previously, but there is no evidencethat

these projects have been abandonedeventhough some of thethem are politically no

longerin discussion.In regards tovery small HPR, it is often very difficult to verify their

status (even with satellite images) and most probably some more planthave already
moved from the planning to the implementation phase

Most projected HPPs fall in the categorie 0.1-<1 and 1-<10 (a total of 3,162projects or
92%). Theseplants, though small or medium, cause significant damage since theytend
to almost every river in the region and are unfortunately often projected on riversvith
high ecological valueor even within protected areas(see fig. 1)
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Figure 1: Total distribution of hydropower plants for entire project area.
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Figure 2: Country distribution of hydropower plants for entire project area

Figure 2 compares hydropower development between countriesBosnia& Herzegovina,
Albania, Serbia andNorth Macedoniaare current hotspots ofHPPconstruction, while the
lists of projects in planning are considerably longer in all countriesSovenia being an
Alpine country hasthe largest number ofoperating plants, but the increaseof additional
projects plannedis most markedin Albania, Serbia,and Bosnia& Herzegovina
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Figure 3: Overview ofhydropower plants in protected areas

The numbers of hydropower plants in protected areas increasesalso. Despite the
provisional designation of protected areaspreviously planned HPPsare now falling
within protected areaboundaries,asfor examplein Albania, North Macedoniaor Bosnia
& Herzegovina The high number of projectainder implementation in Emerald/proposed



Natura2000 areas reflects thisAlthough the allocation and protection status and regime
are very heterogeneous, 45% of alhydropower plants fall in protected areas
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Figure 4: Overall comparisonbetween years 012-2020).

Figure 4 shows overall hydropower developmentsince 2015 In 2012 no dataon small
hydropower was included. There has been a significantincrease in hydropower

development, with numbers of operating pants doubling between 2015 and 2020.The
decrease of HPPs indicated aeingO OT AAO E i B cArindt be@Adérgbbdiada
reversetrend for the booming development Especially in the case @HPs it is difficult to
recognize construction sites on satellite imageryand moreoverthis class is of high
fluctuation. Small projects are often implemented within months, changing from the
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Figure 5: Overall comparisonfor SHPY0.1- <10 MW) between years 012-2020).

Figure 5 focuses onHPPsbetween 0.1 and 10 MW. These dants have been increasing
even more, from 590 in 2015 to 1324 in 2020, and the number continues to riseThe
development of small and mediumsized HPRin Albaniaand Bosnia& Herzegovinaleads
to dozens, even hundreds ofilometres of abstracted rivers and the water is conveyed
through pipes partially across catciment boundaries. Nearly all rivers are affected and
each year newSHPsof 1MW or just below appear, often summing up to class-L0 MW
over entire valleys or smaller catchmentsMost probably, the number for SHR of 0.1- <
1MW is even higher.
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Figure 6: Overall comparisonfor HPFs>10 MW for2012, 2015, 2017, 2018 and 2020

Figure 6summarizes the development of larger dams for the full range of time steps. The

number of operating plantsincreasesby 32%, from 118 in 2012 to 156 in 2020, including

many medium and large river stretchesin the project area.Plants on larger, water-rich

rivers are still primarily planned in narrow valleys in the upper catchmentbut there are
alsosites in the lower river courses suchas thoseforeseen on Bosna, Drinaor | OA é A

Two huge dams realized in the past years are those on Sava@ ikd:HPP) and on Devoll

(Moglice HPP, compare coverimage). Ax O1T 1 A6 DOl EAAOO APPAAOAA
lists of the EU, suchas thoseon- 1 O AaédA.im for Montenegro.
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4.2 Distribution of HPP sin Slovenia

The biggesthydropower plant completed in Slovenia in recent yeards " O A LHPRoA
Sava. Imgeneral,the development slowed down, bunumerous plans exist. Completion of
the HPP chain on upper Sava salled and the expected planning horizons become longer
due to extendedenvironmental obligations and increasingpublic awareness.
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Figure 8: Distribution of HPPsin Slovenia

Figure 9: " O A LHPR&A the mouth of Krka river (Natura2000) is the youngest major
hydropower plant on Savariver (GE 2020)
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Figure 10: Distribution map of HPRin Slovenia.
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4.3 Distribution of HPPs in Croatia , including within protected areas

Similar to Slovenia the development of larger HP®on Sava, Kupa and Karstreasis very
slow currently . Likewise, the designation of many rivers as Natura2000 arealsasled to
areduceddevelopmentof SHPs
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Figure 11: Distribution of HPPsin Croatia.

Figure 12: Several smaller HPBwere implementedeven in lowlandsin recent years, e.g. nwh of Karlovac,
Kupa catchment(GE 2020).
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Figure 13: Distribution map of HPRin Croatia.
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4.4 Distribution of HPPs in Bosnia & Herzegovina

No other country with the exception of Albania is subjecto such intensivehydropower
exploitation as Bosnia & Herzegovina. Especialthe construction of smaller HPR (0,1-
10 MW) has beenbooming in recent yearsAlso two bigger projects on Bosna are uner
implementation, eventhough construction seems tohavebeen stalled in recent months.
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Figure 14: Distribution of HPPs in Bosnia & Herzegovina

Critical examples for new damsan be foundon many medium-sized rivers, such asthe
LaH &or Fojnica.The projects n the pristine headwaters of Neretvaseem tohave been
stopped for now, but projects close to the Sujeska National Park are under
implementation. Several HPPs have also been built oarge tributaries of Vrbas and
Bosna.

Figure 15: Lai/a HPP(2.5 MW) on Lower LaF/ariver, close tothe mouth of Bosnariver .
© http://voda.ekoakcija.org
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Figure 16: Distribution map of HPR in Bosnia & Herzegovina.
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4 5 Distribution of HPPs in S erbia

Similar to Bosnia & Herzegovina Serbia is subjecto extensive SHPdevelopment, mainly
in some southern districts. Larger projects suchas on Ibar or - | O AageAslowly
developing, but could becommissionedsoon.
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Figure 17: Distribution of HPPsin Serbia (the chart is rather distorted due to theextraordinary high
number of SHPs).

Figure 18: The upper Black Rzav, Blucho huchaiver, is subjectto constriction of several SHR (GE 2020).

17



Figure 19: Several SHPsare implemented along therivers coming from Kopaonik National Park. Along
with water abstraction, the regulation of rivers and reinforcements of steep banks (light white lias on
river banks) are frequent(GE 2020).
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Figure 20: Distribution map of HPRin Serbia
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4 .6 Distribution of HPPs in Kosovo

On selected riversof Kosovo,SHPdevelopment has beenacceleraing. It seems that
companies from Albaniaare now investigating hydropower exploration in Kosovo, but
also Austrian subsidiarycompanies are planning and constructing new plants.
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Figure 21: Distribution of HPPsin Kosovo.

Figure 22: Recently completed HPP on Lepenica (one of at least B®Psplanned on that river) (GE 2020).
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Figure 23: Distribution map of HPRin Kosova
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4.7 Distribution of HPPs in  Montenegro

In general,the further development of SHRSin Montenegrois rather slow.However, there

are somelarge-scaleprojects in planning, suchasthoseon- T OA é A
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Figure 24: Distribution of HPPsin Montenegro.

Figure 25: SeveralSHPshave beenconstructedin recent yearsnear Babino Polje, at the boundary
of Prokletje National Park (GE 2020).
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Figure 26: Distribution map of HPRin Montenegro.
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4 .8 Distribution of HPPs in North Macedonia

The development ofSHPsn North Macedoniais slow but steady and numerous projects
already exist. In the context of developing a national extract of the Eco MasterPlan for
Balkan Rivers (Riverwatch & Euronatur 2018)local colleagueshave beendiscussng the
problem of water abstraction from several smaller catchments and the general problem
of precise localization of abstractionpoints, pipes and power housesThisseems to bea
general problem for most ofthe neighboring countries, too, as thesetypes of HPPare
complex, caudng serious damages overdozensof kilometres of small rivers and creeks,
even entire smallcatchments
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Figure 27: Distribution of HPPsin North Macedonia

Figure 28: Completed PadaliskaHPP. In the lower right corner is the inlet and under the cleared open
linear area the pipes are positionegdcompletely removing theriver and its riparian forests (GE 2020).
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