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The main objective of HydroCen (Norwegian Research Centre for

Hydropower Technology) is to enable the Norwegian hydropower
sector to meet complex challenges and exploit new opportunities
through innovative technological solutions.

The research areas include:

Hydropower structures
Turbine and generators
Market and services

Environmental design

The Norwegian University of Science and Technology (NTNU) is the
host institution and is the main research partner together with
SINTEF Energy Research and the Norwegian Institute for Nature
Research (NINA).

HydroCen has about 50 national and international partners from industry,
R&D institutes and universities.

HydroCen is a Centre for Environment-friendly Energy Research (FME).
The FME scheme is established by the Norwegian Research Council.

The objective of the Research Council of Norway FME-scheme is to establish
time-limited research centres, which conduct concentrated, focused and
long-term research of high international calibre in order to solve specific
challenges in the field.

The FME-centres can be established for a maximum period of eight years
HydroCen was established in 2016.
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Abstract

Andersen, O., Heidenreich, S., Kéhler, B., Lamvik, G., Singsaas, F. T., Zouhar, Y., 2023. , Gold Standard»
for mitigating environmental impacts. HydroCen rapport 33. Norwegian Research Centre for Hydropower
Technology

This literature review identified 2513 articles, and after a screening process we were left with 64 Euro-
pean articles. We found that qualitative methods like literature/document analysis and interviews was
used more often than quantitative methods like surveys or combinations of methods in Europe. Most
studies were focusing on national or local levels, and most studies (58%) was published after 2016.
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Sammendrag

Andersen, O., Heidenreich, S., Kéhler, B., Lamvik, G., Singsaas, F. T., Zouhar, Y., 2023. , Gold Standard»
for mitigating environmental impacts. HydroCen rapport 33. Norwegian Research Centre for Hydropower
Technology

Litteraturstudien identifiserte 2513 artikler, og etter en screening prosess satt vi igjen med 64 Europeiske
artikler. Vi fant at i Europa var kvalitative metoder som dokumentstudier og intervjuer var mer brukt enn
kvantitative metoder som spgrreundersgkelser eller kombinasjoner av kvalitative og kvantitative meto-
der. De fleste studiene omhandlet nasjonalt eller lokalt niva, og majoriteten av studiene var publisert i
2016 eller senere.
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1 Scope and objectives

The aim of the Gold Standard project is to develop a universal method (or refine existing methodology)
for assessing and mitigating impacts from highly flexible hydropower regimes, related to the ac-
ceptance by local communities. This is done by synthesizing recent scientific literature and accumu-
lated knowledge among social science. The project build on the “state-of -the-art” knowledge and be
beneficial for the industry, authorities, stakeholders and public in general when it comes to social ac-
ceptance in cases with highly flexible hydropower regimes. The gold standard methodology shall cover
all relevant aspects of a hydropower impact assessment and aims to identify and mitigate potential
conflicts during the development and concession process in an efficient way. There are several sug-
gested methods in the literature and the project will do in-depth analyses of the most relevant meth-
ods and make methodological refinements to improve current practice, which also includes stake-
holder engagement. Here, we report preliminary results from a systematic review of the existing litera-
ture in 2020, focusing on Europe.
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2 Methods and findings

We used Web of Science (WoS) and Scopus to identify studies containing search phrases as shown in
table 1a and 1b. The NEAR/3 command instructs the search engine that word combinations should max-
imum be 3 words apart. Table 1a and 1b shows number of hits per search phrase. After combining search
phrases in WOS and Scopus, we obtained (907+2418) 2513 articles. The selection and screening process

is described in detail in table 2.

Table 1: Search phrases used in in Web of Science (WoS) and Scopus to identify (1a) source of energy pro-
duction and (1b) articles with social acceptance content.

Table 1a.

Power source (or) WoS Scopus

Hydro NEAR/3 (power OR electric* OR plant* OR energy) 3501 15322
Water NEAR/3 (power OR electric* OR plant* OR energy) 80183 165351
hydrobalanc* 3 11
"pumped hydro storage" 259 437
hydropeak* 274 261
hydropower 9590 25132
hydroelectric* 6361 40990
Dam NEAR/3 (power OR electric* OR plant* OR energy OR water OR hydro*) 6064 13422
Sum 100166 229936

Table 1b.

Social acceptance (OR) WoS Scopus

accept* NEAR/3 (social OR public OR local* OR resident* OR community) 16593 29681
opinion NEAR/3 (social OR public OR local* OR resident* OR community) 22599 54163
percept* NEAR/3 (social OR public OR local* OR resident* OR community) 32734 63996
trust* NEAR/3 (social OR public OR local* OR resident* OR community) 11266 19036
aware* NEAR/3 (social OR public OR local* OR resident* OR community) 20924 38339
support* NEAR/3 (social OR public OR local* OR resident* OR community) 127178 219211
opposit* NEAR/3 (social OR public OR local* OR resident* OR community) 3230 5240
engag* NEAR/3 (social OR public OR local* OR resident* OR community) 33454 50094
participat* NEAR/3 (social OR public OR local* OR resident* OR community) 49037 93014
resistan* NEAR/3 (social OR public OR local* OR resident* OR community) 14094 19986
conflict* NEAR/3 (social OR public OR local* OR resident* OR community) 12768 20805
"risk percept*" 42398
Til sammen 313475 598598
Table 1a and Table 1b combined with AND: 907 2418
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Table 2. Flowchart describing the selection and screening process.

Identification of studies

Identification

2513 records identified from databases (WOS and Sco-
pus) and imported to Rayyan. References was then dis-
tributed for classification based on title: Classification
categories was (1) Include, (2) exclude or (3) maybe.
Berit reviewed 630 articles, Oddgeir 630 articles, Gun-
nar 627 articles and Sara 626 articles.

All maybe articles (n=231) were then grouped in two
groups and reviewed again by two reviewers; (Gunnar
& Berit, Sara & Oddgeir). Finally, we ended up with 354
articles to screen.

Included: 354 references

>

Excluded: 2159 references

v

Screening

Records screened (n=354). Geographically, 109 refer-
ences covered Asia, 88 references were from Europe,
72 references from South America, 46 in North Amer-
ica, 16 in Africa and 6 in Oceania. 19 references where
on a global level. Given the number of references and
the limited project budget, we decided to only focus on
European cases. Then, we were left with 88 European
references to review.

>

266 references (not from Europe)
was excluded from further review.

v

Articles assessed for eligibility (n=88). After final
screening, 24 articles were excluded and 64 articles was
included in the final review.

>

Articles excluded (n=24)

Not available in full text/not found
(n=6)

Not relevant (n= 15)

Not in english (n=3)

Included

Articles included in review (n=64)
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Figure 2. Study design in the European studies.

With regards to methodology, 40,6% used qualitative methods, while 32,8% used quantitative methods
and 26,5% used a mix og qualitative and quantitative methods (figure 1). When it comes to study design,
document/literature analyses were the most frequently used method (figure 2). Then, interviews (20%)
and surveys (18%) were used more commonly than case-studies (14%). Less typical was observation,
panel/focus groups, experiment and GlS-analyses. Other methods comprised 13% of the cases.
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Figure 4. Publication year of the Europeans studies included in the review.

The geographical scale of the study was mainly on a national level (37,5%), while 26,5% was on a local
level, 15,6% on a regional level and 20,3% on a multinational level (figure 3). The majority of studies
(58%) was reported between 2016-2020 (figure 4).
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3 Discussion and conclusion

This literature review identified 2513 articles, and after a screening process we were left with 64 Euro-
pean articles. We found that qualitative methods like literature/document analysis and interviews was
used more often than quantitative methods like surveys or combinations of methods in Europe. Most
studies were focusing on national or local levels, and the majority of studies (58%) was published after
2016.

To finish the gold standard project, it remains to: (1) assess/identify the most efficient methodology used
to map relevant stakeholder groups and their opinions, (2) Identify topics/areas with conflict potential —
(with focus on the most efficient methodology related to topic), (3) Identify the most relevant actions or
methods used to reduce/mitigate potential conflicts and (4) Develop a “gold standard” method to
identify conflict areas and mitigation actions between stakeholder groups, the hydropower operator
and public in general that draws both on data from quantitative surveys and qualitative data.

How likely it is for the project team to finish step 1-4 above in the future, will depend on the team’s
ability to obtain sufficient economic funding to fulfil the tasks.

11
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4 References

All European references are found in the Norwegian section (n=88)
References in red font (n=24) was excluded in the final step of the screening process.
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Norwegian version

13



HydroCen Report 33

5 Sammendrag

Malet med Gold standard prosjektet er a foresla en universell metode, eller videreutvikle en eksiste-
rende, for a identifisere og avbgte negative miljpeffekter av effektkjgring, og samtidig gke samfunnsak-
septen for effektkj@ring. Viskal giennomga vitenskapelig litteratur og opparbeidet erfaring fra samfunns-
faglig forskning, og bygge videre pa den best tilgjengelige kunnskap for industri, myndigheter, interes-
sentgrupper og befolkning nar det gjelder effektkjgring. Gold standard metoden har som mal 3 dekke
alle relevante aspekter rundt konsekvensutredninger pa en effektiv mate. Det er flere metoder som be-
skrives i litteraturen og vi vil gjgre en grundig analyse av de mest relevante metodene og foresla forbed-
ringer, der vi ser muligheter for det.

Her rapporteres de forelgpige resultatene fra litteraturgjennomgangen som er gjort med fokus pa Eu-
ropa.

14
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6 Metode og resultater

Vi sgkte i Web of Science (WOS) og Scopus med sgkeord som omhandler hvordan kraften ble produsert
(tabell 1a) og i tillegg hadde ofte brukte begreper om samfunnsaksept (Tabell 1b). Near/3 kommandoen
angir at ordene ma std sammen med maksimalt 3 ords avstand i tittelen. Tabell 1a og 1b angir hvor
mange treff vi fikk (i 2020) pa hvert enkelt sgkeord. Vi fikk 907 artikler som bade inneholdt kriterier for
kraftkilde og samfunnsaksept i WOS, mens Scopus ga 2418 artikler. Til sammen blir dette 2513 artikler.

Tabell 1a. Sgkeord brukt for 3 identifisere studier med vannkraft som energikilde

Kraftkilde (or) WoS Scopus

Hydro NEAR/3 (power OR electric* OR plant* OR energy) 3501 15322
Water NEAR/3 (power OR electric* OR plant* OR energy) 80183 165351
hydrobalanc* 3 11
"pumped hydro storage" 259 437
hydropeak* 274 261
hydropower 9590 25132
hydroelectric* 6361 40990
Dam NEAR/3 (power OR electric* OR plant* OR energy OR water OR hydro*) 6064 13422
Til sammen 100166 229936

Tabell 1b. Sgkeord brukt til a identifisere samfunnsaksept.

Samfunnsaksept (OR) WoS Scopus

accept* NEAR/3 (social OR public OR local* OR resident* OR community) 16593 29681
opinion NEAR/3 (social OR public OR local* OR resident* OR community) 22599 54163
percept* NEAR/3 (social OR public OR local* OR resident* OR community) 32734 63996
trust* NEAR/3 (social OR public OR local* OR resident* OR community) 11266 19036
aware* NEAR/3 (social OR public OR local* OR resident* OR community) 20924 38339
support* NEAR/3 (social OR public OR local* OR resident* OR community) 127178 219211
opposit* NEAR/3 (social OR public OR local* OR resident* OR community) 3230 5240
engag* NEAR/3 (social OR public OR local* OR resident* OR community) 33454 50094
participat* NEAR/3 (social OR public OR local* OR resident* OR community) 49037 93014
resistan* NEAR/3 (social OR public OR local* OR resident* OR community) 14094 19986
conflict* NEAR/3 (social OR public OR local* OR resident* OR community) 12768 20805
"risk percept*" 42398
Til sammen 313475 598598
Til sammen - kombinert med AND: 907 2418

Screening og utvelgelsesprosessen er beskrevet i tabell 2.

15
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Tabell 2. Beskrivelse av de ulike trinnene | utvelgelsesprosessen.

Identifisering av studier

2513 referanser funnet i databasene WOS og Scopus og
importert til Rayyan. Referansene ble klassifisert, ba-
sert pa tittel slik: (1) Inkluder, (2) ekskluder or (3) kan-
skje. Berit vurderte 630 artikler, Oddgeir 630 artikler,
Gunnar 627 artikler og Sara 626 artikler.

>

Ekskludert: 2159 referanser

2D |Alle “kanskje” artikler (n=231) ble delt | to grupper og
'é gjennomgatt pa nytt av to personer; (Gunnar & Berit,
£ |Sara & Oddgeir). Til slutt hadde vi 354 referanser a lese.
3
= |Inkludert: 354 referanser
NZ
Referanser som ble gjennomgatt (n=354). 109 referan-|=> |266 referanser (ikke fra Europa)
ser omhandlet Asia, 88 referanser var fra Europe, 72 re- ble utelatt.
feranser fra Sgr-Amerika, 46 fra Nord -Amerika, 16 i Af-
rika og 6 i Oceania. 19 referanser var pa globalt niva.
Gitt antallet artikler og begrenset budsjett, vi bestemte
oss for a fokusere pa referanser fra Europa (n=88).
NZ
Europeiske artikler som ble gjennomgatt (n=88). Etter|> |Artikler ekskludert (n=24), hvor
gjennomgang ble 24 artikler ekskludert, og 64 artikler
w0 |ble inkludert. Ikke tilgjengelig/ikke funnet (n=6)
'GEJ Ikke relevant (n=15)
g Ikke engelsk sprak (n=3)
(V2]
NZ
v Artikler inkludert i studien (n=64)
()
s
=

16




HydroCen Report 33

30

25

20
15
10

0

Qualitative method Quantitative method Combined method

Number

wv

Figur 1. Oversikt over metodologi som er brukt.

18

Number
e e =
O N D OO OO N DO

- 1
e 8 Ky o <o o © < <
o . & & S N &
<&@ Qf\\z (906 (\/b\\\ C"S’Q ‘%OOQ © {\é& &
S o &
& o& 0‘0" OC) ((/.\SQ
3 N
@ @
o &
&
&
Q

Figur 2. Studiedesign brukt | de europeiske studiene

Nar det gjelder metoder, brukte 40,6% as studiene kvalitative metoder, mens 32,8% brukte kvantitative
metoder og 26,5% kombinerte disse metodene (figur 1). Nar det gjelder studiedesign, var dokument/lit-
teratur studie (22%) og intervjuer (20%) mest brukt (figur 2). Deretter kom spgrreundersgkelser (18%)
og case-studier (14%). Mindre vanlig var observasjonsstudier, panel/fokus grupper, eksperiment og GIS-
analyser. Andre metoder ble benyttet i 13% av referansene.
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Figur 4. Publiseringsdr for de Europeiske studiene som er med i giennomgangen.

De fleste studiene var pa nasjonalt niva (37,5%), eller lokalt niva 26,5% (figur 3). Bare 15,6% var pa regio-
nalt niva, mens 20,3% var pa flernasjonalt niva. Mesteparten av studiene var publisert i 2016 eller senere
(figur 4).
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7 Diskusjon og konklusjon

Litteraturstudien identifiserte 2513 artikler, og etter en screening prosess satt viigjen med 64 Europeiske
artikler. Vi fant at i Europa var kvalitative metoder som dokumentstudier og intervjuer mer brukt enn
kvantitative metoder som spgrreundersgkelser eller kombinasjoner av kvalitative og kvantitative meto-
der. De fleste studiene omhandlet nasjonalt eller lokalt niva, og majoriteten av studiene var publisert i
2016 eller senere.

For a fullfgre alle faser i Gold standard prosjektet, gjenstar det 3; (1) identifisere den mest effektive me-
tode for & kartlegge interessentgrupper og deres holdninger, (2) identifiserer tema/omrader med stgrst
konfliktpotensial, (3) identifisere de mest effektive konfliktforebyggende metodene, (4) utvikle selve
«Gold standard» prosedyren. Hvor sannsynlig det er for prosjektgruppen a fullfgre oppgave 1-4 over, vil
avhenge av at gruppen klarer a finne finansiering til de gjenstaende arbeidsoppgavene.

19
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