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Social and public acceptance of energy
technologies



Technology acceptance is a positive 
evaluation of, or attitude towards, an 
existing energy technology by the
members of a “decision unit” (household, 
organization, community, society)

Social License to Operate framework
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Upham, P., Oltra, C., & Boso, À. (2015). Towards a cross-paradigmatic framework of the 

social acceptance of energy systems. Energy Research & Social Science, 8, 100-112.



What determines the public acceptance (by the
general public and the local population) of energy

technologies?



Information-deficit model

Knowledge/ 

familiarity
Acceptance



Basic attitudinal model of acceptance

Perceived

benefits

Acceptance

Perceived

costs



Attitudinal model of acceptance (beliefs and 
affects)



https://www.csiro.au/en/News/News-releases/2014/Building-trust-is-key-to-minings-social-licence

https://www.csiro.au/en/News/News-releases/2014/Building-trust-is-key-to-minings-social-licence


Public acceptance of energy technologies model

Huijts, N. M., Molin, E. J., & Steg, L. (2012). Psychological factors influencing sustainable energy technology acceptance: A review-
based comprehensive framework. Renewable and sustainable energy reviews, 16(1), 525-531.



Are there other determinants of the public
acceptance of energy technologies?



FIGURE 3-2 Bronfenbrenner’s ecological theory of development.

SOURCE: Adapted from Bronfenbrenner (1979).

FIGURE 3-3 World Health Organization (WHO) conceptual 
framework. SOURCE: Solar and Irwin, 2010.

Holistic models of determinants in paralell fields

https://www.nap.edu/read/23482/chapter/1#lot_figure_3-2
https://www.nap.edu/read/23482/chapter/5#chapter03_pz123-2
https://www.nap.edu/read/21923/chapter/1#lot_fig3-3
https://www.nap.edu/read/21923/chapter/5#chapter03_pz85-11


Source: Rohrmann 1998 & 2007







The role of values and prior orientations in the
public acceptance of energy technologies?



Environmental values



Pires et al. 2014. Ecocentrism and behavior: a bibliographic review on environmental values. Psicol. 

estud. vol.19 no.4 Maringá Oct./Dec. 2014. http://dx.doi.org/10.1590/1413-73722201204



Environmental-SVS (E-SVS)



Whitfield, S. C., Rosa, E. A., Dan, A., & Dietz, T. (2009). The future of nuclear power: Value orientations and risk 

perception. Risk Analysis: An International Journal, 29(3), 425-437.

Environmental values and attitudes towards nuclear energy



Bidwell, D. (2013). The role of values in public beliefs and attitudes towards commercial wind 

energy. Energy Policy, 58, 189-199.

Environmental values and attitudes towards wind developments



“In both regions, opposition is

highest in clusters with strong

biospheric–altruistic values, while

acceptance is highest in clusters with

strong traditional values”



Other related social 
values



“Therefore, in almost every country, 

materialists prefer nuclear power, whereas 

post-materialists have a strong sense of 

rejection”



“The results show that message content 

has a substantial impact. People tend to 

accept reports of scientific studies that 

support their values and prior beliefs, but 

not studies that contradict them. Previous 

studies have shown that core values 

influence message acceptance. We find 

that core values (individualism, 

egalitarianism and political ideology) and 

prior beliefs have independent effects on 

message acceptance”.



“New Age beliefs explained about

15% of the variance of perceived risk”



“Public attitudes are likely to be 

shaped by psychological dynamics

associated with cultural cognitions”



Cultural cognition theory

 Individuals’ values are connected to their beliefs about risks and 
related facts.  

 Subjects do not react in a uniform, much less a uniformly positive 
manner, to new information, but rather polarized along lines 
consistent with cultural (and political) predispositions toward 
technological risk generally



http://www.culturalcognition.net/blog/2018/1/6/culture-worldviews-risk-perception-glossary-entries.html



Kahan, D. 2012. Is cultural cognition the same thing as (or even a form of) confirmation bias? Not
really; & here’s why, and why it matters



Our study on public acceptance of two energy
technologies



STUDY 1 STUDY 2



Ecocentrism-technocentrism

O'Riordan, T. (1985). Research policy and review 6. Future directions for 

environmental policy. Environment and Planning A, 17(11), 1431-1446.
Barr, S., & Gilg, A. (2006). Sustainable lifestyles: Framing 

environmental action in and around the 

home. Geoforum, 37(6), 906-920.





Hypothesis

H1: Ecocentric-technocentric worldviews influence evaluation
of and acceptance of CCS and fusion energy

H2a: Individuals with different worldviews (clusters) have a 
different reaction to information about the technology

H2b: The type of information provided interacts with the
worldview. 

Reasoned information vs controversial information will
reduce the differences among clusters of individuals



Method



Introduction to the study and fusion energy

Awareness, familiarity and uninformed

evaluation

Background information on fusion energy

Emotions, perceived costs and benefits and global evaluation

Evaluation of consequences excercise

Global evaluation, preference, acceptance and support

Other questions: trust

Prior attitudes and beliefs

Introduction to the questionnaire

Experimental 

manipulation nº1

Experimental 

manipulation nº2

Figure 1. Design of the questionnaire (Study 2)



Id Country Sample date of 

fieldwork

1 Austria AT 900 Nov-2018

2 Belgium BE 900 Nov-2018

3 Bulgaria BG 900 Nov-2018

4 Czech Republic CZ 900 Nov-2018

5 Denmark DK 900 Nov-2018

6 Finland FI 900 Nov-2018

7 France FR 900 Nov-2018

8 Germany DE 900 Nov-2018

9 Greece GR 900 Nov-2018

10 Italy IT 900 Nov-2018

11 Latvia LV 900 Nov-2018

12 Lithuania LT 900 Nov-2018

13 The Netherlands NL 900 Nov-2018

14 Poland PL 900 Nov-2018

15 Portugal PT 900 Nov-2018

16 Romania RO 900 Nov-2018

17 Slovenia SI 900 Nov-2018

18 Spain ES 900 Nov-2018

19 Sweden SE 900 Nov-2018

20 Ukraine UKR 900 Nov-2018

21 United Kingdom UK 900 Nov-2018

Table 1. Characteristics of the sample (study 2)

Muestra Spain

N 963

Sex Men 51.9

Women 48.1

Age group 16-24 11.9

25-34 17.1

35-44 22

45-54 21.1

55-64 16

More than 65 11.8

Education Primary (Nivel 0-2) 46.4

Secondary (Nivel 3-4) 32.2

University (Nivel 5-8) 21.5

Tabla. Characteristics of the sample (study 1)



Procedure

Participants were classified based on agreement with two items
measuring ecocentrism-technocentrism: “Humans have the right 
to modify the natural environment to suit their needs” (Scale 1-5) 
and “Technology alone will solve many environmental problems” 
(Scale 1-5)

Pro-environmental, 

non pro-technology

Pro-environmental

and pro-technology

Non pro-

environmental, non 

pro-technology

Pro-technology, non 

pro-environmental

Neutral





PRIOR 

ORIENTATIONS

EVALUATION & 

ACCEPTANCE

PRIOR 

ORIENTATIONS

EVALUATION & 

ACCEPTANCE

INFORMATION

Analysis



H1: Prior orientations are associated to 
reactions to both technologies 
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relevance

Initial
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perception*

Global
evaluation

Acceptance Support Acceptance
of a CO2
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Trust in
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Env & No Tec Env & Tec No env & No Tec Tec & No Env Ambivalent

Figure. Studied variables (Mean) in the five groups 

(scale 1-5)



Env & No 

Tec

(M)

Env & Tec

(M)

No env & 

No Tec

(M)

Tec & No 

Env

(M)

Neutral

(M)
Difference p-value

Familiarity 2,0 2,1 2,5 2,2 2,1 0,20 0,60

Personal 

relevance
3,8 4,2 3,5 4,2 3,7

0,30 0,00

Initial evaluation 3,4 3,7 3,4 3,9 3,5 0,22 0,00

Interest 3,4 3,6 3,3 3,8 3,2 0,22 0,00

Concern 3,2 3,1 3,1 3,3 3 0,13 0,09

Risk perception* 2,3 2,7 2,9 3,1 2,8 0,30 0,00

Global 

evaluation
2,7 3,2 2,9 3,5 3,0

0,30 0,00

Acceptance 2,9 3,5 3,0 3,7 3,2 0,32 0,00

Support 2,8 3,3 3,0 3,5 3,1 0,26 0,00

Acceptance of a 

CO2 storage
2,0 2,7 2,3 3,2 2,7

0,43 0,00

Trust in industry 2,2 2,6 2,4 3,1 2,8 0,37 0,00

Table. Studied variables (Mean) in the five groups



1,0

1,5

2,0

2,5

3,0

3,5

4,0

4,5

5,0

Affect Beliefs Overall evaluation Acceptance Support Trust

Pro-environmental non pro-technology Pro-environmental and pro-technology

No pro-environmental non pro-technology No pro-environmental and pro-technology

Neutral



Pro-

environme

ntal non 

pro-

technology

Pro-

environme

ntal and 

pro-

technology

No pro-

environment

al non pro-

technology

No pro-

environmenta

l and pro-

technology Neutral

Dif. 

(eta) P-value

Affect 3,1 3,5 3,4 3,8 3,2 0,28 0,00

Beliefs about b&c 3,0 3,4 3,3 3,7 3,1 0,31 0,00

Overall evaluation 3,2 3,6 3,5 3,9 3,2 0,27 0,00

Acceptance 3,5 3,9 3,8 4,0 3,5 0,26 0,00

Support 3,1 3,6 3,4 3,9 3,2 0,27 0,00

Trust 2,9 3,3 3,2 3,6 3,0 0,28 0,00





H2: Individuals’ prior orientations interact 
with information 



1,00
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2,00

2,50

3,00
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4,00
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5,00

Env & No Tec Env & Tec No Env & No Tec Tec & No Env Ambivalent

Initial evaluation

Global evaluation

Figure. Change from initial evaluation
to global evaluation in the five groups

Initial

evaluation

(before)

Overall

evaluation

(after) Dif

Pro-environmental non pro-

technology
3,40 2,71

-0,70*

Pro-environmental and pro-

technology
3,67 3,23

-0,45*

Non pro-environmental non 

pro-technology
3,37 2,94

-0,43*

Non pro-environmental and 

pro-technology
3,90 3,51

-0,39*

Neutral
3,51 3,05

-0,46*
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5,00

Pro-environmental non
pro-technology

Pro-environmental and
pro-technology

No pro-environmental
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No pro-environmental
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Initial evaluation (before) Overall evaluation (after)

Figure. Change from initial evaluation to global 
evaluation in the five groups

(after controversial information) 

Initial

evaluation

(before)

Overall

evaluation

(after) Dif

Pro-environmental non pro-

technology

3,20 3,01

-0,19*

Pro-environmental and pro-

technology

3,43 3,32

-0,11*

Non pro-environmental non pro-

technology

3,57 3,45

-0,12*

Non pro-environmental and pro-

technology

3,82 3,70

-0,12*

Neutral

3,16 3,04

-0,13*



H2b: The type of information interacts 
with the relationship between prior 
orientations and the evaluation



All participants

Reasoned information

(evaluation of

consequences)

Controversial 

information

(stakeholder views)

Overall evaluation and 

acceptance

Overall evaluation and 

acceptance
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Figure. Change from initial evaluation to global 
evaluation in the five groups

(after controversial information) 

Initial

evaluation

(before)

Overall

evaluation

(after) Dif

Pro-environmental non pro-

technology

3,20 3,01

-0,19*

Pro-environmental and pro-

technology

3,43 3,32

-0,11*

Non pro-environmental non pro-

technology

3,57 3,45

-0,12*

Non pro-environmental and pro-

technology

3,82 3,70

-0,12*

Neutral

3,16 3,04

-0,13*



1,00

1,50

2,00

2,50

3,00

3,50

4,00

4,50

5,00

Pro-environmental non
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Pro-environmental and
pro-technology
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No pro-environmental and
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Initial evaluation (before) Overall evaluation (after)

Initial

evaluation

(before)

Overall

evaluation

(after) Diff

Pro-environmental non pro-

technology
3,17 3,18 0,01*

Pro-environmental and pro-

technology

3,57 3,63 0,06*

Non pro-environmental non pro-

technology

3,54 3,47 -0,07*

Non pro-environmental and pro-

technology

3,82 3,90 0,08*

Neutral

3,23 3,23 0,01*

Figure. Change from initial evaluation to 
global evaluation in the five groups

(after the evaluation of consequences) 



Strengh of the difference
ALL
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Profile vs acceptance vs type of information
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Discussion

Prior orientations, information and the public
acceptance of energy technologies



Prior orientations matter in technology
acceptance

“Citizen acceptance is not just a matter of materialism or self-

interest—energy projects can resonate with a variety of citizen 

values in ways that differ substantially by context, such as across 

regions with real or perceived differences in potential benefits 

and risks” (Devine-Wright, 2011). 

“Governments seeking to navigate public opinion will need to 

understand the complexities of citizen acceptance, and carefully 

frame political decisions to propose, accept or reject such large-

scale energy projects—anticipating how these frames will 

connect or clash with different core values” (Axen, 2014)



“It has been demonstrated repeatedly that 

substantial explanatory power usually can only 

be found with concepts which are ‘proximal’ to 

the dependent variable, i.e. concepts which are 

closely related in their contents. ‘Distal’ variables 

with very different contents rarely explain more than 

a few percentage points of variance, and almost 

never add anything beyond a model based on 

proximal variables and demographics”

“In the prediction of specific behavior, ‘proximal’ 

variables constitute the only known efficient basis”

But…



If prior orientations matter, is polarization
inevitable?

“Nothing in our study suggests that cultural polarization over 

nanotechnology is inevitable. Social psychology is making important 

advances in identifying techniques for framing information on 

controversial policy issues in a manner that makes it possible for 

people of diverse values to derive the same factual information from it. 

With further study, it is likely that these techniques can be used to 

guide risk communication and thus enhance democratic deliberations 

on risk-regulation policy—on nanotechnology and other issues”

Kahan, D. M., Braman, D., Slovic, P., Gastil, J., & Cohen, G. (2009). Cultural cognition of the 

risks and benefits of nanotechnology. Nature nanotechnology, 4(2), 87.







Thank you

Christian Oltra

Christian.oltra@ciemat.es
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