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Hydropower Landscape in the Slovenian Alps
Pros and Cons for the Construction of Hydropower
Plants in the Upper Soca Valley

Blaz Komac, Matija Zorn

Riassunto - |l paesaggio idroelettrico nelle Alpi slovene. Pro e contro per la
costruzione di centrali idroelettriche nell’alta valle dell’lsonzo

Prima e dopo la Seconda guerra mondiale, sul fiume Isonzo (Slovenia) furono costruite
quattro grandi centrali idroelettriche. Negli anni Sessanta, il regime autocratico autorizzo la
creazione di uno sbarramento nei pressi di Bovec, malgrado l'opposizione della popolazione
locale e dell'emergente movimento ambientalista. Un decennio piu tardi, il movimento d'op-
posizione al progetto di Kobarid sfocid nell'approvazione della legge di tutela sull'lsonzo.
Anche negli anni Ottanta, il progetto di sbarramento del fiume Idrijca si scontro con una
forte opposizione. Attualmente, si progettano nuove centrali idroelettriche, in quanto il suo
sfruttamento & ritenuto al di sotto del suo potenziale. In questo articolo, presentiamo lo svi-
luppo dello sfruttamento idroelettrico di questo paesaggio alpino, analizzandone le ragioni
a suo favore e gli argomenti contrari.

Introduction

The Alps are an important source of water' for power generation,? which
has been opposed on account of its environmental and socio-economic conse-
quences.® Werner Batzing* identified six phases in the development of hydro-
power (hereafter, HP) use in the Alps:

— Phase 1 (1890-1920): the first hydroelectric power plants (hereafter, HPP)
met the needs of the local economy;

— Phase 2 (1920-1940): the electricity produced in the Alps could feed large
industrial centers outside the Alps; in the Alps more than 200 artificial dams
were built;
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— Phase 3 (1940/55-1970): a further 100 dams or more were built;

— Phase 4 (1970-1990): this period is characterized by the emergence of the
environmental movement;

— Phase 5 (1990-2011): aspirations for the use of renewable energy sources led
to the construction of pumped storage HPPs;

— Phase 6 (from March 2011/nuclear accident at the Fukushima power plant):
new HP initiatives emerged as a result of the phasing out of nuclear energy in
some Alpine countries.®

Altogether more than 550 large HP structures have been built in the Alps,
with a total installed capacity of about 46 GW, most of them in Italy (14.4 GW)
and the fewest in Slovenia (0.5 GW/).® Their large reservoirs are capable of stor-
ing about 5 percent of the annual Alpine runoff.”

A similar development is observed in the So¢a River catchment, Julian
Alps (Slovenia), where HPPs currently have an average annual production of
1,100 GWh (the estimated potential is 1,800 GWh).8

This article presents the plans for building large HPPs on the So¢a River
in the period from the 1960s onwards. So far, this topic has not been treated
comprehensively in the literature. To fill this gap, we analyzed the contents of
virtually all accessible literature on this topic in Slovenia, such as daily newspa-
pers, magazines, professional and scientific publications. We analyzed 185 arti-
cles, 93 of which published in the daily newspaper Delo (founded in 1959), to
identify historical patterns in the changing arguments for the construction of
HPPs, and the increased awareness of nature conservation that emerged very
early also from a global perspective.

Based on detailed content analysis, we outline the development of HP use
and analyze the reasons for and arguments against it, represented by the Lad-
der of Citizen Participation.

Hydropower in the Soca Valley

The Soca is a 138 km long alpine river that originates in a karst spring in
the Julian Alps. It first flows 96 km through western Slovenia before reach-
ing Italy and finally the Adriatic Sea. Its upper reaches are characterized by an
alpine snow-rain regime with a spring peak discharge and a 150-fold difference
between the minimum and maximum discharge.®

The first two HPPs were built in phase 1 (according to Batzing) when
the area belonged to Austria-Hungary.'® They provided electricity to the Idrija
mercury mine (1893, HPP Mesto) and the Cave del Predil lead and zinc mine
(1898, HPP Moznica). Both are still in operation.'” In 1921 (phase 2),'” when
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Fig. 1. Existing and planned HP facilities in the Soca River catchment. Sources: Radinja (see note 8).
Geografski informacifski sistem za podrocje obnovljivih virov energije, www.engis.si/portal.html, 7 June
2021. Soske elektrarne, www.seng.si/en/hydropower-plants, 5 June 2021.
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Tab. 1. Installed capacity and mean annual energy production currently managed by the company Soske
elektrarne, with reference to the development phases of the HP network in the Alps. The phases in the table do
not add up cumulatively, but indicate new facilities in individual phases (exceptin the last row)

Phase of HP Country at |Installed | Share (%) | Installed Mean Share (%) | Mean an-
developmentin | the time capacity capacity - | annual nual pro-
the Alps accor- — existing additionally | production duction
ding to Batzing (MW) planned — existing — addi-
(MW) (GWh) tionally
planned
(GWh)
1(1890-1920) | Austria- 0.73 0.22 3.00 0.26
Hungary
(till 1918)
2 (1920-1940) | Kingdom of 51.44 15.26 49.37* 253.55 21.95
Italy
3(1940/55- Yugoslavia 267.60 1,219.00
1970)
4 (1970-1990) | Yugoslavia 4214 12.50 233.00 145.88 12.63 503.00
5(1990-2011) | Slovenia 241.97 Tl 749.40 64.88
(after
1991)
6 (2011-) Slovenia 0.85 0.25 3.30 0.29
TOTAL 33713 100 549.97 ;15518 100 |1,722.00

* For the year 1921. The plans were changed several times during the Italian period.
Source: Soske elektrarne (www.weng.si/en/hydropowerplants, 5 june 2021).

the catchment was part of the Kingdom of Italy, plans were submitted for the
construction of nine HPPs, of which the HPPs Pluzna and Log were built. In
1929, a string of five HPPs were planned, of which the HPPs Doblar and Plave
were built (Fig. 1). A HPP was planned near Kobarid and one near Tolmin,
There were plans to exploit the high-alpine lake Krnsko jezero (1,394 m), now
part of the Triglav National Park. At present, the capacity of the HPPs from
this period exceeds 51 MW (Tab. 1), with a total electricity production of over
250 GWh a year.”

After World War II (phases 3 and 4)' initiatives for the HP exploitation of
the Soca River emerged approximately every ten years. In the early 1950s, a plan
was prepared to build a chain of seven HPPs: Krsovec, Zaga, Trnovo, Gabrje,
Solkan and Trebusa, as well as a run-of-river HPP between Lake Bohinj and
Tolmin.'® It was argued that, if the river potential was fully exploited, the So¢a
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«would provide more electricity than could be generated by all the power plants
in pre-war Yugoslavia».'® In 1952, HPPs on the So¢a produced 25 percent of
Slovenia’s electricity, in 1964 they produced 9 percent and only about 4 per-
cent in the mid-1970s."” Although the plans were modified there were heated
polemics in the 1960s associated with the construction of the HPP Trnovo,
the construction of the HPP Kobarid in the 1970s, and the construction of the
HPP Trebusa in the 1980s. Several small HPPs were built in the 1980s, and of
the large plants planned, the HPP Solkan (phase 4) and the pump-storage HPP
Avée (phase 5) were built (Tab. 1).'®

The 1960s - the HPP Trnovo

Its construction would create a 80-metre-high dam near Bovec with a reser-
voir 10 km long and 2 km wide (Fig. 2), and would submerge the Cezso&a village
of 300 inhabitants. The capacity was to be 140 MW with an average annual pro-
duction of 470 GWh."® When the plans were presented in 1964, the construction
of the HPP «stirred the public like no other similar initiative before».?°

The government set up a commission, which concluded that the construc-
tion was necessary and reasonable, but it would spoil the beauty of the land-
scape and the river discharge regime.?’ One of its members wrote:?? «I'he Com-
mission met at the time of the energy crisis ... [which] ... had a significant
impact on the work.» He added that they «had worked for a mere two months,
while the HPP had been planned since 1955». A public discussion followed,
which was accompanied by reactions from experts with opinion articles and the
public with roadblocks and rallies,?® «a level of resistance never seen [...] before
then».?* The government commissioned the Urban Planning Office to organ-
ize a symposium, which took place from 24 to 26 November 1965.2° Partici-
pants spent the first day on-site with the proponents «explaining the plan not
in the conditional mode but in the future tense».?® On the second day, 20 lec-
tures were given, and on the third day, the topic was discussed by more than 40
panelists. The statements were supported by radio and television.?” According
to the minutes,?® the «problem discussed here is probably one of the most del-
icate, and has caused such an uproar that we have come to the conclusion that
a certain intolerance is to be feared.» The event was an important step toward
greater participation in decision-making.?°

Proponents of construction argued that the HPP would «save» the energy
sector, the reservoir would flood areas of «poor quality» and that the lake
would be attractive to swimmers.*® They brought «fans who loudly applauded
some speakers and opposed, heckled and booed others».?'
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Opponents emphasized that the area «is considered to be a real national
park of Europe».® They mentioned «a huge mud-filled depression», the fog,
the impossibility of fishing and river erosion.®®* They pointed out concerns
about bedrock instability,3* recalling the catastrophic events in Vajont (Italy),®
and the negative impact of the HPP on tourism,*¢ as the water level would
be lowered by 25 meters to 60 meters in September and October.?” During
this period the country was plagued by a «general shortage of electricity»®®
and power outages that caused billions of dollars of damage.3® The opponents
«were branded romantics and sentimentalists, and during the symposium one

. of the fans «turned off the lights and loudly demanded that the opposing side

provide electricity with their romanticism if they could.»*°

The government then ordered the investor (Soske elektrarne Nova Gorica —
SENG) to produce an environmental report,* which documented so many nat-
ural and cultural assets that consent could not be granted. In 1966, the national
Assembly postponed the decision for 20 years.*”> The advocates pointed to the
necessity of the construction of HPPs on several later occasions.*®

The 1970s - the HPP Kobarid

In the 1970s, a plan was put forward for a 65-metre-high concrete dam
above Kobarid, behind which a 4.5-km-long lake would emerge. A HPP with a
capacity 63 MW would produce 183 GWh of electricity annually.** As the State
faced electricity shortages, emphasis was placed on the economic importance of
the HPP.*® If a decade ago one of the main arguments for construction was to
regulate the river regime, in the 1970s it was to reduce flood risk.*® Local polit-
ical organizations unanimously supported the project, while the Urban Plan-
ning Institute, the Institute for the Protection of Cultural Heritage, and the
Society for Environmental Protection were opposed.*” They were concerned
that the HPP*® «is merely a Trojan horse that would later open the door to full
exploitation of the So¢a Valley, and argued that it is economically unreasonable
to stop halfway.» Despite the opposition, the national Assembly voted in favor
of construction in February 1971.

A heated debate was sparked off by the open letter of the Society for Envi-
ronmental Protection of June 10, 1972, claiming that «the inhabitants of Tol-
min are being coaxed, cajoled and given promises».*® Several public associa-
tions demanded that the area be declared a «natural attraction of particular
importance.»® After the 1976 earthquakes in Friuli, attention was also drawn
to this hazard.®" In October 1978, the magazine Planinski vestnik (Mountain
Bulletin) published a letter penned by Slovenian communist leader Edvard
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Peterlin (see note 20), p. 139.

Kardelj, claiming that: «unplanned, reckless and irresponsible activities affect-
ing nature, supported by commercialism, consumer mentality, short-sighted-
ness and selfishness of individuals and some groups often cause irreversible
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damage.»®? The Society for Environmental Protection published a memoran-
dum for the protection of the rivers So¢a and Idrijca.5®

These public outcries against the construction can be seen as the back-
ground of the growing environmental awareness® while local residents, too,
were «increasingly opting for the protection of natural beauty».?® In the 1970s,
new laws were passed to protect the environment. The Protected Area of the
River So¢a and Its Tributaries Act was adopted in 1976 and can be considered
the first regulation for safeguarding natural rivers in Europe.®® In 1980, the
construction of the Kobarid, Kamno, and Radovna HPPs was postponed for
two decades.®”

. The 1980s - the HPP Trebusa

In the 1980s, a 14 km? lake was to be created behind a 120-metre-high
dam on the Idrijca River,®® and the HPP with a capacity of 170 MW was to
generate 320 GWh per year (Fig. 1).°° Since three villages with 700 inhabitants
would be flooded, concerns were raised immediately.® Opponents pointed to
the changes in the cultural landscape and climate, loss of habitats, and contam-
ination with sediments from the Idrija mercury mine.®' It was also pointed out
that the dam would be located in the area of the active Idrija Fault.®?

A round table on environmental protection was organized in Idrija.?
Although the state-organized formal public debate had not yet begun in March
1987, the prognosis for the construction of the HPP was poor because the envi-
ronmentally aware residents of the valley publicly voiced their opinions.®* Pub-
lic demonstrations followed.®® In a public debate in Idrija, hundreds of partici-
pants —among them a «surprising number of young people» — refused to accept
«any negotiations».%® In June 1987, the municipality of Tolmin voted against
construction,®” and the final decision was postponed until 2000.%8 In the early
1990s, investors turned to small HPPs (Fig. 1),%° a process seen in other parts
of the Alps, such as Austria.”” With the political change in 1990, the reformed
communists in Idrija opposed the construction of the HPP Trebusa, and the
Slovenian Greens did the same in 1992.7" In 1990, the So¢a River was declared
a natural asset of national importance by a decree of the Tolmin Municipality.”

Repeated attempts to build dams in the new millennium

In 2011, the Chamber of Commerce and Industry claimed that the National
Energy Program proposal to produce high-quality «blue, renewable energy»
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made sense in the SoCa region, where the power generation «has successfully
coexisted with the environment for a century».”® Later that year, the Energy Act
proposed the construction of a 40-metre dam on the Ué&ja River. A feasibility
study was conducted, and a public discussion of the plans held in the affected
Zaga village, both concluding with a clear «no>. Even the plan for the HPP
Kobarid was discussed again.” The proposed Energy Act contained a provi-
sion in Article 565 to simply repeal the 1976 Act that protects the Soca River
and its tributaries” and stated that even the Nature Protection Act”® would
no longer apply to the So¢a River. The Energy Act was the subject of public
debate only for a few weeks during the summer. When the Slovenian Academy
of Sciences and Arts took a stand against,”” the Ministry of Environment and
Spatial Planning concluded that the construction of HPPs on the Soa «is not
allowed».”® In 2018, this issue culminated in an international campaign Balkan
River Defence, calling for a halt to plans to build a HPP on the U&ja River.”® In
the Balkans, 1,004 HPPs were in operation in 2017, 188 were under construc-
tion and 2,796 were being planned.&°

HP is viewed as environmentally friendly («green», «blue») in energy con-
cepts, although it is acknowledged that it brings more difficulties as its use for
energy production «competes» with its uses for drinking and agriculture (irri-
gation, etc.). It is acknowledged that a technology «relying on large dams» is
problematic and that HPPs are unlikely to contribute to decarbonisation to
the extent expected.?’ However, SENG stated that it would not withdraw the
HPP Ug¢ja from its plans.®? In 2020, the Energy Trading Board concluded that
the laws should be amended because the «existing ones do not allow the con-
struction of HPPs».82 This turned out to be untrue.®* In mid-May 2020, a let-
ter was published whose author suggests that «the wings of some citizen ini-
tiatives should be clipped a little»®® complementing one a year older, which
stated that by «not using our rivers», we have «forgone the purest renewable
water energy».5

Discussion and conclusion

We have presented the development of HP use in the Upper So¢a Valley in
recent decades and shown that it is in line with the development in the Alps.®”
Today, HP is seen as placing considerable pressure on rivers in Europe. In fact,
there is on average one barrier per river kilometer,®® because of which more
than 20 percent of freshwater fish species are considered endangered.®® We
have presented the «cascading» attempts to dam the So¢a River with tens-of-
meters high dams. The first attempt from the 1960s ended with a moratorium
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that lasted until the discussion about the HPP Kobarid in the 1970s. In both
cases, the arguments against were based on the uniqueness of the river and the
limitations of the future development of tourism. In the 1970s, the debate again
ended with a moratorium. In the mid-1980s, plans to dam the Idrijca River trig-
gered a heated public debate that led to the formal decision on the project being
postponed (again) for 20 years. Later, when the region was used for ski, kay-
aking and rafting tourism,?° it was not until the 2010s that new attempts were
made to change the legislation and build HPPs on the U¢ja River.

The arguments for the construction of dams in the So¢a River catchment

‘went from «phase 1» addressing local needs (coinciding with phase 1 after

Bitzing),®' to responding to industrialization needs in «phase 2», development
needs in «phase 3»°? (phases 2 to 4 after Bitzing), and sustainable development
needs in «phase 4», with HP as representative of green energy (phase 5 after
Batzing; HP has been questioned as «clean» energy in the last years)®® and
addressing the low-carbon needs in «phase 5» (phase 6 after Batzing). In the
future, we expect a new phase of multipurpose reservoirs,** e.g. for HP, flood
control and as water reserves during droughts,®® redefining the hydroelectric
landscape.®® Considering the negative trends of the discharges of alpine riv-
ers,”” this argument might prove to be the strongest, «as they provide drinking
and industrial water and are used for electricity generation.»%

In the past 60 years, in line with climate change adaptation, the use of
HP has no longer been just a basis for local (1960-1970) and regional (1970-
1980) economic development, but has become a component of «pure», «blue»,
«green» (1980-2000) and «low-carbon» (since 2000) electricity generation.
From an environmental perspective, the HP generation in the So¢a Valley began
as a «local solution to regional energy problems» and the negative impacts were
local. Today HP generation is a «local environmentally friendly way of solving
global environmental problems» with supposedly no negative impact in terms
of carbon emissions.®® Despite being renewable, HP comes along with severe
social and ecological adverse effects.’®

The Ministry of Environment and Spatial Planning claims that no large-
scale HPPs will be built in the So¢a and its tributaries'®' but they are positive
about the construction of small-scale HPPs.'°? Apparently, building new dams
is a global trend'® and the «solution» to future problems,'** instead of adapting
the existing HPPs to the upcoming changes.

The topic discussed reflects the development of nature conservation in
Slovenia.'® It was precisely the public debate on the protection of the So¢a
River, which took place in the mid-1960s, that played a role in the «awakening»
of civil society, particularly the environmental movement,' which grew at the
same time as the north-American environmental movement.'°” In Alpine coun-
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Ladder of participation interwar period 1 1950 1960 1970 1980 (1990 2000 2010 2020
(Arnstein 1969) (Italy, fascism) | (Yugoslavia, socialism) : (Slovenia, democracy)
1 1
4 | Citizen control : :
. | I Small HPs
Citizen power <—— - Delegated power 1 l
g ) I 1
2| | Partnership '| HP Trébusa
(=5
fg Placation : ’lPKﬂb“'id: HP Idrijca
Tokenism <«—j & Consultation } HP Trnovo :' HP Uja
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G Therapy HPPs Doblar, ITI’“'E | Strong ccanomic pressure in
Nonparticipation <«—— ) . : | & democratic system
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Public purticipation outside formal forums is not desivable  + by legal means

Fig. 3. Construction of HPPs on the Soca River according to the Ladder of Citizen Participation (HPPs in italic
were not built). Source: Arnstein (see note 111).

tries (e.g. Austria from the 1970s onward), the emergence of the environmental
movement is also linked to «the evolution of the country’s energy system»,'®®
The public debate which was tolerated in Slovenia at that time is rather surpris-
ing for an autocratic regime. For example in China,'%® «widespread opposition
had little or no effect on the ultimate outcome of a particular dam construc-
tion»,'"°

The attempts presented here to build the HPPs mostly fit the categories of
tokenism and non-participation, characteristic of the lower levels of the Ladder
of Citizen Participation."" Figure 3 shows the changes in the degree of public
participation in building HPPs from the interwar period to the present. As it
was not possible, in the absence of data, to cover the entire period with compa-
rable indicators, the figure was created by the authors, based on our knowledge
of the literature analyzed, development of the area, and of the role of the public
in nature conservation in Slovenia.'"”

The undemocratic socialist political regime allowed public participation
to a fairly high degree, but only within the protocols established by law. There-
fore, people were barred from discussing issues in public, «outside» the prede-
termined framework in the form of «round tables», lectures, and conferences
led by the authorities. Conservationists in Slovenia were reprimanded for not
adhering to «constitutionally» established or prescribed methods of public
debate and decision-making. Therefore, activists developed techniques, skills,
and a wide network of informants to reach a broader public.'""® More recently,
we have once more been seeing a rather low level of public participation in the
democratic system due to ad-hoc changes in legislation that limit NGOs par-
ticipation in decision-making."* This development is not what is described as
common in the literature."® For example, only NGOs that formally demon-
strate a legal interest and have a certain number of members can participate.
Public debate is constrained in terms of time and importance to decision-mak-
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Tab. 2. Factors influencing public perception of HP projects

Environmental and ecological impacts Socio-economic impacts Positive impacts

Negative changes to the environment Negative impacts on the economy Benefits to economic development
and livelihoods

Ecological changes Unequal distribution of benefits Benefits to social development

Increased hazards Issues with the process of public

participation or consultation

Destruction of or changing landscapes

Sources: Mayeda/Boyd (see note 121). Cf. Chala/Ma'Arof/Sharma (see note 117).

ing, reducing democratic control of public provisioning and employing strat-
egies to remove debate from the public sphere."® For this reason, the era of
«green» and «sustainable» development is characterized by increasing pres-
sure on the Alpine space, nature and rivers, of which the So¢a River is a rele-
vant example,

HP is an important economic asset for the Alps. Nevertheless, the con-
struction of dams has had strong and lasting negative impacts on nature, econ-
omy and society as green and renewable is not necessarily sustainable."” This
concern is of great importance, as most of the residents of the nearby Taglia-
mento River (NE Italy) identified the conservation of the river as a top priority
for future management, reflecting the discrepancies between river management
and citizens” values and priorities.'"® This was also expressed by geographer
Karel Natek stating:"® «Since the vast majority of Alpine rivers are regulated
or energy-exploited, the natural preservation of the So¢a is extremely impor-
tant for the entire Alpine region.» In modern approaches: 1) environmental and
ecological impacts, 2) local socio-economic impacts, and 3) public participation
and consultation practices (Tab. 2), also defined as «triple conflicts»,'?° are key
factors in the development and deployment of energy systems.'?'

The paper points out that there have been changes over the decades, par-
ticularly in the arguments for building HPPs, which follow socio-economic
development elsewhere in the Alps,'?? as Bitzing has noted. At first, HP was
an essential component of economic development, but was subsequently char-
acterized by growing environmental concerns. Today we face a new era for HP
governance'?3 as HPPs are an important source of electricity generation in the
Alps and contribute to the reduction of CO, emissions. Nevertheless, the impact
of HPPs on nature and landscape cannot be ignored, so that some rightly ask:
«what would sustainable solutions have to look like [...] if all remaining poten-
tial for HP production are to be exploited?»'?* Electricity generation through
HP is necessary when the «technical, economic, and environmental benefits
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of HP make it an important contributor to the future world energy mix, par-
ticularly in the developing countries.»'?® However, also in developed Alpine
countries, such as Switzerland and Austria, the expansion of reservoirs and the
construction of new pumping HPPs «are considered a necessity to master the
energy transition.»'?® The «triple conflict» remains unsolved.
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In opening: The Boka waterfall in the
Soca Valley is more than 100 meters
high and its discharge can reach up to
100 m¥/s (upper figure). The Ajba dam
was built in 1940 for the HPP Plave to
meet Italy's electricity needs in the in-
terwar period (lower figure). Photos by
Matija Zorn.

KOMAC, ZORN HYDROPOWER LANDSCAPE IN THE SLOVENIAN ALPS



218

Notes

1 D. Viviroli, R. Weingartner, «The hydrologi-
cal significance of mountains: from regional to global
scale», Hydrology and Earth System Sciences, 8, 6, 2004,
pp. 1016-1029.

2 K. Lanz, K. Heinrich, R. Weingartner, «Wa-
ter-related hotspots in the Alps», in: L. Flreder et al.
(eds.), Alpine Water. Common Good or Source of Con-
flicts? Proceedings of the Forum Alpinum 2018 and the
7" Water Conference, Breitenwang 2018, pp. 14-23.

3 G. Voegeli, D. C. Finger, «Disputed dams:
Mapping the divergent stakeholder perspectives, ex-
pectations, and concerns over hydropower develop-
ment in Iceland and Switzerland», Energy Research
and Soctal Science, 72, 2021, pp. 1-23.

4 W. Bitzing, Die Alpen: Geschichte und Zukunft
etner europdischer Kulturlandschaft, Miinchen 2015.

5 E.g. in Germany. See: M. Landry, «Environ-
mental consequences of the peace: The Great War,
dammed lakes, and hydraulic history in the Eastern
Alps», Environmental History, 20, 3, 2015, pp. 422—
448.

6 Water and Water Management Issues: Report on
the State of the Alps, Alpine Signals (Special Edition 2),
Bolzano 2009.

7 Bitzing (see note 4); Landry (see note 5).

8 D. Radinja, «Projektirana HE Trnovo v Soski
dolini», Geografski obzornik, 12, 4, 1965, pp. 114-119;
Id., «Geografska problematika hidroenergetskega iz-
koris¢anja Soske doline», Geografski obzornik, 13, 3-4,
1966, pp. 98-104; R. Simac, «Izraba vodne energije
porecja Soée», Goriski zbornik, 1968, pp. 53-56; M.
Hrvatin, M. Zorn, «Trendi pretokov rek v slovenskih
Alpah med letoma 1961 in 2010», Geografsk: vestnik,
89, 2, 2017, pp. 9-35; Idd., «Climate and hydrologi-
cal changes in Slovenia’s mountain regions between
1961 and 2018», Ekonomska i ekobistorija, 16, 2020,
pp. 201-218; M. Vranje$, «Zgodbe z <najlepse reke>:
humanisti¢énogeografski pogled na zgodovino

HISTOIRE DES ALPES - STORIA DELLE ALPI - GESCHICHTE DER ALPEN

razvoja in upravljanja turizma na Sol&i», Geografski
vestnik, 92, 2, 2020, pp. 29-44.

9 P. Frantar (ed.), Water Balance of Slovenia 1971—
2000, Ljubljana 2008.

10  Cf. B. Wagner et al., «A review of hydropow-
er in Austria: Past, present and future development»,
Renewable and Sustainable Energy Reviews, 50, 2015,
pp- 304-314.

11 M. Nusdorfer-Vuksanovié, Ls Vid-
rih-Lavrengi¢, Elektrarne, mlini, zage, vodovod: ... v
pore&ju Sote 1918-1943: Predstavitev dokumentov Teb-
nitnega urada Gorica, Nova Gorica 1991; A. Pavsic
Milost, Zgodba o luti: Soske elektrarne Nova Gori-
ca 60 let, Nova Gorica 2007; K. Kofol, «Gospodars-
ka raba voda na Tolminskemy, in: Id. (ed.), Vode se n:
dovolj: Zbornik o vodab na Tolminskem, Tolmin 2017,
pp. 113-160; D. Pirih, «Soska dolina bi bila precej
drugaéna: O neuresniCenih nacrtih za elektroenerget-
sko izrabo vodotokov v Poso&ju», Tolminski zbornik,
2020, pp. 313-328.

12 Cf. G. Bonan, «An alpine energy transition:
The Piave River from charcoal to <white coal>», Envi-
ronmental History, 25, 4, 2020, pp. 687-710; Id., Le ac-
que agitate della patria. industrializzazione del Piave
(1882-1966), Rome 2020.

13 Nusdorfer-Vuksanovié/Vidrih-Lavrenci¢  (see
note 11); M. Zorn, P. Miksa, «T'he Rapallo Border be-
tween Italy and Yugoslavia after the First World War»,
Histoire des Alpes — Storia delle Alpi — Geschichte der
Alpen, 23, 2018, pp. 165-181; Pirih (see note 11).

14 Zorn/Miksa (see note 13).

15 Pirih (see note 11).

16 S. Jelenc, «lIzkori$¢anje vodnih sil na
Goriskem», Goriski zbornik 1947-1957, 1957, p. 266.
17 R. Simac, «Izraba vodne energije poretja
Sokex», Goriski zbornik, 1968, pp. 53-56; M. Ravbar,
M. Orozen Adamié, «Varstvo narave ter problemi
okolja ob naértih za hidroelektrarne v Zgornjem Pos-

2022727



oGju», in: J. Kunaver (ed.), Zgornje Poso&e: Zbornik
10. zborovanja slovenskib geografov, Ljubljana 1978,
pp- 231-249.

18 Simac (see note 8); Radinja (see note 17); Pirih
(see note 11).

19 M. Debelak, «Hidroelektrarna Trnovo in re-
gionalno planiranje», Varstvo narave, 2-3, 1963-64,
1965, pp. 45-51; V. Jug, Geografski pogoyi za hidroener-
getsko izrabo So&e in soski hidroenergetski system, B. A.
Thesis, Ljubljana 1967.

20  S. Peterlin, «Ob naértu za akumulacijsko elek-
trarno na Soli», Proteus, 28, 6, 1966, p. 137.

21 Ravbar/Orozen Adamic (see note 17).

22 S. Peterlin, I. Sedej, «Projekt hidroelektrarne
Trnovo in varstvo pokrajine», Varstvo narave, 2-3,
196364, 1965, pp. 15-16.

23 B. Mo¢nik, «Smaragdno zelena lu¢ za nove
elektrarne na Soci», Delo, 13 July 2011; S. Peterlin,
«Maks Wraber: Botanik, ki je reSeval zgornjo Soto»,
Delo, 29 April 2016.

24  S.Peterlin, «Sota — preizkus nase zrelosti», Pro-
teus, 42, 6, 1980, p. 203.

25  Zapisnik javnega simpozija o druzbeno-ekonom-
ski upravitenosti gradnje hidroelektrarne Trnovo, Lju-
bljana 1965; S. Srien, «Zakaj Turisti¢na zveza Slovenije
odklanja gradnjo HE Trnovow», Turistiéni vestnik, 14,
1, 1966, p. 3.

26  H. Menase, «Javni simpozij o druzbeno-ekon-
omski upravi¢enosti gradnje HE Trnovo», Varstvo nar-
ave, 4, 1965, 1966, p. 101.

27 TV Obzornik, 18 May 1964, URL:
https://euscreen.eu/item.htm]?id=EUS _
D28E065E73A6AC90455D70DC67C1C2AF (Ac-
cessed 29 March 2022).

28  Zapisnik ... (see note 25), p. 3.

29 M. Durnik, «Evaluation of public participation
in environmental assessment policies: The case of Slo-
venia and Canada», Acta geographica Slovenica, 52, 2,
2012, pp. 335-362; ]. Nared, D. Bole (eds.), Partictpa-
tory Research and Planning in Practice, Cham 2020.

30  D.Sajovic, «Zakaj hidroelektrarna Trnovo? Po-
trebe po elektri¢ni energiji v Jugoslaviji stalno rasejo:
Mnenje in kritika», Delo, 11 September 1964, p. 3.

31 Peterlin (see note 24).

32 I. Presern, «HE Trnovo na javni tribuni: S sim-
pozija o druzbeno-ekonomski upravi¢enosti grad-
nje HE», Delo, 26 November 1965, p. 2; Id., «Nove
pobude na simpoziju o HE Trnovo», Delo, 29 Novem-
ber 1965, p. 2.

33 Ihdd.

34 M. Potoénik, «Planinska zveza o HE Trnovo na
Sotix», Planinski vestnik, 66, 1, 1966, p. 21; D. Kus&er
et al., «Geoloske raziskave soske doline med Bovcem
in Kobaridom», Geologija, 17, 1974, pp. 426-476.

35 A.P.Dykes, E. N. Bromhead, «The Vaiont land-
slide: Re-assessment of the evidence leads to rejection
of the consensus», Landslides, 15, 2018, pp. 1815-1832.

KOMAC, ZORN

36  Poto¢nik (see note 34), p. 12.

37  «Deset zebljic: France Av&in», Delo, 23 August
1964, p. 7.

38 P Seunig, «Strokovnjaki o hidroenergetiki:
Iz razprave na vleraj$njem plenumu Elektrotehniske
zveze Slovenije», Delo, 25 February 1966, p. 2.

39 V. Kovag, «Ekonomska vrednost HE Trno-
vo: Nuklearna elektrarna za sedaj ne pride v postev»,
Delo, 19 September 1964, p. 3.

40  J. Bizjak, «Nac¢rt za HE Trnovo in nasa narodna
zavest», Kaplje, 66, 1966, p. 99.

41 Peterlin/Sedej (see note 22); M. Wraber, Bovika
hidrocentrala v luéi varstva narave in pokragine, Ljublja-
na 1965.

42 Peterlin (see note 20); M. Debelak (ed.), Urban-
isticna obdelava obmocja predlagane hidroelektrarne
Kobarid, Ljubljana 1974,

43  Seunig (see note 38), p. 2.

44 Debelak (see note 42), p. 37; Ravbar/Orozen
Adami¢ (see note 17).

45  F. Jeras, «Kako naj prepre¢imo hudo elektri¢no
suso», Delo, 30 March 1972, p. 2; M. Jakse, «Koliko el-
ektrarn Se na nasih rekah», Primorski dnevnik, 28 June
1975, p. 6; Z. Jakse, «Kdo nam <reze> elektriko», Delo,
18 January 1973, p. 4.

46 «Nevarni reki: Idrijca in Ba¢a pogosto poplav-
ljata — razglasitev nevarnega obmod&ja?», Delo, 30
March 1972, p. 7.

47 Ravbar/Orozen Adamic (see note 17).

48  S. Peterlin, «Ozivljena pobuda za elektrarno na
Soci», Proteus, 33, 2, 1970, p. 54.

49  «Skupnost za varstvo okolje v Sloveniji 1972:
HE Kobarid — odobrena gradnja?», Delo, 10 June
1972, p. 27; «Skupnost za varstvo okolje v Sloveniji
1973: Hidroelektrarna Kobarid ponovno pred odloéit-
vijo», Delo, 12 July 1973, p. 7.

50 M. Orozen Adami¥, «Kako naj vrednotimo
pokrajino?», Proteus, 33, 4, 1970, pp. 152-156.

51 1d., «Posledice potresov leta 1976 v SR Sloveni-
ji», Geografski zbornik, 18, 1978, 1979, pp. 93-171; M.
Debelak, «Soé¢a in hidroelektrarna Kobarid», Proteus,
42, 6, 1980, pp. 205-210.

52 E. Kardelj, «Pismo Edvarda Kardelja Planinski
zvezi Slovenije: Dokumenti s proslave ob 200- letnici
prvega vzpona na Triglav», Planinski vestnik, 78, 10,
1978, p. 601.

53 K. Ros, «Nepotreben dim?», Delo, 7 March
1979, p. 2.

54  A. Piskernik, «Iz zgodovine slovenskega varst-
va narave», Varstvo narave, 2-3, 1963-1964, 1965,
pp. 39-74.

55 K. Ros, «'Kobariska’ elektrarna Tolmincem ni
pogodu», Delo, 3 November 1978, p. 2.

56  «Zakon o dolo¢itvi zavarovalnega obmod&ja za
reko Soco s pritoki», Uradni list SRS, 7, 1976; «Zakon
o spremembah in dopolnitvah zakona o dolo€itvi za-
varovanega obmodja za reko So&o s pritoki», Urad-

HYDROPOWER LANDSCAPE IN THE SLOVENIAN ALPS

219



220

ni list SRS, 29, 1986; T. Schifer, «Legal protection
schemes for free-flowing rivers in Europe: An over-
view», Sustainability, 13, 11, 2021, pp. 2-31.

57  «Ne za HE Kobarid in zajezitev Radovne: HE
Kobarid in HE Kamno naj ne bi gradili», Delo, 2 July
1980, p. 1, 7; S. Rogelj, «Za dve desetletji odloZen sklep
o So&i in Radovni», Delo, 3 July 1980, p. 1.

58 V. Hobi¢, «Tolmincem ne bo manjkalo», Delo,
30 July 1980, p. 5.

59  R. Lipoviek, «'Hidroenergija da, hidroelek-
trarna Kuk ne’», in: Trebusk: zbornik: Alpski mladinski
raziskovalni tabor (1996-1998), Tolmin 2003, pp. 259—
266.

60 K. Ros, «Zrtvovati dolino Idrijce?», Delo, 18
February 1986, p. 7.

61 M. Gosar, S. Pirc, M. Bidovec, «Mercury in
the Idrijca River sediments as a reflection of mining
and smelting activities of the Idrija mercury mine»,
Journal of Geochemical Exploration, 58, 2-3, 1997,
pp. 125-131; M. Horvat et al., «Mercury distribution
in water, sediment and soil in the Idrijca and So&a riv-
er systems», Geochemistry: Exploration, Environment,
Analysis, 2, 2002, pp. 287-296; R. §ajn, M. Gosar, «An
overview of some localities in Slovenia that became
polluted due to past mining and metallurgic activi-
ties», Geologiza, 47, 2, 2004, pp. 249-258.

62  Lipovsek (see note 59).

63  S. Bevk, «Proti gradnji vodne akumulacije za
HE Trebusa», Idrijski razgleds, 29-31, 1986, pp. 113—
114.

64 K. Ro§, «Crne napovedi za gradnjo Idrijéine
elektrarne», Delo, 18 March 1987, p. 9; Id. «Malo
navdusenje za elektrarno», Delo, 3 April 1987, p. 7.

65 Id., «Cemu unititi dolino Idrijce za picel delez
elektrike?», Delo, 16 April 1987, p. 10.

66 Id., «Odlo¢en «<ne> elektrarni na Trebusi»,
Delo, 18 April 1987, p. 4.

67  Id., «Tudi predsedstvo tolminske SZDL je proti
HE Trebusa», Delo, 11 June 1987, p. 6.

68 Id., «HE Trebusa je za javnost vedno znova
kamen spotike», Delo, 23 November 1989, p. 11.

69  Id., «Elektrika iz gorskega potoka», Delo, 6 Oc-
tober 1987, p. 5; Id., «Koliko elektrarnic namesto ne-
varne velikanke Trebuse?», Delo, 4 September 1987,
p. 4; Id., «Na KneZci so pognali drugo v verigi elek-
trarn», Delo, 2 February 1993, p. 12.

70  B. Wagner et al,, «A review of hydropower in
Austria: Past, present and future development», Re-
newable and Sustainable Energy Reviews, 50, 2015,
pp. 304-314.

71 K. Ro§, «<HE Trebusa je $e sporna», Delo, 22
January 1992, p. 2.

72 B. Mo¢nik, «So&a ne potrebuje e krajinskega
parka», Delo, 21 March 2019.

73 Stalista in predlogi Gospodarske zbornice
Slovenije do Osnutka predloga Nacionalnega energets-
kega programa Republike Slovenije za obdobje do leta

HISTOIRE DES ALPES - STORIA DELLE ALPI - GESCHICHTE DER ALPEN

2030: Aktivno ravnanje z energifa, Ljubljana 2011,
p. 14.

74 L. Omladi¢, «Za zgornjo Solo vlada odprav-
lja okoljske omejitve», Kvarkadabra, 13 July 2011;
B. Mo¢nik, «<SENG gleda v sonce, ¢aka e veter»,
Delo, 18 September 2019.

75  «Zakon ...» (see note 56).

76  «Zakon o ohranjanju narave», Uradni list Re-
publike Slovenije, 4, 1996.

77 ]. Trontelj, «Soa in poZreSnost energetikov:
ali bomo dopustili <ukinitev naravne vrednote z ured-
bo»?», in: Javne izjave SAZU, Ljubljana 2011.

78  Porolilo o javni obravnavi predloga NEP: 1. del,
Ljubljana 2012, pp. 21, 142, 161.

79  «Rekam najbolj skodi slabo izvajanje dobrih
zakonov», Delo, 8 October 2019,

80  B. Wagner, C. Hauer, H. Habersack, «Current
hydropower developments in Europe», Current Opin-
ion in Environmental Sustainability, 37, 2019, pp. 41-
49.

81 A. Maeck et al., «Sediment trapping by dams
creates methane emission hot spots», Environmental
Science and Technology, 47, 15, 2013, pp. 8130-8137;
M. Muller, «Dams have the power to slow climate
change», Nature, 566, 2019, pp. 315-317; D. Virsek,
«Elektrarnam z velikimi jezovi se izteka &as», Delo, 30
September 2019.

82 B. Motnik, «Zadnji poziv za umik nalrtov HE
Ué&ja», Delo, 3 August 2018.

83 B. Tavéar, «Energetiki bi hidroelektrarne in
jedrsko energijox», Delo, 11 February 2020.

84  P. Malovrh, «Lastniki zemlje razburjeni, ARSO
skrivnosten», Delo, 27 September 2019.

85 V. Rant, «Drzavljani nofemo plaevati drazje
elektrike», Delo, 11 May 2020.

86 F. Kalan, «Slovenska energetika gre v napa¢no
smer», Delo, 10 June 2019.

87  Bitzing (see note 4); Cf. V. Ferrario, B. Castigli-
oni, «Visibility/invisibility in the <making> of energy
landscape. Strategies and policies in the hydropower
development of the Piave river (Italian Eastern Alps)»,
Energy Policy, 108, 2017, pp. 829-835.

88  B. Belletti et al., «More than one million bar-
riers fragment Europe’s rivers», Nature, 588, 2020,
pp. 436-441.

89  Wagner/Hauer/Habersack (see note 80);
B. Truffer et al., «Green electricity from Alpine hydro-
power plants», Mountain Research and Development,
21, 1, 2001, pp. 19-24.

90  «Kaninske Ziénice — sanje prihodnosti: Za nji-
mi stoji neizérpno turistiéno zaledje obmejnih mest
v Italiji», Delo, 14 December 19653, p. 6; A. Golja, M.
Brilly, «Urejanje podeZelskega prostora za rekreacijske
namene na primeru zgornjega povodja reke So&e», Ur-
bani izziv, 19, 1, 2008, pp. 94-103; Vranje$ (see note 8).
91 Bitzing (see note 4).

92  A. Stanzel, Wassertriume und Wasserriume im

2022/27



Staatssozialismus. Ein umwelthistorischer Vergleich an-
hand der tschechoslowakischen und rumiénischen Was-
serwirtschaft 1948-1989, Gottingen 2017.

93  R. Fletcher, «When environmental issues col-
lide: Climate change and the shifting political ecology
of hydroelectric power», Peace and Conflict Review, 5,
1, 2010, pp. 14-30.

94  Seje delovnib teles - Izbrani zapis seje: Odbor za
gospodarstvo (7 May 2015), Ljubljana 2015.

95  P. Schmocker-Fackel et al. (eds.), Effects of Cli-
mate Change on Swiss Water Bodies: Hydrology, Water
Ecology and Water Management, Bern 2021, p. 81.

96 M. D. Landry, Europe’s Battery: The Making of
the Alpine Energy Landscape, 1870-1955, Georgetown
University 2013; F. C. Toso, «A hydroelectric land-
scape in the Italian Alps: elements, meanings, and de-
sign cues in a historical hydroelectric development in
Alta Valtellina», Journal of Landscape Architecture, 9,
2,2014, pp. 30-39; U. Hasenohrl, «Just a matter of ha-
bituation? The contentious perception of (post)ener-
gy landscapes in Germany, 1945-2016», Environmeent,
Space, Place, 10, 1, 2018, pp. 63-88; S. Hohensinner
et al., «What remains today of pre-industrial Alpine
rivers? Census of historical and current channel pat-
terns in the Alps», River Research and Applications, 37,
2, 2020, pp. 128-149.

97 Hrvatin/Zorn (see note 8).

98 Stalisa ... (see note 73), p. 14.

99  A. Mervar, «Dlje ko bomo tis¢ali glavo v pesek,
vi§ji bo koné&ni ra¢un», Delo, 8 September 2018.

100 C. Zarfl et al., «A global boom in hydropower
dam construction», Aquatic Sciences, 77, 2015, p. 168.
101 B. Tav¢ar, «Evropa z novimi cilji, na$ zaostanek
pa se povelujex, Delo, 17 May 2021.

102 T. Leskosek, «Gorski svet in pridobivanje en-
ergije: Ministrstvo za infrastrukturo o naértih Sloveni-
je», Planinski vestnik, 119, 7-8, 2019, pp. 4-8.

103  Currently these seem to be a global trend. Cf.
Zarfl et al. (see note 100), pp. 161-170.

104  Zarfl et al. (see note 100), p. 168; A. Marnezy,
«Alpine dams — From hydroelectric power to artifi-
cial snow», Revue de Géographie Alpine, 96, 2008,
pp. 1-13.

105  Piskernik (see note 54); K. Polajnar Horvat, A.
Smrekar, M. Zorn, «The development of environmen-
tal thought in Slovenia: A short overview», Ekonom:s-
ka i ekohbistorija, 10, 2014, pp. 16-25.

106  Peterlin (see note 20); Zarfl et al. (see note 100).
107 A. C. Mertha, W. R. Lowry, «Unbuilt dams:
Seminal events and policy change in China, Austral-
ia, and the United States», Comparative Politics, 39, 1,
2006, pp. 1-20.

108 A. Schoder, M. Schmid, «Where technology
and environmentalism meet: The remaking of the
Austrian Danube for hydropower», in: H. Petri¢, 1.
Zebec Silj (eds.), Environmentalism in Central and
Southeastern Europe: Historical Perspective, Lanham
2017, pp. 21-33.

KOMAC, ZORN

109 L. Yiman, D. Zhouyang, «Xiaonanhai Hy-
dropower Station: A typical case of political power
abuse», Chinese Research Perspectives on the Environ-
ment, 3, pp. 235-244.

110 Mertha/Lowry (see note 107).

111 S. R. Arnstein, «A ladder of citizen participa-
tion», Journal of the American Planning Association, 35,
4, 1969, pp. 216-224.

112 Z. Oset, «<Environmental activism during com-
munist era in Slovenia», Review of Croatian History,
15, 1, 2019, pp. 63-79; A. Smrekar et al., «The geog-
raphy of urban environmental protection in Slovenia.
The case of Ljubljana», Acta geographica Slovenica, 59,
3, 2019, pp. 7-70.

113 Oset (see note 112).

114 S. Sifkovi¢ Vrbica, «Statusi NVO v javnem in-
teresu pod udarom sprememb predpisov», Mreza za
prostor, 20 November 2020.

115  E. Oud, «The evolving context for hydropower
development», Energy Policy, 30, 14, 2002, pp. 1215-
1223.

116  Cf. M. C. Youdelis, The Post-Politicization of
Participation in Neoliberal Conservation: Cases from
Canada and Thailand, Toronto 2018; M. Manju, Mak-
ing New Environmental Knowledges: EIAs and Public
Hearings on Large Dams in Northeast India, Sydney
2020.

117 Cf. K. Natek, «Moznosti nadaljnjega sonara-
vnega razvoja ob treh sosednjih juznoalpskih rekah:
Piavi, Tilmentu in Soli», Dela, 13, 1999, pp. 201-211;
V. Ferrario, B. Castiglioni, «Hydropower Exploitation
in the Piave River Basin (Italian Eastern Alps)», in:
M. Frolova, M. J. Prados, A. Nadai (eds.), Renewable
Energies and European Landscapes, Dordrecht 2015,
pp. 155-172; M. Niisser, R. Baghel, «The emergence
of technological hydroscapes in the Anthropocene:
Socio- hydrology and development paradigms of large
dams», in: B. Warf (ed.), Handbook on Geographies
of Technology, Cheltenham 2017, pp. 287-301; G. T.
Chala, M. I. N. Ma'Arof, R. Sharma, «Trends in an in-
creased dependence towards hydropower energy utili-
zation—a short review», Cogent Engineering, 6, 2019,
pp. 1-14.

118  A. Scaini et al., «What locals want: citizen pref-
erences and priorities for the Tagliamento River», En-
vironmental Research Letters, 17,2, 2022, pp. 1-12.
119  Natek (see note 117), p. 203.

120  A. Bobat, «The triple conflicts in hydro pro-
jects: energy, economy and environment», Fresenius
Environmental Bulletin, 22,7, 2013, pp. 2093-2097.
121 A. M. Mayeda, A. D. Boyd, «Factors influenc-
ing public perceptions of hydropower projects: A sys-
tematic literature review», Renewable and Sustainable
Energy Reviews, 121, 2020, pp. 1-21.

122 Cf. Ferrario/Castiglioni (see note 117).

123 A. Lindstrom, A. Ruud, «Whose hydropower?
From conflictual management into an era of reconcil-
ing environmental concerns; A retake of hydropower

HYDROPOWER LANDSCAPE IN THE SLOVENIAN ALPS

221



222

governance towards win-win solutions?» Sustainabili-
1,9, 1262, 2017, pp. 1-18.

124  Water (see note 6), p. 156. Cf. G. Schiller, «Pres-
ent state of hydro power development in Austria.
S, 1997, in: Workshop on the Role of Enbancement of
Utilization of Primary and Secondary Hydro Potential
in the Context of Environmental Protection, Bratislava
1997, p. 51.

125 I Yiiksel, «Dams and hydropower for sustaina-
ble development», Energy Sources B: Economics, Plan-
ning, and Policy, 4, 1, 2009, pp. 100-110.

126 A. Bjornsen Gurung et al, «Rethinking
pumped storage hydropower in the European Alps»,
Mountain Research and Development, 36, 2, 2016,
pp. 222-232.

HISTOIRE DES ALPES - STORIA DELLE ALPI - GESCHICHTE DER ALPEN

2022/27



	Hydropower landscape in the Slovenian Alps : pros and cons for the construction of hydropower plants in the upper Soča Valley

