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A B S T R A C T

This paper advances a broadened understanding of technology acceptance by introducing the concept of the 
acceptance object responsible – the actors and institutions accountable for technological design, implementation, 
and governance. Traditional approaches have focused on the dyad of acceptance subject and object; we argue 
that social (non-)acceptance fundamentally targets actors behind technology decisions. Acceptance thus emerges 
as a relational and communicative process embedded in contexts of trust, fairness, and legitimacy. Building on a 
critical review of existing technology acceptance literature, we identify the neglect of responsibility as a crucial 
conceptual gap. To address this gap, we propose a triad comprising acceptance subject, object, and its re
sponsibles. Technologies thereby function as proxies or mediating reference points through which broader 
evaluations of responsibility, accountability, and legitimacy are articulated. Public support or opposition is thus 
less a direct reaction to the intrinsic properties of a technology than an expression of confidence or distrust in the 
governance arrangements, communications, and decision-making of the actors (perceived as) responsible for 
making crucial decisions on development, implementation, and management. Thus, our main argument which 
we will lay out in this paper is the following: (non-)acceptance judgments address primarily technology related 
decisions of corresponding technology responsibles – that is of addressing “the ones behind”.

1. Introduction

Technologies raise controversies within societies potentially result
ing in heated socio-political debates and conflicts. At the heart of tech
nology debates lies the tension between technology-euphoric and 
technology-sceptical assessment and evaluation. While some promote 
technologies as an important solution to a given considerable problem, 
others see these technical options as exactly the very cause of the 
addressed or even other problems. Thus, different and opposing judg
ments of citizens and stakeholders are centre stage of the conflict. In 
addition, modern societies require and desire open and active social 
debate and approval as public support is of central importance in a 
pluralistic and democratic society [1]. Accordingly, socio-technological 
transformation processes cannot be assessed solely on the basis of 
technical and economic feasibility, they need societal approval as a key 
legitimacy source.

The relevance of legitimacy with regard to techno-scientific de
velopments became particularly visible in Europe from the late 1980s 
onward, where several environmental and technological crises exposed 

the limitations of technocratic governance. The Chernobyl nuclear 
disaster in 1986 demonstrated how transboundary technological risks 
could undermine public trust in official expertise. The BSE (mad cow 
disease) crisis in the 1990s revealed major failures in the management 
and communication of scientific uncertainty [2]. Controversies sur
rounding genetically modified organisms (GMOs) further highlighted 
tensions between expert assessments of safety and public concerns about 
environmental and ethical risks [3]. These crises showed that decision- 
making practices that relied exclusively on technical expertise could lose 
legitimacy when they failed to address broader societal concerns. In 
response to these developments, European institutions increasingly 
institutionalized mechanisms designed to improve responsiveness in 
environmental decision-making. One of the most significant legal de
velopments was the Aarhus Convention [4], which established rights for 
public access to environmental information, participation in environ
mental decision processes, and access to justice in environmental mat
ters. The convention reflected a growing recognition that democratic 
legitimacy in environmental governance depends not only on scientific 
expertise but also on the inclusion of citizens and civil society 
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organizations. Similarly, the European Commission's White Paper on 
European Governance [5] emphasized principles such as openness, 
participation, accountability, and effectiveness as central elements of 
legitimate policymaking in the European Union.

We refer to this shift from technocratic, expert-centred governance 
towards more participatory decision-making processes in environ
mental, risk, and technology decision-making as “responsiveness turn”. 
The theoretical foundations of this shift can be traced back to socio
logical analyses of risk society and late modernity by Ulrich Beck and 
Anthony Giddens who argued that advanced industrial societies are 
increasingly characterized by the production of manufactured risks 
[6–8]. Research in Science and Technology Studies (STS) also played an 
important role in explaining and justifying this shift. For example, Brian 
Wynne's work challenged the so-called deficit model, which assumed 
that public opposition to technological risks results primarily from a lack 
of scientific knowledge. Instead, Wynne demonstrated that conflicts 
often arise because institutions fail to recognize uncertainty, ignore local 
knowledge, or dismiss public concerns as irrational [9]. This insight 
contributed significantly to the growing emphasis on participation and 
responsiveness in technology governance.

In this paper, we argue, based on the observation of the “respon
siveness turn”, that while technology acceptance research has 
acknowledged and addressed the growing relevance of decision-making 
practices and decision-makers for acceptance, this dimension has not yet 
been explicitly conceptualized or theorized. We therefore suggest that 
technology acceptance research should more explicitly focus on what we 
call the technology object responsible – that is, those actors and/or in
stitutions (perceived as) responsible for technology decisions – in order 
to keep pace with the socio-political developments that have reshaped 
and are still reshaping technology governance. Technology (non-) 
acceptance in its various facets expressed by people in their role as 
consumers, citizens, employees, residents, stakeholders etc. refers at 
first glance to specific technology objects such as, for instance, energy 
technologies, nano technologies, digitization, artificial intelligence and 
so on – but in nuce it substantially addresses the ones behind, the ones 
holding responsibility for the technologies, the ones who are primarily 
(perceived as) responsible for making crucial decisions on development, 
implementation, and management. Thus, our main argument which we 
will lay out in this paper is the following: (non-)acceptance judgments 
address primarily technology related decisions of corresponding tech
nology responsibles – that is of addressing “the ones behind”.

In the following, we outline our argument, primarily illustrated with 
examples from the field of energy technologies. Section 2 briefly reviews 
current conceptualizations of technology acceptance and identifies the 
dominant perspectives in the literature. Section 3 develops an under
standing of technology acceptance as emerging from a triad of the 
accepting subject, the accepted object, and the responsible actors (i.e., 
those behind technological decisions). It also illustrates why accounting 
for the responsible is particularly important and discusses the key factors 
shaping acceptance across these three dimensions. Section 4 concludes 
with a summary of the main findings and highlights key implications for 
empirical research.

2. Background: technology acceptance literature review

Technology acceptance research reflects and analyses people's posi
tive, negative, and ambivalent attitudes and actions in its different 
shades and expressions towards technologies [10,11]. Historically, the 
public has associated existing and emerging technologies with concerns, 
protests, and controversies ever since – from weavers' uprising in the 
early 19th century, to nuclear energy from the late 1960s onwards to 
even renewable energies as of today. Hence, it is of no surprise that 
social sciences and related fields substantially researched what (tech
nology) acceptance is, how acceptance manifests, and which factors, 
processes, and dynamics determine and build up acceptance. Thus, the 
major strands of acceptance research focus, first, on conceptualizing and 

theorizing acceptance and, second, on empirically examining its un
derlying factors, processes, and dynamics. In the following, we briefly 
summarize the current state of the art in acceptance research and, based 
on this, identify existing research gaps. Building on these insights, we 
argue that acceptance research needs to place a more explicit focus on 
those responsible for the development and deployment of technology.

With regard to the conceptualization and theorization of acceptance, it 
can first of all be stated that acceptance is a fuzzy concept that is applied 
with diverse meanings and connotations, often without being clearly 
defined [12–14]. For Upham et al. [15,p. 103] acceptance is: “a 
favourable or positive response (including attitude, intention, behav
iour, and – where appropriate – use) relating to a proposed or in situ 
technology or socio-technical system, by members of a given social unit 
(country or region, community or town and household, organization)”. 
Definitions of acceptance hence often include two different dimensions: 
an attitudinal respectively evaluative as well as an action-based 
dimension [13,15–20]. Acceptance therefore can be conceptualized as 
a positive attitude towards an object that is accompanied either by a 
positive behavioural response to the given object or by the absence of 
negative behavioural responses. Schweizer-Ries et al. [20] further 
elaborate the concept of acceptance by systematically combining the 
evaluative as well as the behavioural dynamics: acceptance can either 
stand for approval (positive attitude plus no behavioural response) or 
support (positive attitude plus supportive behavioural response), 
whereas non-acceptance encompasses refusal (negative attitude plus no 
behavioural response) or resistance (negative attitude plus unfavourable 
behavioural response).

Further conceptual work focuses on the demarcation of acceptance 
dimensions in order to identify crucial reference points for empirical 
research. As a basic analytical framework the categories of acceptance 
subject, acceptance object, and acceptance context have been intro
duced [18,21]. Acceptance is bound to the attitudes and behavioural 
dispositions of potential acceptance subjects. Furthermore, acceptance 
includes an object the acceptance subject refers to. The category of 
acceptance objects covers a broad diversity of topics such as material 
artefacts (consumer goods, technologies etc.), opinions, values, life
styles, arguments, behaviour patterns, policies, institutions, organiza
tions, persons, social groups and so on [18]. Both acceptance subject and 
object are embedded in a socio-cultural context which serves as a frame 
of reference as well as enabling or constraining factor.

With regard to research on acceptance of energy systems and tech
nologies, Upham et al. [15] further sub-differentiate acceptance objects 
into technology, infrastructure, and application. Furthermore, they 
propose three separate societal levels, on which acceptance can be 
contested: the general level, local level and the household- 
organisational-end-user level. Similarly, Wüstenhagen et al. [14]
specify energy technology acceptance as a phenomenon that is relevant 
in the following contexts: socio-political acceptance (general acceptance 
of a technology and associated policies), community acceptance (local 
level acceptance of specific energy projects) and market acceptance 
(consumption respectively adoption of a given technology and/or 
associated services by investors, households and companies). Based on 
subject and object differentiation, several research focusses on actor 
perspectives and characterisation, for instance, with tracing actor con
stellations and mapping of stakeholder groups [22], or identification of 
stakeholders including those beyond citizens [23]. In addition, further 
analytical work aims at clarifying differences between closely related 
concepts and categories such as between acceptance and acceptability 
[12,24,25], legitimacy [26,27], justice [28], transformation [29,30], 
technologies as social experiments [30], and technology domestication 
[31].

With regard to acceptance factors, processes, and dynamics, major 
emphasis is on identifying crucial drivers which individually and 
collectively determine (non-)acceptance judgments. Based on empirical 
work (e.g., opinion polls, social psychological experiments, case studies) 
and respective theories and concepts (e.g., planned behaviour, norm 
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activation, elaboration likelihood, social representation), relevant fac
tors are identified and put into a cause-impact chain sequence. A 
prominent set of cause-impacts refer to psychological factors influencing 
sustainable energy technology acceptance. The well-known approach of 
Huijts et al. [32] identified trust, fairness, knowledge, and experience as 
crucial psychological determinants, and sets up a comprehensive 
acceptance framework putting the variables in causal order. Besides this, 
other types of factors refer to socio-demographic factors such as age, 
gender, social class, education [33–35], individual traits as marked by 
values and worldviews [36–38] as well as situational and object-related 
factors such as site-selection and place attachment, media coverage, or 
general economic development [39–44]. Furthermore, so-called com
munity response research investigates how local communities react and 
respond to specific technology planning and implementation [45–47]. 
Several key learnings from community response research have been 
summarized by Boudet et al. [48]: e.g., the significance of local message 
framing and power hierarchies; a focus on contextual factors such as 
proximity to protected, locally meaningful, and culturally important 
places; the residents' levels of attachment to such places; and percep
tions of how the facility will affect these places. Moreover, there is also a 
research area that focusses on interventionist and policy related impact 
research. The key question here is to identify useful interventions that 
are able to encourage and stimulate technology acceptance. Common 
areas are, for instance, research on nudging [49,50] or compensation 
schemes [51].

As stated above, the “responsiveness turn” has transformed tech
nology governance from a predominantly technocratic mode into a 
legitimacy-centred enterprise in which public justification, participa
tion, and accountability have become central conditions of decision- 
making. However, while existing acceptance research empirically 
acknowledge the importance of factors such as trust, fairness, and 
participation, acceptance research continues to conceptualize accep
tance primarily as a relationship between acceptance subjects and ob
jects. In doing so, objects or technologies are conceptually treated as the 
primary targets of evaluation, while relegating the actors and in
stitutions shaping these technologies to the background. However, 
under conditions of the responsiveness turn, acceptance judgments 
cannot be adequately understood as object-centred evaluations. Rather, 
they fundamentally address those actors and institutions that are 
perceived as responsible for technological decision-making. Technolo
gies thereby function as proxies or mediating reference points through 
which broader evaluations of responsibility, accountability, and legiti
macy are articulated. Public support or opposition is thus less a direct 
reaction to the intrinsic properties of a technology than an expression of 
confidence or distrust in the governance arrangements, communica
tions, and decision-making of the actors “behind” it. To adequately 
capture this transformation, we propose in the following an expanded 
acceptance research framework that explicitly integrates the “technol
ogy responsible” as a central analytical category. Building on the 
established dyad of acceptance subject and acceptance object, we 
introduce a triad including a third, distinct dimension: the technology 
responsible as key addressee of technology acceptance. Thus, in our 
view technology acceptance judgments arise with references to subject, 
object and its responsible – addressing essentially the latter.

3. The technology acceptance triad: subject, object – and its 
responsible

As illustrated above, literature primarily differentiates acceptance 
analytically into a subject and an object component. In addition, several 
acceptance models postulate a contextual environment as an indepen
dent area of decisive acceptance impact. Acceptance subject refers to an 
individual person or collective actors since only human beings are 
individually or collectively able to decide on and express their accep
tance judgement. Thus, acceptance is always related to individual and/ 
or collective-institutional actors who decide actively on acceptance 

matters based on a (more or less elaborate) opinion forming process. As 
such, acceptance is inevitably embedded in a social world and setting. 
Furthermore, acceptance decisions and manifestations are an act of 
communication in its various forms (e.g., linguistic statement, specific 
forms of action and behaviour).

An acceptance object, in contrast, is the reference point on what the 
acceptance decision is made. While the acceptance subject is tightly 
bound to people or collective actors, this is not the case for the accep
tance object. An acceptance object can be both actor-related (e.g., 
behaviour, role or attitude of a person) or tangible-object related (e.g., 
technology, infrastructure or product). The object is the primary source 
and first reference point of acceptance decisions. When no object is in 
reach, no acceptance judgement is made. Thus, acceptance decisions are 
based first of all on the acceptance object as primary reference points.

However, not all objects stimulate likewise acceptance judgments, 
decisions, and manifestations. What is needed is the fact that a person is 
in one way or another affected by a referenced object. A person, for 
instance, may (not) accept a planned construction of a chemical plant or 
coal plant in close neighbourhood or a particular behaviour of a close 
friend. However, it is highly unlikely that this person would make 
acceptance decisions about the construction of a chemical plant or 
another person's behaviour on the other side of the world where hardly 
any or even no social relations exist. Perceived factual spatial or socially 
constructed proximity leading to affection are crucial for acceptance 
decision processes. Affection dimensions are complex and do not relate 
only to spatial proximity, but also to social norms and values, perceived 
and experienced risk, damages and benefits etc. On a very generic level, 
one may differentiate between self-experienced and communicated 
technology affection. Self-experienced affection refers to one's own 
usage of a technology and thus acceptance judgments are strongly 
nourished by one's own direct technology experience with, for instance, 
everyday product and work life technologies. But technology affection 
can also be mediated by communication in case a technology is not 
directly accessible for personal use, and other actors publicly commu
nicate on existing or forthcoming benefits and/or drawbacks of a tech
nology. In this case, technologies may also serve as symbolic scapegoats 
attributed as stigmatized risk source [52]. This may be the case for so- 
called external or large-scale technologies such as energy technologies 
(e.g., nuclear, coal and natural gas plants, power-to-X plant) or energy 
infrastructures (e.g., power transmission lines).

While most concepts of acceptance end here, we find it necessary to 
add a further element to better understand the social process of accep
tance opinion-forming and decision-making: that is what we call the 
acceptance receiver, technology object holder and responsible – in short, 
the technology responsible. Acceptance decisions are communication 
acts embedded in interpersonal and institutional social settings. They 
are first and foremost targeted towards other people and their decisions, 
namely the ones who are perceived as being responsible for the accep
tance related technology object. When a person states acceptance or 
non-acceptance having a technology object in mind, for instance, a coal 
plant, wind farm, or hydrogen facilities and infrastructures, the accep
tance statement is not directed towards the technological artefact itself. 
Why is this the case? Simply put, a technological artefact would not 
respond to or engage with such a message. The response would simply 
be silence – and the statement sender surely is aware of that. Instead, the 
message is intended to go beyond, to address “the ones behind”. The 
acceptance message is from the very beginning targeted towards the 
persons and/or institutions (perceived as) responsible for the decisions 
taken to develop, construct, and implement the coal plant, wind farm or 
hydrogen industry. What is crucial here is the fact, that acceptance de
cisions and manifestations are always targeting towards the ones hold
ing responsible, that is developing, owning, licencing, implementing, 
managing and regulating the technology – as such affecting other peo
ple. Technology object and responsible build some kind of symbiosis. 
The responsibility for the acceptance objects is, besides the perceived 
technology impacts of the object itself, crucial for making acceptance 
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judgments. Issues of the decision-making process such as perceived 
fairness, necessity, and credibility then also come into play. Thus, trust 
in the object responsible has been stressed as crucial factor influencing 
acceptance levels [45,53–55].

We synthesize our understanding of technology acceptance forma
tion in Fig. 1 differentiating between acceptance subject, object, and 
responsible. In the following subsections, we will detail relevant aspects 
of the proposed acceptance model.

3.1. The acceptance object: the role of technology types

Modern societies are deeply interwoven with a great variety of 
technologies. People have easy access to, and are surrounded and 
affected by technologies [56]. That raises the concern of whether tech
nologies have a positive or negative impact on individuals or the society 
as a whole. Technology conflicts in society, therefore, are reflections and 
manifestations of these concerns. Debates and controversies on tech
nologies have become a structural element in modern life and politics 
[7] – irrespective of whether science is dealing with it or not. Thus, 
technology assessment and evaluation are a daily fact undertaken by 
citizens, lay people, scientists, politicians and so on. Technology attri
butes as perceived by the subjects play an important role in the evalu
ation process [57].

However, acceptance decisions are highly influenced by the type of 
technologies reflecting specific attributes. A useful distinction has been 
made to cluster technologies with respect to people's responses and 
acceptance judgments to technologies [58,59]. Classes emerge from the 
multitude of technologies forming fairly consistent patterns of percep
tions (see Table 1), these are: (i) household and leisure technology as a 
consumer product where acceptance is part of the market system of 
purchase; (ii) technology at work as a tool for work or vocation where 
acceptance is part of the corporate decision-making process; and (iii) 
external technology as a neighbour where acceptance is part of a policy 
making process.

The three areas of technologies can be categorized according to their 
main allocation field, acceptance test, and dominating conflict areas. 
Examples of everyday technologies are, for instance, mobile phones, 
cars, and household appliances – the acceptance test here refers to active 
purchases of these products within the allocation procedure of a market. 
Technologies at work refer, for instance, to computers, machine tools, or 
production facilities – the acceptance test manifests in active usage of 
these products by employees in their work life. External technologies, in 
contrast, are large-scale technologies such as a chemical plant, in
frastructures, or genetic modified organisms where people in general do 
not have direct knowledge and experience. Implementations of external 
technologies are largely decided by policy decisions and are beyond 
direct control and personal experience of the affected people. The 
acceptance test in this area is twofold: conventionally, people decide 
within formal political decision-making procedures (i.e., elections, 

voting, planning processes) whether or not to support these technologies 
(pushed by “the ones behind”), or in an unconventional way, people 
raise their voice for or against these external technologies via street 
protests, social media expressions etc.

Identified types of technologies also differentiate between technol
ogy accesses, the risk-benefit focus, and risk avoiding options. House
hold and leisure technologies when purchased by consumers are under 
their own control and own supervision. People buy consumer products 
generally for their own or peer group usage. Thus, people experience 
benefits and risks of these products voluntarily through their daily use. 
Technology affection here is mediated by experience through personal 
usage. Purchase of products yields to enjoy their benefits (e.g., reduced 
workload, entertainment, and reputation) while accepting correspond
ing disadvantages. Thus, the focus is on benefits rather than on risks. In 
addition, there are easy risk exit options by no further using or re-selling 
the product. Technology at work likewise affects employees by own 
experience with using these technologies for work albeit usage is often 
involuntarily ordered or at least highly recommended by the company. 
Thus, exit strategies are more difficult to undertake. Unwillingness to 
use these products due to perceived higher risks than benefits can also 
rely on collective power of workers' representation and dealt within 
negotiations of co-determination. Thus, the risk avoidance option is 
rather difficult but not impossible. The introduction of technologies at 

Fig. 1. Acceptance model differentiating subject, object, and responsible 
Source: own elaboration.

Table 1 
Types and attributes of technologies.

Type of technology

Attributes of 
technology

Household & 
leisure 
technology

Technology at work External technology

Allocation • market • corporate decision 
making

• interface of 
economy, politics, 
civil society

Test for 
acceptance

• purchase • active utilization • conventional: 
voting

• unconventional: 
protest

Conflict areas • liability, 
quality, 
external 
effects

• rationalization, 
stress, co- 
determination

• equity, legitimacy, 
vision of the future

Technology 
access

• voluntary 
experience

• involuntary 
experience

• communication, 
involuntary 
experience

Risk-benefit 
focus

• benefits • benefits • risks

Risk 
avoidance 
option

• easy exit • difficult exit • no exit

Risk-related 
qualities

• weak • modest • strong

Source: adapted from Renn [59,p. 32] with own revisions and supplements.

D. Scheer and M. Sonnberger                                                                                                                                                                                                                Energy Research & Social Science 136 (2026) 104709 

4 



work also focusses on the belief in additional benefits. However, risk- 
benefit judgments may fall apart between decision-makers and 
affected workers. While business leadership may favour the introduction 
of new work technologies for company and business reasons (e.g., cost 
savings, rationalization, competitive advantage, supporting the man
agement structures), the workforce may suffer from higher risks (e.g. 
new routinization needs) with actually applying new technologies. In 
the field of external technologies, affection is in general mediated by 
communicating corresponding risks and benefits. The public discourse, 
expert statements from science, politics and business, and peer group 
communication debate risks and benefits of external technologies. In 
general, these debates are characterized by opposing views, dissent, and 
controversies on risk and benefit evaluation. The acceptance subject, 
hence, relies on a social construction of the technology's significance and 
its communication. Direct but involuntary experience is only given in 
case of implemented technologies in spatial proximity of affected resi
dents. External technologies are much more discussed from a risk than a 
benefit perspective, and no individual risk exit option by the affected 
public is available in case the technology is implemented.

From a risk perspective, people's attitudes and preferences towards 
technologies have been studied primarily within the so-called psycho
metric risk perception approach [57]. This approach quantitatively de
scribes the cognitive and evaluative structure of risks and their 
determinants, and uses risk as a subjective concept, completely distinct 
from the idea of risk as an objective entity. Field studies in risk 
perception research reveal a set of both risk-related, and situation- 
related characteristics [60]. The risk-related patterns are based on the 
perceived properties of the source of risk – in our case the technologies. 
Thus, risk perception among lay people is influenced by perceived 
technology attributes. Literature identified several influencing qualita
tive factors in this area, for instance, dread with regard to possible 
consequences, familiarity with a risk source, the magnitude of potential 
damage, the nature of risk (human or natural), and the reversibility of 
risk consequences [57,60–62]. As a generic conclusion, we assume risk- 
related qualities are weak in the area of household and leisure tech
nology, modest for technologies at the workplace, and strong in the field 
of external technologies where people are confronted with uncertainties 
regarding negative side effects.

3.2. The acceptance subject: and its scope of (non-)acceptance

Acceptance subjects as individuals and/or collective actors are the 
providers and senders of (non-)acceptance referencing an acceptance 

object but addressing the decisions of the responsible. A closer exami
nation of acceptance subjects raises key questions: What constitutes 
acceptance, and how does the process of its articulation and provision 
unfold? Semantic roots reveal acceptance is related to a person's assent, 
approval and affirmation towards someone or something. It is a positive 
statement based on the willingness to agree with the ‘raison d'être’ of the 
acceptance object. Willingness refers to free will decisions where 
acceptance is understood as a conscious attitude and active decision to 
acknowledge reality as it is or is perceived including difficult situations, 
thoughts, and feelings. As a consequence, technology acceptance cannot 
be manufactured by others. In that sense, acceptance provides legiti
macy towards the object for the right to exist – thus, it justifies its ex
istence. In case the ‘raison d'être’ of an object is disputable in society, 
acceptance subjects might advocate, defend or even fight for the right of 
existence – and vice versa, that is acceptance subjects (actively) oppose 
the right of existence.

In this regard acceptance has several facets that we will differentiate 
further. Acceptance requires an individual's voluntary decision based on 
a process of balancing several pro and con arguments (explicitly or 
intuitively) making finally a decision towards acceptance or non- 
acceptance. However, there is room for gradual interpretations of 
(non-)acceptance, since it can be weak or strong. We propose here an 
acceptance scale model as displayed in Fig. 2 which comprises knowl
edge from existing literature.

Acceptance decisions can either result in a specific attitude towards 
the acceptance object without any related behavioural reactions or in a 
specific attitude that even translates in a behavioural response towards 
the acceptance object. In the first case, a passive (and potentially un
stable) tolerant or intolerant position prevails. Passive positions might 
be due to the fact that the level of affection is not adequate to stimulate 
distinct behavioural responses. In case of strong (non-)acceptance, in 
contrast, a clear-cut decision in favour or against the object is made that 
translates into respective behaviours as either active support or active 
opposition. As a consequence, one might differentiate between strong 
and weak (non-)acceptance regarding the ‘raison d'être’ of an accep
tance object. As such, strong (non-)acceptance tends to manifest in 
strong active support or opposition while in-between forms decrease 
towards passive attitudes subsequently (i.e., in refusal/approval, con
ditional (non-) acceptance, and indifference/tolerance). While passive 
attitudes might turn into active support or opposition one day, it is 
rather unlikely that active support or opposition falls back into the area 
of passiveness. (Non-)acceptance decisions resulting in related behav
iours tend to be more stable, whereas passive attitudes may be both 

Fig. 2. The scope of acceptance decision manifestations 
Source: own elaboration based on conceptions by Sauer et al. [63].
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stable and unstable.
Another facet of (non-)acceptance is to look deeper into the mech

anisms of the opinion-forming and decision-making process. On a gen
eral level, people evaluate technologies by balancing their benefits and 
threats and costs respectively. A positive balance with benefits out
weighing the costs results in technology acceptance, while a negative 
balance with higher perception of risks and negative outcomes leads to 
technology rejection and non-acceptance. The situation is more 
complicated, however, as people evaluate benefits and threats of a 
technology object from both a personal or peer group and a collective 
perspective. Acceptance relies on the one hand, on the belief that a 
technology has considerable benefits for one's self or for people close by 
(individual evaluation); on the other hand, acceptance may also refer to 
society as a whole (collective evaluation). Thus, people accept tech
nologies when they serve the common and individual good. Technology 
acceptance is given, when both personal or peer group and collective 
balancing is positive; non-acceptance of a technology is given, when the 
balancing is negative.

However, people do not always arrive at a clear assessment in which 
either harm or benefit is collectively and individually uniquely deter
mined. Of particular interest for technology acceptance research is the 
assessment in which individual and collective judgments diverge, i.e., 
high benefits are perceived individually, but high costs are perceived 
collectively (or vice versa). On the one hand, there is evidence that 
people pursue selfish goals despite a perceived social benefit. On the 
other hand, there is also human behaviour that consciously foregoes 
personal advantages in order to benefit the common good. Research 
shows that people are very willing to do without personal benefits when 
they are convinced that the technology serves the common good and 
overall social preferences [64,65]. Social preferences refer to the fact 
that people care about certain “social” goals, such as the well-being of 
other individuals, or a “fair” allocation of risks and benefits among 
members in society. In the case of energy technologies, this refers to 
perceived forms of energy ethics or energy justice [66]. However, what 
can also be observed is the contrary, namely the fact that people act 
selfishly even though they know that their behaviour disadvantages 
others or the common good in general (e.g., non-acceptance of renew
ables in spatial proximity though the common good of them is on general 
level acknowledged). It needs to be stressed that the substance of costs 
and benefits are not limited to pure direct economic and monetary units. 
Cost and benefit considerations address wider contexts in technology 
acceptance judgments. They refer to economic considerations (e.g., 
personal or societal monetary costs for technology provision), ecological 
and health considerations (e.g., technology impacts on the environment 
and humankind), socio-cultural considerations such as cultural identity 
and normative conceptions of a ‘Good Life’, loss of trust in policy-makers 
and business leaders, and their way of communication and opaque 
decision-making processes which leads to transferring their bad repu
tation on technology judgments.

To summarize, strong (non-)acceptance manifests in behavioural 
responses towards the acceptance object: people buy, use, vote, or 
protest expressing their decision on (non-)acceptance of technologies. 
Only when people are strongly in favour or against technologies they act 
– in case the acceptance judgement is weak and lies in the area of passive 
attitudes they do not. With regard to the types of technology acceptance 
and behavioural manifestations differ. In the area of everyday and work 
technologies behavioural manifestations only refer to strong acceptance 
with people buying and using technologies while non-acceptance is not 
immediately apparent and is only indirectly present with non-purchases. 
People not using or buying distinct technologies is not a standalone 
indicator for non-acceptance but may relate to a great variety of reasons 
(e.g., no interest, no resources, lack of user skills etc.). This is different 
for the field of external technologies. Taking the conventional procedure 
of acceptance test as indicated in Table 1, all types are visible. Strong 
acceptance manifests in voting pro technologies or engaging in their 
implementation (e.g., by becoming a member of an energy cooperative). 

Strong non-acceptance, in contrast, manifests in voting contra technol
ogies or protesting against technology projects in the street. Interest
ingly, it is particularly strong non-acceptance which manifests in protest 
behaviour. People, in general, take the streets for protesting against 
technologies while strong pro technology protests are rare. Thus, for 
external technologies acceptance manifests rather in conventional forms 
such as voting while non-acceptance rather chooses unconventional 
forms with street protests.

3.3. The responsible: why it matters to focus on responsibility

With the analytical category of the responsible actor, we introduce 
an additional dimension into acceptance research, referring to those 
actors perceived as accountable for the design, implementation, and 
governance of technologies. While elements of this dimension – such as 
trust or procedural justice – are already common constructs in accep
tance research, our aim here is to provide conceptual simplification and 
clarification. In our view, the responsible actor constitutes a third crucial 
analytical category, alongside the acceptance object and the acceptance 
subject.

Our central argument is that acceptance judgments are not merely 
evaluations of technological artefacts but communicative acts directed 
towards the actors behind them – particularly in the context of the above 
introduced “responsiveness turn”. When individuals express support for 
or opposition to a technology, their reactions implicitly address those 
responsible for making decisions about that technology. The necessity of 
introducing this analytical category becomes particularly evident when 
examining acceptance dynamics across different domains of the 
contemporary energy transition, such as renewable electricity projects 
(solar and wind) and hydrogen infrastructure development. In the 
following, we briefly examine these cases in order to highlight the 
relevance of the responsible actor category. This brief case application 
also reveals distinct ways in which the evaluation of responsible actor 
shapes acceptance.

In many debates surrounding solar and wind projects, the focus of 
public concern shifts from the technology itself to the actors responsible 
for planning and implementation. While renewable energy technologies 
are often broadly supported at the societal level because of their role in 
addressing climate change and enabling the energy transition, local 
conflicts frequently emerge once specific projects are proposed. In these 
situations, public discussion often moves away from the abstract bene
fits of renewable energy and towards the intentions, credibility, and 
behaviour of those responsible for implementing the project. This shift 
occurs because renewable energy infrastructures are embedded in social 
and institutional contexts. Decisions about where projects are located, 
how they are designed, and how their impacts are managed are not 
determined by technology alone but by planning authorities, de
velopers, investors, and political institutions. In this context, local con
troversies frequently revolve around questions such as [67–75]: 

• who develops and owns the project,
• whether local communities were involved in planning processes,
• how financial benefits are distributed,
• whether decision-making procedures are perceived as fair.

These questions point to a broader shift in the object of evaluation. 
Rather than assessing renewable energy technologies purely on the basis 
of their environmental performance or technical characteristics, com
munities frequently evaluate the institutional and social arrangements 
through which such technologies are implemented. In other words, 
acceptance debates often center on governance structures, re
sponsibilities, and relationships between project developers, authorities, 
and local residents – i.e., the technology responsibles are addressed. 
Thus, acceptance judgments are strongly shaped by evaluations of 
governance arrangements and governance actors [27,76]. A solar park 
developed by a locally embedded cooperative may be perceived as 
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legitimate and beneficial for the community, while a similar project 
implemented by an external developer can provoke resistance because 
the responsible actors are seen as lacking local accountability [72]. In 
the first case, local ownership structures can create a sense of shared 
responsibility and collective benefit, which can enhance perceptions of 
legitimacy. In the second case, the project may be perceived as exter
nally imposed, particularly if residents feel excluded from decision- 
making or believe that profits will primarily flow to actors outside the 
region. The same dynamic can be observed in wind energy development. 
Residents often emphasize that they support renewable energy in gen
eral but oppose a particular project because they distrust the developers 
or perceive the planning process as unfair [45]. Such statements illus
trate that opposition does not necessarily reflect a rejection of the 
technology itself, but rather dissatisfaction with the actors and proced
ures involved in its implementation. In such situations, the technological 
artefact – the wind turbine or solar installation – serves primarily as a 
focal point for debates that actually concern the legitimacy of respon
sible actors. The visible infrastructure becomes a symbol through which 
broader concerns about power, control, and fairness, shaped by those 
responsible for the technology, are articulated. Residents may question 
whether project developers are acting in the public interest, whether 
local authorities adequately represent community concerns, or whether 
economic benefits are distributed in ways that reflect principles of 
fairness and reciprocity [77]. Thus, in renewable electricity projects, 
acceptance is closely linked to governance legitimacy [27]. Commu
nities evaluate whether those responsible for technological imple
mentation are trustworthy, responsive, accountable and act in a fair 
manner. From this perspective, references to trust, procedural justice, 
and distributive justice all ultimately address those behind the 
technology.

While solar and wind technologies are already widely deployed, 
hydrogen systems – including large-scale production plants, pipelines, 
and storage facilities – are still emerging components of the energy 
transition. Consequently, public familiarity with hydrogen technologies 
is relatively limited [78–80]. Many individuals lack direct experience 
with hydrogen infrastructures, and their knowledge about potential 
risks and benefits is largely mediated through communication by ex
perts, policymakers, and industry actors. This lack of experiential 
knowledge creates conditions of uncertainty in which the evaluation of 
technological attributes becomes more difficult for acceptance subjects.

Under conditions of uncertainty, acceptance judgments tend to rely 
more strongly on institutional trust [81,82]. Instead of evaluating the 
technical characteristics of hydrogen infrastructures themselves, in
dividuals often focus on the actors responsible (sic!) for developing and 
regulating these technologies. Thus, public debates surrounding 
hydrogen projects frequently address questions such as [83–86]: 

• whether industrial actors are pursuing hydrogen primarily for 
climate protection or economic gain,

• whether regulatory authorities are capable of ensuring safety,
• whether public subsidies for hydrogen projects are justified and 

transparent,
• whether risks and uncertainties are communicated openly.

These debates illustrate that acceptance in the hydrogen case is 
shaped by perceptions of institutional credibility and competence. 
Because technological attributes are difficult to evaluate directly, in
dividuals rely on their trust in responsible actors as a heuristic for 
judging the technology [87]. Thus, while renewable electricity projects 
highlight the importance of governance legitimacy at the local level, 
hydrogen infrastructures emphasize the role of institutional trust under 
conditions of technological uncertainty.

Comparing the two cases suggests that acceptance processes in both 
contexts depend strongly on evaluations of responsible actors, but the 
mechanisms through which responsibility becomes relevant differ. In 
renewable electricity projects, technologies are relatively well known, 

and the main controversies emerge during the local implementation of 
concrete projects. Acceptance therefore depends largely on governance 
actors and the institutional arrangements they shape, including partic
ipation processes, ownership structures, and the distribution of costs and 
benefits. Communities evaluate whether those responsible for the proj
ect act in a transparent, fair, and accountable manner. In the case of 
hydrogen infrastructure, by contrast, technological uncertainty plays a 
more prominent role. Because most individuals lack direct experience 
with hydrogen technologies, they rely on trust in institutions to evaluate 
potential risks and benefits. Acceptance judgments therefore focus more 
strongly on the credibility and competence of regulators, policymakers, 
and industrial actors. Despite these differences, both cases demonstrate 
that acceptance judgments ultimately address the actors responsible for 
technological decisions rather than the technologies themselves. The 
technological artefact serves as the visible object of debate, but the 
underlying evaluation concerns the legitimacy, trustworthiness, 
accountability, and practices of “the ones behind” the technology.

3.4. Acceptance factors: contextualizing subject, object and its responsible

Integrating our considerations with regard to the state of research 

Table 2 
Acceptance factors contextualizing subject, object, and responsible.

Subject Object Responsible

Socio-demographic 
factors   

• age, gender, social 
class, education

Sources: [33–35,88,89]

Technology related 
factors   

• scale and type
• Technology alternatives
• Perceived risks, costs, 

benefits

Sources: [90–93]

Institutional factors   

• ownership structures
• distribution of risks and 

benefits

Sources: [24,70,94–98]:

Attitudes   

• Political and 
environmental belief

• Place attachment
• technologies in 

general

Source: 
[37,39–41,99–103]

Socio-technical factors   

• Public discourse on 
object

• Organisational 
implementation

• Assistance with 
technology 
implementation

• Responses of others 
when implemented

• Socially assigned object 
value

Sources: [41–43,104,105]

Procedural aspects   

• Perceived fairness
• use of participatory 

approaches

Sources: [45,93,106–110]

Values and worldviews   

• entrepreneurial, 
egalitarian, 
bureaucratic

Sources: 
[36,38,111–113]

Spatial factors   

• regional and local 
context

• spatial proximity

Sources: 
[44,103,114,115]

Actor related factors   

• Credibility, reputation, 
identification, salient 
value similarity, trust

Source: [45,93,116–119]

Knowledge   

• Communicated 
knowledge: awareness 
and understanding

• Experienced knowledge: 
prior experience with 
object

Sources: 
[102,106,120–125]

Source: own elaboration.

D. Scheer and M. Sonnberger                                                                                                                                                                                                                Energy Research & Social Science 136 (2026) 104709 

7 



and the differentiation between acceptance subject, object, and 
responsible, in Table 2 we systematize acceptance impact factors mainly 
derived from existing literature in order to simplify and harmonize 
knowledge of acceptance factors with our proposed triadic framework.

Acceptance factors associated with the subject comprise (i) socio- 
demographic factors (e.g., age, gender, and education), (ii) general at
titudes on political and environmental belief, technologies in general, 
and place attachment (i.e., positive emotional bonds between people 
and valued environments), and values and worldviews (i.e., entrepre
neurial, egalitarian, bureaucratic) as pointed out in the cultural theory 
of risk [126] (for overviews of acceptance factors see: [33,34,127–133]). 
These factors do not determine in detail the acceptance decision 
regarding a specific object but rather serve as a primary channel and a 
fundamental guide towards the decision. These sociopsychological dis
positions covering fundamental orientations are rather inactive pro
vided no object affection is given. In case acceptance decisions are 
stimulated by object affection, one may assume that these dispositions 
work implicitly in the background in order to fundamentally channel the 
acceptance alignment by reducing complexity and implicitly provide a 
limited choice of decision options.

Among acceptance factors associated with the object, we differentiate 
between technical, socio-technical, spatial and knowledge factors. 
Technical issues relate to the scale and type of the technological artefact, 
the perceived technology impacts such as risks, costs, and benefits, and 
existing alternatives competing with the object in question. Socio- 
technical issues are at the interface between the object and the social 
environment. These factors relate to the public discourse in the media on 
the technology, the type of organisational implementation, assistance to 
help get familiar to the object when implemented (e.g., technologies at 
work), and social responses as perceived by the acceptance subjects (i.e., 
responses of others when the technology is implemented, socially 
assigned object value). Spatial factors relate to the regional and local 
context, and the spatial proximity of installed external technologies 
since direct experience with the object (e.g., noise, smell, visibility etc.) 
varies with distance. Spatial qualities are especially significant when 
landscapes of particular symbolic significance (e.g., natural monuments) 
are affected by a local energy project. The last factor relates to the level 
of knowledge based either on prior personal experience or the level of 
awareness and understanding. Regarding local energy projects prior 
positive experiences with the respective technology can have a positive 
influence on acceptance [121]. New wind turbines are perceived as 
more acceptable in communities, where wind turbines are already 
located. However, negative experiences, e.g., with poorly designed 
participation processes, have a diminishing effect on acceptance [43]. 
Historical experiences that are part of the collective memory of a specific 
social group can influence acceptance as well.

Acceptance factors associated with the responsible cover institutional, 
procedural, and actor-related issues. Institutional factors comprise 
ownership structure, the distribution of costs and benefits: the imple
mentation of an acceptance object such as a wind farm can be structured 
in different ways. Thus, institutional factors vary from case to case. 
However, institutional factors such as ownership structure or distribu
tion of costs and benefits shape acceptance as well. For example, a 
community-owned energy production facility is more likely to be 
accepted than one owned by a big energy company without any local 
ties [70]. Procedural aspects of decision-making regarding the accep
tance object have also been proved an important acceptance factor. It is 
well known that the perceived fairness of decision-making processes 
influences the acceptance of its outcomes [131,134]. Therefore, the 
design of decision-making processes, especially public participation, is 
crucial for acceptance. Often local energy projects fail because of 
decision-making processes that are perceived as unfair. Finally, actor 
related factors such as trust, assigned credibility, reputation, and 
perceived value similarity also matter. Together, these factors position 
the technology responsible not just as a technical developer, but as a 
socially embedded actor whose legitimacy depends on fair structures, 

inclusive processes, and trustworthy relationships.

4. Conclusions

In this paper, we have argued for an understanding of technology 
acceptance that further transcends the traditional duality between the 
accepting subject and the accepted object. By introducing the concept of 
the responsible – the “ones behind” technology decisions – we empha
size that social (non-)acceptance does not pertain solely to artefacts or 
technical systems, but also and foremost to the actors and institutions 
accountable for their design, implementation, and governance. Accep
tance thus emerges as a fundamentally relational and communicative 
process embedded in socio-cultural contexts of trust, fairness, and 
perceived legitimacy. Particularly in the context of the responsiveness 
turn, acceptance fundamentally targets those actors and institutions 
responsible for technological decision-making. While factors related to 
the accepting subject, the accepted object, and the responsible actors 
have been discussed above, we now elaborate on key implications for 
the design and advancement of empirical research arising from our focus 
on responsibility attribution.

First, empirical studies have begun to move beyond an object- 
centred operationalization of acceptance, but this shift should be 
further strengthened. Our framework requires systematically capturing 
how individuals attribute responsibility for technological decisions. This 
implies the need for measurement instruments that explicitly identify 
which actors are perceived as accountable and how responsibility is 
distributed across institutional constellations. Such an approach allows 
researchers to distinguish between evaluations of technologies and 
evaluations of those who govern them – an analytical separation that 
remains largely absent in the current state of the art.

Second, responsibility-centered variables such as trust should no 
longer be treated as core components of acceptance formation, partic
ularly under conditions of uncertainty with regard to side-effects of the 
technology object. This requires multi-dimensional and actor-specific 
measurement of trust (e.g., towards public authorities, private firms, 
and scientific institutions), thereby moving beyond generalized trust 
constructs.

Third, incorporating perceived intentions and motivations of 
responsible actors opens a new empirical dimension that has so far been 
underexplored. In our opinion, acceptance research has largely neglec
ted how individuals interpret the goals and interests driving techno
logical development. Future studies should therefore include measures 
that capture whether actors are perceived as acting in the public interest 
or pursuing particularistic economic or political objectives. This exten
sion enables a more nuanced understanding of legitimacy perceptions 
and their influence on acceptance.

Fourth, the inclusion of accountability and responsiveness in
troduces a dynamic perspective that extends existing acceptance 
models. Empirical research should therefore move towards longitudinal 
and process-oriented designs capable of capturing how acceptance 
evolves in response to institutional behaviour over time. Measuring 
perceived responsiveness – such as the extent to which actors react to 
public concerns or adapt policies – enables researchers to analyse 
feedback loops between governance practices and societal evaluations, a 
dimension that is largely missing in current acceptance research.

In terms of practical implications, we advocate for the institution
alization of accountability. Policymakers should establish clear and 
formalized lines of responsibility among public authorities, private 
firms, and research institutions concerning both technological decisions 
and objects. As previous research has shown, transparent attribution of 
responsibility can enhance legitimacy and public trust. From a gover
nance perspective, technology policy frameworks should also be 
designed for iterative adaptation in response to emerging societal con
cerns. Mechanisms such as feedback loops connecting regulators, de
velopers, and citizens can strengthen responsiveness. Correspondingly, 
clear, consistent, and evidence-based communication regarding 
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technological risks, benefits, and trade-offs should be institutionalized. 
Against this background, policymakers and acceptance object re
sponsibles should invest in trust-building communication that is dia
logical rather than paternalistic.

Finally, future research should empirically examine the proposed 
model across diverse technological domains and societal contexts. In 
particular, investigating how responsibility and responsiveness are 
perceived and enacted may reveal new pathways towards more legiti
mate and socially robust technology governance. Ultimately, recog
nizing and addressing “the ones behind” technology decisions is 
essential for fostering sustainable and socially resilient socio-technical 
transformations.
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[17] J. Kraeusel, D. Möst, Carbon capture and storage on its way to large-scale 
deployment: social acceptance and willingness to pay in Germany, Energy Policy 
49 (2012) 642–651, https://doi.org/10.1016/j.enpol.2012.07.006.

[18] D. Lucke, Akzeptanz: Legitimität in der "Abstimmungsgesellschaft", Leske +
Budrich, Opladen, 1995.

[19] R. Sauter, J. Watson, Strategies for the deployment of micro-generation: 
implications for social acceptance, Energy Policy 35 (5) (2007) 2770–2779, 
https://doi.org/10.1016/j.enpol.2006.12.006.

[20] P. Schweizer-Ries, I. Rau, J. Hildebrand, Akzeptanz und Partizipationsforschung 
zur Energienachhaltigkeit, FVEE Themen (2011) 138–144.

[21] P. Devine-Wright, Reconsidering public acceptance of renewable energy 
technologies: A critical review, in: M. Grubb, T. Jamasb, M.G. Pollitt (Eds.), 
Delivering a Low-Carbon Electricity System. Technologies, Economics and Policy, 
Cambridge University Press, Cambridge, New York, 2008, pp. 443–461.

[22] S. Gölz, K. Langer, A. Becker, S. Götte, T. Marxen, J. Berneiser, Akzeptanz und 
Konflikte als Zustände regionaler sozialer Prozesse. Anwendung eines 
transdisziplinären Analyserahmens, in: M. Knodt, C. Fraune, S. Gölz, K. Langer 
(Eds.), Akzeptanz und politische Partizipation in der Energietransformation: 
Gesellschaftliche Herausforderungen jenseits von Technik und 
Ressourcenausstattung, Springer VS, Wiesbaden, Heidelberg, 2019, pp. 85–108.
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[85] J.J. Häußermann, M.J. Maier, T.C. Kirsch, S. Kaiser, M. Schraudner, Social 
acceptance of green hydrogen in Germany: building trust through responsible 
innovation, Energy, Sustainability and Society 13 (1) (2023), https://doi.org/ 
10.1186/s13705-023-00394-4.

[86] M.D. Scovell, Explaining hydrogen energy technology acceptance: a critical 
review, Int. J. Hydrogen Energy 47 (19) (2022) 10441–10459, https://doi.org/ 
10.1016/j.ijhydene.2022.01.099.

[87] M. Siegrist, Trust and risk perception: a critical review of the literature, Risk Anal. 
41 (3) (2021) 480–490, https://doi.org/10.1111/risa.13325.

[88] M. Segreto, L. Principe, A. Desormeaux, M. Torre, L. Tomassetti, P. Tratzi, et al., 
Trends in social acceptance of renewable energy across Europe-a literature 
review, Int. J. Environ. Res. Public Health 17 (24) (2020), https://doi.org/ 
10.3390/ijerph17249161.

[89] M. E. Moula, J. Maula, M. Hamdy, T. Fang, N. Jung, R. Lahdelma, Researching 
social acceptability of renewable energy technologies in Finland, Int. J. Sustain. 
Built Environ. 2 (1) (2013) 89–98, https://doi.org/10.1016/j.ijsbe.2013.10.001.

[90] J. Cousse, Still in love with solar energy? Installation size, affect, and the social 
acceptance of renewable energy technologies, Renew. Sustain. Energy Rev. 145 
(2021) 111107, https://doi.org/10.1016/j.rser.2021.111107.

[91] J. Cousse, R. Wüstenhagen, N. Schneider, Mixed feelings on wind energy: 
affective imagery and local concern driving social acceptance in Switzerland, 
Energy Res. Soc. Sci. 70 (2020) 101676, https://doi.org/10.1016/j. 
erss.2020.101676.

[92] C. D’Souza, E.K. Yiridoe, Social acceptance of wind energy development and 
planning in rural communities of Australia: a consumer analysis, Energy Policy 74 
(2014) 262–270, https://doi.org/10.1016/j.enpol.2014.08.035.

[93] M. Sonnberger, M. Ruddat, Local and socio-political acceptance of wind farms in 
Germany, Technology in Society 51 (2017) 56–65, https://doi.org/10.1016/j. 
techsoc.2017.07.005.

[94] M. Wolsink, Social acceptance revisited: gaps, questionable trends, and an 
auspicious perspective, Energy Res. Soc. Sci. 46 (2018) 287–295, https://doi.org/ 
10.1016/j.erss.2018.07.034.

[95] C. Pons-Seres de Brauwer, J.J. Cohen, Analysing the potential of citizen-financed 
community renewable energy to drive Europe’s low-carbon energy transition, 

D. Scheer and M. Sonnberger                                                                                                                                                                                                                Energy Research & Social Science 136 (2026) 104709 

10 

https://doi.org/10.1016/j.enpol.2018.08.046
https://doi.org/10.1016/j.enpol.2018.08.046
https://doi.org/10.1016/j.gloenvcha.2022.102473
https://doi.org/10.1016/j.enpol.2022.113363
https://doi.org/10.1016/j.envint.2019.105090
https://doi.org/10.1016/j.envint.2019.105090
https://doi.org/10.1016/J.ERSS.2018.05.026
https://doi.org/10.1016/J.ERSS.2018.05.026
https://doi.org/10.1038/s41560-023-01423-4
https://doi.org/10.1016/j.erss.2018.05.016
https://doi.org/10.1016/j.erss.2018.05.016
https://doi.org/10.1038/s44359-025-00116-3
https://doi.org/10.1016/j.erss.2021.101978
https://doi.org/10.1016/j.erss.2023.103293
https://doi.org/10.1016/j.erss.2021.102260
https://doi.org/10.1016/j.erss.2021.102260
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0260
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0260
https://doi.org/10.1111/j.1539-6924.2010.01398.x
https://doi.org/10.1111/j.1539-6924.2010.01398.x
https://doi.org/10.1016/j.erss.2022.102697
https://doi.org/10.1016/j.erss.2022.102697
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0275
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0275
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0275
https://doi.org/10.1177/072551368902300107
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0285
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0285
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0285
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0290
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0290
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0295
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0295
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0300
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0300
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0305
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0305
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0305
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0305
https://doi.org/10.1126/science.3563507
https://doi.org/10.1126/science.3563507
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0315
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0315
https://doi.org/10.1016/j.erss.2014.07.003
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0325
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0325
https://doi.org/10.1016/j.erss.2025.104274
https://doi.org/10.1080/2474736X.2025.2557316
https://doi.org/10.1016/j.enpol.2006.12.004
https://doi.org/10.1016/j.rser.2005.10.005
https://doi.org/10.1016/j.landusepol.2008.12.010
https://doi.org/10.1080/13549839.2014.915799
https://doi.org/10.1080/13549839.2014.915799
https://doi.org/10.1016/j.solener.2020.08.065
https://doi.org/10.1016/j.solener.2020.08.065
https://doi.org/10.1016/j.enpol.2015.02.008
https://doi.org/10.1016/j.erss.2024.103691
https://doi.org/10.1016/j.erss.2023.103267
https://doi.org/10.1016/j.erss.2023.103267
https://doi.org/10.1186/s13705-025-00513-3
https://doi.org/10.1186/s13705-025-00513-3
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0385
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0385
https://doi.org/10.1016/j.erss.2023.102985
https://doi.org/10.1016/j.erss.2023.102985
https://doi.org/10.3390/en13246495
https://doi.org/10.1016/j.ijhydene.2022.12.070
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0405
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0405
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0405
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0405
https://doi.org/10.1080/1366987032000105315
https://doi.org/10.1080/1366987032000105315
https://doi.org/10.1016/j.ijhydene.2021.05.160
https://doi.org/10.1016/j.ijhydene.2024.06.422
https://doi.org/10.1016/j.ijhydene.2024.06.422
https://doi.org/10.1186/s13705-023-00394-4
https://doi.org/10.1186/s13705-023-00394-4
https://doi.org/10.1016/j.ijhydene.2022.01.099
https://doi.org/10.1016/j.ijhydene.2022.01.099
https://doi.org/10.1111/risa.13325
https://doi.org/10.3390/ijerph17249161
https://doi.org/10.3390/ijerph17249161
https://doi.org/10.1016/j.ijsbe.2013.10.001
https://doi.org/10.1016/j.rser.2021.111107
https://doi.org/10.1016/j.erss.2020.101676
https://doi.org/10.1016/j.erss.2020.101676
https://doi.org/10.1016/j.enpol.2014.08.035
https://doi.org/10.1016/j.techsoc.2017.07.005
https://doi.org/10.1016/j.techsoc.2017.07.005
https://doi.org/10.1016/j.erss.2018.07.034
https://doi.org/10.1016/j.erss.2018.07.034


Renew. Sustain. Energy Rev. 133 (2020) 110300, https://doi.org/10.1016/j. 
rser.2020.110300.

[96] S. Agterbosch, R.M. Meertens, W.J. Vermeulen, The relative importance of social 
and institutional conditions in the planning of wind power projects, Renew. 
Sustain. Energy Rev. 13 (2) (2009) 393–405, https://doi.org/10.1016/j. 
rser.2007.10.010.

[97] T. Bauwens, P. Devine-Wright, Positive energies? An empirical study of 
community energy participation and attitudes to renewable energy, Energy Policy 
118 (2018) 612–625, https://doi.org/10.1016/j.enpol.2018.03.062.

[98] J.L. Hogan, C.R. Warren, M. Simpson, D. McCauley, What makes local energy 
projects acceptable? Probing the connection between ownership structures and 
community acceptance, Energy Policy 171 (2022) 113257, https://doi.org/ 
10.1016/j.enpol.2022.113257.

[99] L. Liu, T. Bouman, G. Perlaviciute, L. Steg, Effects of competence- and integrity- 
based trust on public acceptability of renewable energy projects in China and the 
Netherlands, J. Environ. Psychol. 67 (2020) 101390, https://doi.org/10.1016/j. 
jenvp.2020.101390.

[100] P. Ashworth, Y. Sun, M. Ferguson, K. Witt, S. She, Comparing how the public 
perceive CCS across Australia and China, Int. J. Greenh. Gas Con. 86 (2019) 
125–133, https://doi.org/10.1016/j.ijggc.2019.04.008.

[101] W.P. Schultz, The structure of environmental concern: concern for self, other 
people, and the biosphere, J. Environ. Psychol. 21 (4) (2001) 327–339, https:// 
doi.org/10.1006/jevp.2001.0227.

[102] J.C. Joe, K. Hendrickson, M. Wong, S.L. Kane, D. Solan, J.E. Carlisle, et al., 
Political efficacy and familiarity as predictors of attitudes towards electric 
transmission lines in the United States, Energy Res. Soc. Sci. 17 (2016) 127–134, 
https://doi.org/10.1016/j.erss.2016.04.010.

[103] J. Swofford, M. Slattery, Public attitudes of wind energy in Texas: local 
communities in close proximity to wind farms and their effect on decision- 
making, Energy Policy 38 (5) (2010) 2508–2519, https://doi.org/10.1016/j. 
enpol.2009.12.046.

[104] M. Ogilvie, C. Rootes, The impact of local campaigns against wind energy 
developments, Environmental Politics 24 (6) (2015) 874–893, https://doi.org/ 
10.1080/09644016.2015.1063301.

[105] K. Borch, A.K. Munk, V. Dahlgaard, Mapping wind-power controversies on social 
media: Facebook as a powerful mobilizer of local resistance, Energy Policy 138 
(2020) 111223, https://doi.org/10.1016/j.enpol.2019.111223.

[106] M. Aitken, Wind power planning controversies and the construction of ‘expert’ 
and ‘lay’ knowledges, Sci. Cult. 18 (1) (2009) 47–64, https://doi.org/10.1080/ 
09505430802385682.

[107] L. Liu, T. Bouman, G. Perlaviciute, L. Steg, Public participation in decision 
making, perceived procedural fairness and public acceptability of renewable 
energy projects, Energy and Climate Change 1 (2020) 100013, https://doi.org/ 
10.1016/j.egycc.2020.100013.

[108] N. Simcock, Procedural justice and the implementation of community wind 
energy projects: a case study from South Yorkshire, UK, Land Use Policy 59 
(2016) 467–477, https://doi.org/10.1016/j.landusepol.2016.08.034.

[109] P. Velasco-Herrejon, T. Bauwens, Energy justice from the bottom up: a capability 
approach to community acceptance of wind energy in Mexico, Energy Res. Soc. 
Sci. 70 (2020) 101711, https://doi.org/10.1016/j.erss.2020.101711.

[110] C. Walker, J. Baxter, Procedural justice in Canadian wind energy development: a 
comparison of community-based and technocratic siting processes, Energy Res. 
Soc. Sci. 29 (2017) 160–169, https://doi.org/10.1016/j.erss.2017.05.016.

[111] D. Bidwell, The role of values in public beliefs and attitudes towards commercial 
wind energy, Energy Policy 58 (2013) 189–199, https://doi.org/10.1016/j. 
enpol.2013.03.010.

[112] R.G. Sposato, N. Hampl, Worldviews as predictors of wind and solar energy 
support in Austria: bridging social acceptance and risk perception research, 
Energy Res. Soc. Sci. 42 (2018) 237–246, https://doi.org/10.1016/j. 
erss.2018.03.012.

[113] A.B. Moynihan, G. Schuitema, Values influence public acceptability of 
geoengineering technologies via self-identities, Sustainability 12 (11) (2020) 
4591, https://doi.org/10.3390/su12114591.

[114] B. Hoen, R. Wiser, P. Cappers, M. Thayer, G. Sethi, Wind energy facilities and 
residential properties: the effect of proximity and view on sales prices, J. Real 
Estate Res. 33 (3) (2011) 279–316, https://doi.org/10.1080/ 
10835547.2011.12091307.

[115] C.R. Jones, Eiser J. Richard, Understanding ‘local’ opposition to wind 
development in the UK: how big is a backyard? Energy Policy 38 (6) (2010) 
3106–3117, https://doi.org/10.1016/j.enpol.2010.01.051.

[116] J. Firestone, C. Hirt, D. Bidwell, M. Gardner, J. Dwyer, Faring well in offshore 
wind power siting? Trust, engagement and process fairness in the United States, 
Energy Res. Soc. Sci. 62 (2020) 101393, https://doi.org/10.1016/j. 
erss.2019.101393.

[117] J. Firestone, B. Hoen, J. Rand, D. Elliott, G. Hübner, J. Pohl, Reconsidering 
barriers to wind power projects: community engagement, developer transparency 
and place, Journal of Environmental Policy & Planning 20 (3) (2018) 370–386, 
https://doi.org/10.1080/1523908X.2017.1418656.

[118] F. Goedkoop, P. Devine-Wright, Partnership or placation? The role of trust and 
justice in the shared ownership of renewable energy projects, Energy Res. Soc. 
Sci. 17 (2016) 135–146, https://doi.org/10.1016/j.erss.2016.04.021.

[119] W. Poortinga, N.F. Pidgeon, Prior attitudes, salient value similarity, and 
dimensionality: toward an integrative model of Trust in Risk Regulation, J. Appl. 
Soc. Psychol. 36 (7) (2006) 1674–1700, https://doi.org/10.1111/j.0021- 
9029.2006.00076.x.

[120] P.S. Raju, S.C. Lonial, Mangold W. Glynn, Differential effects of subjective 
knowledge, objective knowledge, and usage experience on decision making: an 
exploratory investigation, J. Consum. Psychol. 4 (2) (1995) 153–180, https://doi. 
org/10.1207/s15327663jcp0402_04.

[121] J. Ladenburg, Visual impact assessment of offshore wind farms and prior 
experience, Appl. Energy 86 (3) (2009) 380–387, https://doi.org/10.1016/j. 
apenergy.2008.05.005.

[122] N. Dällenbach, R. Wüstenhagen, How far do noise concerns travel? Exploring how 
familiarity and justice shape noise expectations and social acceptance of planned 
wind energy projects, Energy Res. Soc. Sci. 87 (2022) 102300, https://doi.org/ 
10.1016/j.erss.2021.102300.

[123] P. Stuhm, M.J. Baumann, M. Weil, Approaching social acceptance of energy 
technologies: ten European papers showcasing statistical analyses–a targeted 
review, Energy, Sustainability and Society 15 (1) (2025), https://doi.org/ 
10.1186/s13705-025-00516-0.

[124] A. Linzenich, K. Arning, M. Ziefle, Acceptance of energy technologies in context: 
comparing laypeople’s risk perceptions across eight infrastructure technologies in 
Germany, Energy Policy 152 (2021) 112071, https://doi.org/10.1016/j. 
enpol.2020.112071.

[125] D. Scheer, W. Konrad, O. Scheel, Public evaluation of electricity technologies and 
future low-carbon portfolios in Germany and the USA, Energy Sustain. Soc. 3 (1) 
(2013), https://doi.org/10.1186/2192-0567-3-8.

[126] M. Douglas, A.B. Wildavsky, Risk and Culture: An Essay on the Selection of 
Technological and Environmental Dangers, University of California Press, 
Berkeley, 1982.

[127] M. Ruddat, Public acceptance of wind energy – concepts, empirical drivers and 
some open questions, Wind Energy Science 7 (4) (2022) 1679–1691, https://doi. 
org/10.5194/wes-7-1679-2022.

[128] J. Rand, B. Hoen, Thirty years of north American wind energy acceptance 
research: what have we learned? Energy Res. Soc. Sci. 29 (2017) 135–148, 
https://doi.org/10.1016/j.erss.2017.05.019.

[129] S. Batel, Research on the social acceptance of renewable energy technologies: 
past, present and future, Energy Res. Soc. Sci. 68 (2020) 101544, https://doi.org/ 
10.1016/j.erss.2020.101544.

[130] G. Hübner, V. Leschinger, F.J. Müller, J. Pohl, Broadening the social acceptance of 
wind energy – an integrated acceptance model, Energy Policy 173 (2023) 
113360, https://doi.org/10.1016/j.enpol.2022.113360.

[131] N. Huijts, E. Molin, L. Steg, Psychological factors influencing sustainable energy 
technology acceptance: a review-based comprehensive framework, Renew. 
Sustain. Energy Rev. 16 (1) (2012) 525–531, https://doi.org/10.1016/j. 
rser.2011.08.018.

[132] J. Gaede, I.H. Rowlands, Visualizing social acceptance research, Energy Res. Soc. 
Sci. 40 (2018) 142–158, https://doi.org/10.1016/j.erss.2017.12.006.

[133] G. Ellis, S. Määttä, A. Miller, Social acceptance research guide, 2023. https://doi. 
org/10.5281/zenodo.7584531.

[134] G. Schuitema, C.J. Bergstad, Acceptability of environmental policies, in: L. Steg, J. 
I.M. Groot (Eds.), Environmental Psychology, Wiley, Chichester, 2010, 
pp. 257–266.

D. Scheer and M. Sonnberger                                                                                                                                                                                                                Energy Research & Social Science 136 (2026) 104709 

11 

https://doi.org/10.1016/j.rser.2020.110300
https://doi.org/10.1016/j.rser.2020.110300
https://doi.org/10.1016/j.rser.2007.10.010
https://doi.org/10.1016/j.rser.2007.10.010
https://doi.org/10.1016/j.enpol.2018.03.062
https://doi.org/10.1016/j.enpol.2022.113257
https://doi.org/10.1016/j.enpol.2022.113257
https://doi.org/10.1016/j.jenvp.2020.101390
https://doi.org/10.1016/j.jenvp.2020.101390
https://doi.org/10.1016/j.ijggc.2019.04.008
https://doi.org/10.1006/jevp.2001.0227
https://doi.org/10.1006/jevp.2001.0227
https://doi.org/10.1016/j.erss.2016.04.010
https://doi.org/10.1016/j.enpol.2009.12.046
https://doi.org/10.1016/j.enpol.2009.12.046
https://doi.org/10.1080/09644016.2015.1063301
https://doi.org/10.1080/09644016.2015.1063301
https://doi.org/10.1016/j.enpol.2019.111223
https://doi.org/10.1080/09505430802385682
https://doi.org/10.1080/09505430802385682
https://doi.org/10.1016/j.egycc.2020.100013
https://doi.org/10.1016/j.egycc.2020.100013
https://doi.org/10.1016/j.landusepol.2016.08.034
https://doi.org/10.1016/j.erss.2020.101711
https://doi.org/10.1016/j.erss.2017.05.016
https://doi.org/10.1016/j.enpol.2013.03.010
https://doi.org/10.1016/j.enpol.2013.03.010
https://doi.org/10.1016/j.erss.2018.03.012
https://doi.org/10.1016/j.erss.2018.03.012
https://doi.org/10.3390/su12114591
https://doi.org/10.1080/10835547.2011.12091307
https://doi.org/10.1080/10835547.2011.12091307
https://doi.org/10.1016/j.enpol.2010.01.051
https://doi.org/10.1016/j.erss.2019.101393
https://doi.org/10.1016/j.erss.2019.101393
https://doi.org/10.1080/1523908X.2017.1418656
https://doi.org/10.1016/j.erss.2016.04.021
https://doi.org/10.1111/j.0021-9029.2006.00076.x
https://doi.org/10.1111/j.0021-9029.2006.00076.x
https://doi.org/10.1207/s15327663jcp0402_04
https://doi.org/10.1207/s15327663jcp0402_04
https://doi.org/10.1016/j.apenergy.2008.05.005
https://doi.org/10.1016/j.apenergy.2008.05.005
https://doi.org/10.1016/j.erss.2021.102300
https://doi.org/10.1016/j.erss.2021.102300
https://doi.org/10.1186/s13705-025-00516-0
https://doi.org/10.1186/s13705-025-00516-0
https://doi.org/10.1016/j.enpol.2020.112071
https://doi.org/10.1016/j.enpol.2020.112071
https://doi.org/10.1186/2192-0567-3-8
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0630
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0630
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0630
https://doi.org/10.5194/wes-7-1679-2022
https://doi.org/10.5194/wes-7-1679-2022
https://doi.org/10.1016/j.erss.2017.05.019
https://doi.org/10.1016/j.erss.2020.101544
https://doi.org/10.1016/j.erss.2020.101544
https://doi.org/10.1016/j.enpol.2022.113360
https://doi.org/10.1016/j.rser.2011.08.018
https://doi.org/10.1016/j.rser.2011.08.018
https://doi.org/10.1016/j.erss.2017.12.006
https://doi.org/10.5281/zenodo.7584531
https://doi.org/10.5281/zenodo.7584531
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0670
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0670
http://refhub.elsevier.com/S2214-6296(26)00180-5/rf0670

	Addressing “the ones behind”: Public responses to technologies and the role of responsibility
	1 Introduction
	2 Background: technology acceptance literature review
	3 The technology acceptance triad: subject, object – and its responsible
	3.1 The acceptance object: the role of technology types
	3.2 The acceptance subject: and its scope of (non-)acceptance
	3.3 The responsible: why it matters to focus on responsibility
	3.4 Acceptance factors: contextualizing subject, object and its responsible

	4 Conclusions
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	References


