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本日の内容

1. 再エネの現状と課題

2. 地域共生における注意点

3. 地域共生型の再エネ事業の仕組み
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再エネの導入拡大

l パリ協定（平均気温の上昇を2℃未満に抑える）

l 再エネの導入目標

⚫ 2012年7月のFIT制度（固定価格買取制度）開始により、再エネの導入は大幅に増加しており、2011年度
10.4%から2022年度は21.7%に拡大。

2011年度 2022年度 2030年ミックス
再エネの

電源構成比
発電電力量:億kWh

10.4%
（1,131億kWh）

21.7%
（2,189億kWh）

36-38%
（3,360-3,530億kWh）

太陽光 0.4% 9.2% 14-16%程度
48億kWh 926億kWh 1,290~1,460億kWh

風力 0.4% 0.9% 5%程度
47億kWh 93億kWh 510億kWh

水力 7.8% 7.6% 11%程度
849億kWh 768億kWh 980億kWh

地熱 0.2% 0.3% 1%程度
27億kWh 30億kWh 110億kWh

バイオマス 1.5% 3.7% 5%程度
159億kWh 372億kWh 470億kWh

再生可能エネルギーの導入状況

※2022年度数値は令和４年度（2022年度）エネルギー需給実績（確報）より引用
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23-29%

4-8%

→

→

第7次エネルギー基本計画
における2040年見通し

40-50%→

h"ps://www.me+.go.jp/shingikai/enecho/denryoku_gas/saisei_kano/pdf/063_s01_00.pdf
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再エネにおける社会的受容
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図1 The triangle of social acceptance of renewable energy innovation
（Wüstenhagen et al. 2007） 

社会・政治的受容

市場的受容地域的受容
• 公正な手続き
• 便益の配分
• 信頼
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Source: „Does community ownership affect public attitudes to wind energy? A case study from south-west Scotland“, 
published 2009
Charles R. Warren, Malcolm McFadyen, School of Geography & Geosciences, University of St Andrews, United Kingdom

風車増設への意見
反対 ⇔ 賛成

景観への影響
悪い ⇔ 良い

企業所有

住民所有

所有関係とプロジェクトへの評価（スコットランド）

風車音への不快感に関する相関分析

12

日本 米国 欧州

r (効果量, p値)
既存の風力発電所

に対する賛否
-0.676 (相関あり, p < 

0.0001)
n=68

-0.362 (低い相関, p < 
0.0001)
n=1294

-0.620 (相関あり, p < 
0.0001)
n=644

過程の公正性 -0.465 (相関あり, p < 0.05)
n=25

-0.395 (低い相関, p < 
0.0001)
n=639

-0.397 (低い相関, p < 
0.0001)
n-565

建設過程における
不快感

事業者に対する不快感
0.525 (相関あり, p < 0.05)

n=21

0.490 (相関あり, p < 
0.0001)
n-709

0.467 (相関あり, p < 
0.0001)
n=620

聴覚の敏感さ 0.340 (低い相関, p < 0.01)
n=69

0.106 (ほとんど相関な
し, p < 0.001)

n=1004

0.209  (低い相関, p < 
0.0001)
n=336

距離 -0.039 (有意差なし, p < 
0.750)
n=70

0.197 (ほとんど相関な
し, p < 0.0001)

n=779

0.057 (有意差なし, p < 
0.357)
n-261

本巣芽美,丸山康司,2020「風力発電所による近隣住民への影響に関する社会調査」
『風力エネルギー』44-4:39-46
https://ci.nii.ac.jp/naid/40022517718/

11

Source: „Does community ownership affect public attitudes to wind energy? A case study from south-west Scotland“, 
published 2009
Charles R. Warren, Malcolm McFadyen, School of Geography & Geosciences, University of St Andrews, United Kingdom

風車増設への意見
反対 ⇔ 賛成

景観への影響
悪い ⇔ 良い

企業所有

住民所有

所有関係とプロジェクトへの評価（スコットランド）

風車音への不快感に関する相関分析

12

日本 米国 欧州

r (効果量, p値)
既存の風力発電所

に対する賛否
-0.676 (相関あり, p < 

0.0001)
n=68

-0.362 (低い相関, p < 
0.0001)
n=1294

-0.620 (相関あり, p < 
0.0001)
n=644

過程の公正性 -0.465 (相関あり, p < 0.05)
n=25

-0.395 (低い相関, p < 
0.0001)
n=639

-0.397 (低い相関, p < 
0.0001)
n-565

建設過程における
不快感

事業者に対する不快感
0.525 (相関あり, p < 0.05)

n=21

0.490 (相関あり, p < 
0.0001)
n-709

0.467 (相関あり, p < 
0.0001)
n=620

聴覚の敏感さ 0.340 (低い相関, p < 0.01)
n=69

0.106 (ほとんど相関な
し, p < 0.001)

n=1004

0.209  (低い相関, p < 
0.0001)
n=336

距離 -0.039 (有意差なし, p < 
0.750)
n=70

0.197 (ほとんど相関な
し, p < 0.0001)

n=779

0.057 (有意差なし, p < 
0.357)
n-261

本巣芽美,丸山康司,2020「風力発電所による近隣住民への影響に関する社会調査」
『風力エネルギー』44-4:39-46
https://ci.nii.ac.jp/naid/40022517718/

(Charles R. Warren and Malcolm McFadyen, 2010)

風車の増設に対する態度 景観評価

反対 賛成 悪い 良い

民間企業の所有住民の所有

所有と風力発電への評価の関係

Memi Motosu, Nagoya University
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事業主体の違いによる賛否

7

40

7

76

215

388

68

199

46

146

0% 20% 40% 60% 80% 100%

地域所有の風車

民間企業の風車

大いに反対 反対 どちらでもない 賛成 大いに賛成

n=343

n=849

l 自治体や地域の企業が所有者であれば、賛成が高まるというわけではない。

（発表者が国内で行った風力発電所の近隣住民への調査より）



風力発電事業のマナー
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1. Avoid sites with potentially high conflicts (e.g., close to 
dwellings, in areas protected for landscape or 
environmental reasons)
大きな社会的摩擦が予見される場所の回避

2. Anticipate and minimize potential adverse project impacts 
(e.g., by adapting to wildlife behavior such as migrating 
birds)
環境影響の最小化

3. Maximise benefits for local communities
地域にとっての利益の最大化

Source: IEA Wind Task28, “Recommendation practices”, 2013, p.5

Memi Motosu, Nagoya University
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地域共生策・地域便益

地域共生型再生可能エネルギー事業顕彰
https://www.enecho.meti.go.jp/category/saving_and_new/advanced_systems/saiene_kensho/case-wind.html

8 9

Alternative energy sources, such as oil and 
gas, have limited reserves. Further, oil and 
gas can be perceived as more expensive and 
more polluting. The geo-political security of 
supply considerations should also be stressed 
in the public dialogue. The general public may 
be more accepting of o!shore wind projects, 
than the local host community (i.e., perceived 
local pain, in exchange for national gain). 
Again, representations concerning visual 
impact and shipping collisions should be 
expected.

Public Acceptance Research:  
O!shore wind public acceptance research 
should be commissioned in countries where 
o!shore planning and deployment is relatively 
new. One example is to establish a monitoring 
programme, which focuses on public 
acceptance before and after the installation 
of an o!shore wind farm, as a means to 
monitor the degree of public involvement 
and active con"ict management. Consultation 
with the research sector (e.g., state agencies, 
University post-doctoral programmes) would 
be desirable.

Marine and Renewable  
Energy Ireland (MaREI):  
MaREI, a Science Foundation Ireland centre 
based at University College Cork, surveyed 
1,154 people and found there is signi#cant 
support from the Irish public for the 
development of o!shore windfarms in Irish 
waters. Of those surveyed, 93% said they 
would not object to an o!shore windfarm 
anywhere in Irish waters and 87% said they 
would not object to the development of 
an o!shore windfarm o! the coast of their 
locality. Additionally, 60% of respondents said 

that seeing o!shore wind turbines made them 
feel they were helping to forestall the climate 
crisis.

MaREI’s lead researcher noted that “Moving 
turbines o!shore can help to overcome issues 
of space for wind turbines on land. It can also 
help to meet targets for clean, renewable 
energy and create jobs as Ireland seeks to 
rebuild the economy.” The survey #ndings 
suggest those with experience of o!shore 
windfarms are more positive towards their 
development in Irish waters than those with 
no experience of o!shore windfarms. In 
terms of the e!ect on wildlife, tourism and 
aesthetics, respondents said o!shore turbines 
are relatively unobtrusive. 

Subsequent to MaREI’s survey, the Irish 
Government announced its intention to fast-
track seven o!shore wind projects in the Irish 
Sea under a new planning regime. Under the 
Climate Action Plan, the Irish Government 
is aiming to have 70% of Ireland’s electricity 
generated from renewable sources by 2030.

According to the World Wind Energy 
Association (WWEA), developers should 
demonstrate how their proposed 
development, as a recommended renewable 
energy initiative, is sustainable and of a net 
bene#t to the community. To facilitate this 
argument, early engagement with relevant 
stakeholders on the comparative bene#ts 
of feasible options is recommended. WWEA 
recommends a comprehensive stakeholder 
consultation and participation process so as to 
mitigate the risk of community opposition, or 
loss of support for the project. 

Benefits to Offshore Wind
and Perceived Drawbacks

The bene#ts associated with o!shore wind are outlined in Table 1.

O!shore wind energy can serve as the 
foundation for security of supply in a future 
renewable energy system. Oil and gas 
reserves are limited, more polluting, and when 
externalities are considered, more expensive. 
Wind energy is a clean, free, and abundant 
resource that can be extracted and converted 
into electricity without emissions. Phasing 
out fossil fuelled power plants and replacing 
them with wind power would help to address 
climate change. As a cleaner energy source, it 
would reduce unnecessary health problems, 

increase lifetime expectancy, and mitigate 
health related costs. O!shore wind farms 
are in-dispensable for energy transition and 
are an important factor for the stability of 
the power grid. Being located o!shore, they 
will experience a much greater percentage 
of consistent winds compared to onshore 
wind turbines. The wind does not encounter 
obstacles such as buildings, hills, valleys, and 
trees that can impede wind speeds. O!shore 
wind turbines are able to generate more 
power compared to other onshore turbines. 

Table 1: Key Bene!ts to O"shore Wind

Bene!t  Comment

Security of Energy Supply  • Wind enhances energy supply, diminishing the need for oil and gas

Power Grid Stability  • O!shore wind farms are important for energy transition success  
   and grid stability

Sustainable Grid Power • Wind energy is a clean, free, and abundant resource that can  
   be extracted and converted into electricity without emissions

Environmental  • The industry complies with international regulations and strict 
Protection Standards  environmental standards

Reduced Pollution  • Wind farming is a renewable energy source

A!ords Bene"ts  • Bans on #shing in o!shore wind farms improves #sh stocks  
to the Marine  and wind turbine foundations act as arti#cial reefs

Green Hydrogen • Green hydrogen enables energy-intensive industries such as cement, 
Production  steel, or chemical plants to improve signi#cantly their carbon footprint

High Acceptance Level  • Far-shore farms are preferred, as they are less visible but can  
   be more expensive and less feasible

Job Creation • O!shore investment creates opportunities in manufacturing,  
   engineering, construction, marine services, local coastal transport,  
   turbine operations, and professional services. Enables education 
   and training opportunities

Export Potential  • The market for o!shore wind energy is growing rapidly

STAKEHOLDER
ENGAGEMENT &
COMMUNITY
BENEFITS
A PRACTICAL
GUIDE

MAY 2021

AUTHOR
DR. GARRY M. KEEGAN

EDITED BY
DR. ANN M. TORRES

h"ps://iea-wind.org/wp-content/uploads/2021/11/Offshore-Wind-Stakeholder-Engagement-KEEGAN-May-31st-2021.pdf
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l 地域が本当に必要としているものか？

l どのようにそれを知ったか？

l 誰がどのように利益を得るのか？

l 現物給付はその後誰が管理するのか？

l 誰が決めたか？

l 目先の利益だけでなく、地域の持続性
に資するか？

上記４つの出典: Centre for Sustainable Energy with Garrad Hassan & Partners Ltd. Peter Capener & Bond Pearce LLP (2007), p.23

MAY 2007

Delivering Community Benefits
from Wind Energy
Development: A Toolkit

A report for the Renewables Advisory Board and DTI

地域便益で熟慮すべきこと

Memi Motosu, Nagoya University
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公正な手続きにおいて注意すべき点

l DADモデル（Decide-Announce-Defend）

l 欠如モデル

l 住民への情報がない
• 知らないうちに建てられた。
• 工事が始まって初めて知った。

l 住民が意見を述べる機会がない



Rejec%on�

Adap%on�

Passive0 Ac%ve�

Valua%on 

Ac%on�

APPROVAL�

TOLERANCE�

SUPPORT�

RESISTANCE�

CONNIVANCE�

IGNORANCE�
��
��

Passive'approval Ac.ve'support 

Passive'rejec.on Ac.ve'opposi.on 

図2 Type of Acceptance based on Schweizer-Ries (2008) and IEA Wind Task28 (2012) 

肯定的

否定的

受動的 能動的

評価の軸

行動の軸

12

受容性の類型

Memi Motosu, Nagoya University
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l コミュニケーション

• 情報提供 =「理解が得られた」

• 情報提供 ＝「合意形成できた」

• 反対がない ＝ 受け入れられている

l リスクをめぐる対応

• 信頼する情報源の違い

• リスク評価の違い
（発生確率、リスクの大きさ、不可逆性）

• 問題があった場合の対応 など

1 情報提供
2 意見聴取
3 形だけの応答

4 意味ある応答
（意見の反映）

5 パートナーシップ
原科（2011）

表 公衆参加の５段階モデル

公正な手続きにおいて注意すべき点



地域共生の課題

l 地域関係者が事業を行えば良いわけではない

l 便益を還元すれば良いわけでもない

l 情報提供すれば良いわけでもない

14Memi Motosu, Nagoya University

Ø 地域にとって再エネの導入が合理的であること

Ø 地域の人が妥当だと思うプロセスを踏むこと



再エネ事業における便益
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l 税収

l 土地賃借料

l 売電収入

l 雇用創出

l サプライチェーン

l 建設工事

l 災害時の電源

l 波及効果

など

従来はこれらが地域外に流出。
事業の仕組み次第でこれらを地域
（再エネ資源の所在地）にとどまら
せることは可能。

必ず地域に落ちるのはこの２つ



風車の費用（陸上風車・資本費）
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12（２）国内の動向：資本費およびその構成の設置年別推移
 陸上風力発電の資本費の構成を設置年別に分析すると、各設置年の平均値では、設備費・工事費ともに大きな変化はな
い。

※タワーについては、風車に含めて費用を報告しているケースもあると考えられる。

■設計費 ■風車 ■タワー ■設備費のうち
その他

■基礎工事 ■据付工事 ■電気工事 ■工事費のうち
その他

■接続費 ■その他

※2020年９月23日までに報告された20kW以上の定期報告データを分析対象している。
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工事費
7.8

工事費
15.9

工事費
10.5
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設備費
16.8

30.4万円/kW

57.3万円/kW
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https://www.meti.go.jp/shingikai/santeii/pdf/063_02_00.pdf

設計費
風車
タワー

設備費のうちその他
基礎工事

据付工事
電気工事

工事費のうちその他

接続費

その他 風の松原自然エネルギー（株）
• SPC：大森建設株式会社など地元

企業7社、地方銀行2行、能代市

• 資本金1億円、プロジェクトファイ
ナンス182億円

• 造成、基礎、運搬、据付、送電線
工事、メンテナンスを地元企業に
下請け。

• リプレースの際は解体、新設工事、
運搬等を地元企業に発注予定。
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地域貢献、地域産業育成、地域振興

l 発電事業の収益の一部を基金化

l 環境保全、農業支援（例：草刈り機）

l 離島の修学支援（遠征費の補助）

l ダイナミック・プライシング（発電量が多い時は電気代が低価格）

Memi Motosu, Nagoya University

http://halojapanfood.com/about.html ⾵丸農場ウェブサイト
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環境教育・育成

Memi Motosu, Nagoya University

宮城県親子de再エネバスツアーの様子 秋田県立男鹿海洋高校におけるダイビング海洋環境の授業の様子
秋田県立男鹿海洋高校HPより, http://www.kaiyou-h.akita-pref.ed.jp
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ソーラーシェアリング（営農型太陽光発電）

l 太陽光パネルの下で農業など
を行い、発電と農業を同時に
行う。

l 新規に森林伐採を行わないた
め、自然環境への影響を最小
限に抑制できる。

l リジェネラティブ農業（農薬
や化学肥料を使用せず土壌の
生物多様性を守る農法）、自
然栽培農法（無施肥・無農薬
栽培）の推進。

Memi Motosu, Nagoya University
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l 架台の上に太陽光パネル
を置くことで動物が移動
可能

l コンクリートで舗装せず
緑化

l 除草剤や農薬の不使用

生物多様性、ネイチャーポジティブ

Memi Motosu, Nagoya University



21Memi Motosu, Nagoya University

地域に貢献するためのポイント

l傾聴
• よくある例１【林道の整備】

n 事業者にとっては多少費用がかかっても、地域にとって使いやすい林道。
• よくある例２【基金、地域支援】

n 事業者が良かれと思ったことが、地域の意向とは異なることもある。
n ある地域で成功しても、別の地域では成功しないこともある。
n 地域課題として共有されていれば、特定の人が便益を享受することに
なっても納得されることもある。

※生活者の視点から長いスパンで地域のためになることを、地域と共に考
えることが大事ではないか？
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地域に貢献するためのポイント

l議論の場に誰が参加するか
• よくある例１【地域の代表者】

n 性別や世代が偏る傾向がある

n 代表に含まれない重要なステークホルダーが見落とされる場合がある
（例、若い人、移住者、別荘居住者、隣の地区）

• よくある例２【公募によるワークショップ】

n 関心のある人、意見を持っている人しか集まらない。

• たまにある例【賛成してくれそうな人だけを集める】

n あとで必ず反対される。←避けるべき方法

※全員参加は不可能。意見の集約、参集のしかた、コミュニケーションの
工夫が大事ではないか？
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写真：東京大学・荒川忠一教授

• コペンハーゲンエナジー社と市民出資による洋上風力発電所
• 9基×3列の配列 → デザイナーと市民の意見により20基×1列に変更

デンマークの事例
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風力発電の現状

l地域からの反対により事業の取りやめとなるケースはある。

lしかし、近隣住民への調査を行うと賛成が多い。

l一部の人が何に困っているのか、忌避感を抱いているのかに

は注意が必要。

l発電施設による問題か、事業の進め方の問題か
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landscape are among the most discussed topics and play an important 
role for the regional identity of people. 

WTs do have a positive effect on nature through the reduction of 
greenhouse gas emissions and compensation measures. This more indi-
rect positive contribution, however, is rarely noticed at the local level 
(Hübner et al., 2020) and WTs are frequently opposed to because of their 
more immediate impacts on birds, bats and the landscape, resulting in a 
“green on green” discussion (Warren et al., 2005). As a result, the di-
rection of the influence on acceptance remains unclear, and environ-
mental concerns do matter, but less so than other factors (Baxter et al., 
2013; Fergen and Jacquet, 2016; Rand and Hoen, 2017). 

2.4. Planning process 

Community engagement and thus the integration of regional iden-
tities and symbolic beliefs about the local landscape into the planning 
process, can lead to higher acceptance, even better planning results 
(Aitken, 2010; Aitken et al., 2016; Baxter et al., 2020) and takes the 
concerns of people into account, rather than implying selfish motives for 
opposition (NIMBY; Batel and Devine-Wright, 2015; Devine-Wright and 
Howes, 2010; Devine-Wright and Wiersma, 2020; Fast et al., 2016; 
Firestone et al., 2015, 2018, 2020; Hoen et al., 2019). Further, 
perceiving the planning and construction process as stressful, as well as 
negative attitudes towards the WTs, is directly linked to subsequent 
experienced annoyance (Firestone et al., 2018; Hoen et al., 2019; Hüb-
ner et al., 2019; Jalali et al., 2016; Mills et al., 2019; Pohl et al., 2018, 
2021). Consistently, empirical evidence supports a close relation be-
tween acceptance of local WTs and trust in processes and responsible 
key actors, like municipal authorities, project planners and developers 
and local stakeholders (De Luca et al., 2020; Gölz and Wedderhoff, 2018; 
Huijts et al., 2012; Langer et al., 2016; Ruddat and Sonnberger, 2019; 
Segreto et al., 2020; Walker et al., 2010; Wolsink, 2012; Wüstenhagen 
et al., 2007). Furthermore, distributive and procedural justice, i.e., the 
perceived fairness of processes and outcomes, have been repeatedly 
found to correlate with the acceptance of local projects worldwide 
(Gross, 2007; Hübner, 2020). In a recent study, Mills et al. (2019) 
investigated how residents’ perceptions of benefits and negative impacts 
of WTs shifted post construction by interviewing them twice after the 
implementation. Those who perceived the planning process to be fair 
tended to perceive greater benefits of the WTs, while those who 
perceived an unjust planning process tended to perceive significantly 
greater negative impacts. 

2.5. Social norms 

As humans, we use the opinions and behaviors of others as a source 
of information and guidance. Thus, the perceived opinion of others can 
have an influence on the acceptance of and on the intention to act in 
favor or against sustainable energy technologies (Devine-Wright, 2005; 
Halder et al., 2016; Huijts et al., 2012; Johansson and Laike, 2007; Jones 
and Eiser, 2009; Read et al., 2013). For example, Liebe and Dobers 
(2019) found that individuals might receive social approval from their 
family or neighbors if they support local renewable energy projects and 
Kalkbrenner and Roosen (2016) identified social norms as the strongest 
predictor of the willingness to participate in local renewable energy 
projects. While the impact of social norms on the local acceptance can 
differ depending on the cultural context (Karakislak et al., 2021), several 
studies provide evidence that how the opinion of relevant others in the 
community (e.g., community spokesperson, opposition or other com-
munity members) is perceived has an impact on the actual local 
acceptance (Hobman and Ashworth, 2013; Karakislak and Schneider, 
2023, in this issue; Liebe and Dobers, 2019; Read et al., 2013). For 
example, Jones and Eiser (2009) compared a sample of residents living 
next to a future wind farm development site with unaffected participants 
with no foreseeable development nearby. Only controlling for general 
attitudes, they found the perceived community opinion, as a single 

predictor was associated with more positive attitudes, which was espe-
cially pronounced in the sample near the future development site (β =
0.41). This suggests, that the public debate within the local media and 
local population and the thereby suggested descriptive norm, for 
example of a vocal opposition, may influence the actual acceptance and 
pertain public action (e.g., underestimated acceptance may lead to a 
more critical opinion to keep the peace in the community). Studies show 
that levels of support and acceptance tend to be underestimated in 
communities (Hübner, 2020; Sokoloski et al., 2018). 

While cultural, situational or personal norms are also to be consid-
ered, in the context of further deployment of wind energy, the afore-
mentioned local social norm and its influence on how the social 
processes shaping local acceptance unfold seem to be of special interest. 

In summary, the research to date can be integrated into five over-
arching categories of acceptance factors (Fig. 1). This structure of an 
integrated acceptance model was validated in the following two studies. 

3. Study 1: The integrated acceptance model – predicting 
residents’ local acceptance of operating wind farms 

Study 1 was part of an interdisciplinary project with the aim to 
derive an overarching acceptance model of renewable energies and 
investigate the interrelation between the further deployment of renew-
able energies and the impacts on humans and nature (Hübner et al., 
2020). 

3.1. Survey and participants 

Study 1 draws from a survey of residents living near wind farms in 
three different regions in Germany (N = 158, Hübner et al., 2020), 
conducted on May through July 2018. The three case communities were 
explicitly chosen to cover a range of different local contexts (landscape, 
nature conservation) and (financial) participation opportunities in order 
to validate the IAM robustly, but were intended to be similar in having 
successfully installed WTs, open field solar panels and biogas plants. The 
first wind farm was located in a rural, flat marshland in the northern 

Fig. 1. Five main drivers of the acceptance of local WTs (Hübner et al., 2020).  

G. Hübner et al.                                                                                                                                                                                                                                 

Source: Hübner et al. (2020)

地域の風力発電の受け入れに作用する５要因

事業計画プロセス

エネルギー転換に対する態度

経済的インパクト

社会的規範

自然環境や居住者への影響

Memi Motosu, Nagoya University



ご清聴ありがとうございました。

本巣芽美
motosu.memi.u8@f.mail.nagoya-u.ac.jp
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