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A B S T R A C T

Understanding recurring patterns of public acceptance has become increasingly important for explaining and 
governing socio-technical transformations such as the energy transition. Addressing this challenge requires 
understanding both how technologies are evaluated and how socio-cultural value configurations shape these 
evaluations. Technology acceptance research explains how technologies are evaluated, whereas social milieu 
research explains how shared value orientations and social positions give rise to recurring socio-cultural value 
configurations. However, an analytical framework that systematically integrates both perspectives is lacking. To 
address this gap, this paper develops the Acceptance Milieu Framework, linking shared value orientations and 
social positions to acceptance judgements. In doing so, it provides a conceptual and methodological basis for 
analysing and empirically reconstructing recurring socio-cultural patterns of technology acceptance. To illustrate 
the analytical utility of the framework, representative survey data on public acceptance of the German energy 
transition are analysed through two recurring societal conflict fields that serve as illustrative cases. The empirical 
illustration shows that shared value orientations are systematically associated with different societal priorities 
and corresponding patterns of acceptance judgements. These findings suggest that public acceptance cannot be 
understood solely through attitudes towards technologies but must also be understood in relation to the socio- 
cultural value orientations through which technological change is interpreted. The framework thus establishes 
a systematic approach to empirically reconstructing Acceptance Milieus and analysing how socio-cultural value 
configurations shape recurring patterns of technology acceptance.

1. Introduction

Public acceptance of technologies has become widely recognised as a 
prerequisite for the successful implementation of socio-technical trans
formations such as the energy transition. While technological innova
tion and supportive policy frameworks are indispensable for achieving 
climate neutrality, their implementation ultimately depends on societal 
support [1–4]. Over the past two decades, public acceptance has 
therefore become a central topic in energy research, technology 
assessment, and environmental governance [5–9]. However, despite 
substantial empirical research, public acceptance remains a complex 
and often contested concept [10–12]. Citizens do not evaluate technol
ogies solely on the basis of their technical characteristics. Rather, 
technology evaluations are shaped by a broad range of psychological, 
social, and contextual factors [13]. Evaluations emerge within broader 
societal contexts in which technologies are interpreted in relation to 
competing societal objectives, normative expectations, and conflicting 

societal interests [6,11,12,14].
This complexity is particularly evident in the energy transition. 

Renewable energy technologies are generally supported by broad seg
ments of the population, yet specific implementation projects frequently 
generate controversy [5,6,8,9]. Moreover, societal debates surrounding 
the energy transition increasingly extend beyond questions of techno
logical performance [8,9]. These debates revolve around the definition 
and prioritization of competing societal objectives such as climate pro
tection, energy security, affordability, environmental conservation, 
regional development, and distributive justice [15]. Citizens differ in the 
priorities they assign to these objectives, resulting in recurring patterns 
of support and opposition that cannot be explained solely by technology- 
specific characteristics [6,12,14,16]. Understanding how these recur
ring patterns emerge therefore represents one of the central challenges 
of contemporary technology acceptance research [10,16].

While technology acceptance research has made significant progress 
in explaining how technologies are evaluated and has increasingly 
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recognised that these evaluations are socially embedded [11,12,14], an 
important limitation remains. It provides only limited explanations for 
why recurring patterns of technology acceptance emerge across society. 
Research has primarily focused on identifying individual, psychological, 
social, institutional, and contextual determinants of technology accep
tance [17–21], whereas the socio-cultural value configurations under
lying these evaluations remain under-researched. This raises the 
question of how shared value orientations give rise to recurring patterns 
of technology acceptance.

A promising perspective for addressing this question is offered by 
sociological milieu research. Since the pioneering work of Durkheim, 
Weber, and Bourdieu, this research tradition has argued that societies 
are not only differentiated by socio-economic characteristics but also by 
shared value orientations, lifestyles, and cultural practices [22–26]. 
Contemporary milieu approaches describe relatively stable socio- 
cultural configurations whose members share comparable value orien
tations and interpretative frameworks [27–29]. This perspective sug
gests that recurring patterns of technology acceptance may reflect 
shared socio-cultural value configurations. If acceptance judgements are 
shaped by broader socio-cultural contexts, do shared value orientations 
systematically generate recurring patterns of technology acceptance 
across different societal conflict fields? This perspective asks why similar 
acceptance judgements repeatedly emerge among people sharing com
parable value orientations. Put differently: Can shared values explain 
shared acceptance? More specifically, can recurring patterns of tech
nology acceptance be understood as expressions of shared socio-cultural 
value configurations?

To address this research question, this paper develops the Accep
tance Milieu Framework by systematically integrating technology 
acceptance research and social milieu research. The argument unfolds in 
three analytical steps. First, the complementary contributions of tech
nology acceptance research and social milieu research are examined to 
establish the need for their integration. Second, acceptance judgements 
are established as the central empirical manifestation of technology 
acceptance, and the theoretical approaches explaining their formation 
are reconstructed. Third, both perspectives are systematically integrated 
through the analytical categories of acceptance subject, action, and 
object, which provide the conceptual basis for the Acceptance Milieu 
Framework. The framework is subsequently operationalised and illus
trated using representative survey data on public acceptance of the 
German energy transition. The paper concludes by discussing implica
tions for future empirical research and the governance of socio-technical 
transformations.

2. Background: acceptance research and social milieu research

The first analytical step addresses the research question by exam
ining technology acceptance research and social milieu research as 
complementary perspectives for explaining recurring patterns of tech
nology acceptance. Rather than reviewing these traditions indepen
dently, this section compares their explanatory contributions to identify 
the conceptual gap that motivates their integration within the Accep
tance Milieu Framework.

2.1. Acceptance research

Acceptance research is a central approach for analysing how in
dividuals and social groups evaluate technologies, policies, and socio- 
technical transformations [10,30]. It examines positive, negative, and 
ambivalent attitudes and behavioural responses, thereby capturing both 
evaluative and action-based dimensions of acceptance [16,30]. Rather 
than being a clearly defined concept, acceptance is used in varying ways 
across research contexts, resulting in a wide range of existing definitions 
[31–33].

As a basic analytical framework, acceptance research distinguishes 
between acceptance subjects, objects, and the socio-cultural context in 

which evaluations are embedded [5]. This allows for the analysis of 
acceptance across different levels and domains, ranging from individual 
technologies to broader policy frameworks. In energy research, for 
example, this perspective has been further differentiated into socio- 
political, community, and market acceptance [ibid.]. For analytical 
purposes, this relational structure can be specified along the dimensions 
of subject, action, and object, thereby focusing on who evaluates, how 
evaluations are expressed, and what is being evaluated [33].

Empirically, acceptance research typically combines measures of 
attitudes, perceptions, acceptance judgements, and behavioural re
sponses with socio-demographic and contextual variables, often relying 
on survey-based and experimental methods. Within this field, a 
distinction is commonly made between public acceptance and broader 
forms of social acceptance. Public acceptance is often operationalised as 
aggregated attitudes and evaluations of individual citizens, whereas 
social acceptance encompasses multi-level processes involving different 
actors, objects, and institutional contexts. Public acceptance therefore 
cannot be treated as a proxy for social acceptance, as it captures 
aggregated evaluations but does not account for the broader multi-level 
processes and interactions that characterise social acceptance [10,11].

Overall, acceptance research provides a framework for analysing 
how opinions and judgements about technologies are formed and 
expressed across different social contexts. However, although it ac
counts for psychological, social, institutional, and contextual influences 
on technology evaluations [10–12], it provides only limited insight into 
why recurring patterns of acceptance judgements emerge across groups 
sharing comparable socio-cultural value orientations and structural 
positions.

2.2. Social milieu research

Social milieu research is a key approach in contemporary empirical 
sociology for understanding social differentiation beyond economic or 
class-based distinctions [25,26,29]. Rather than viewing societies pri
marily through socio-economic categories, milieu research identifies a 
relatively small number of socio-cultural groups whose members share 
similar value orientations, lifestyles, and structural positions. By inte
grating structural and cultural dimensions, it provides a comprehensive 
perspective on how different social groups perceive, interpret, and 
respond to societal developments.

Empirically, milieus are identified by linking structural indicators, 
such as education, occupation, or income, with value orientations, while 
lifestyles and everyday practices are used to describe and differentiate 
the resulting socio-cultural configurations [25,26]. These configurations 
are typically identified using segmentation approaches that combine 
quantitative analyses with qualitative reconstruction and interpretation 
[29].

Theoretically, milieu research builds on traditions of social stratifi
cation while extending them to cultural and symbolic dimensions. A 
central influence is Pierre Bourdieu, whose theory of social space 
highlights how economic, cultural, and social capital shape dispositions, 
lifestyles, and patterns of perception [24,34]. Complementary ap
proaches emphasise symbolic boundaries, shared classifications, and 
cognitive schemas through which social groups interpret the world 
[35,36]. Together, these perspectives demonstrate that social differen
tiation is not only material but also cultural and interpretive.

Values and milieu segmentation are widely applied across research 
fields. In political sociology, they help explain why political preferences 
increasingly reflect cultural orientations alongside socio-demographic 
characteristics [37,38]. Similar approaches have been applied in 
educational and consumer research to analyse participation patterns, 
consumption practices, and lifestyle differences [39]. Overall, social 
milieu research provides a theoretically grounded and empirically 
robust framework for analysing how shared value orientations and 
structural positions shape societal perceptions and evaluations. How
ever, despite its broad application across numerous fields of social 
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research, it has only rarely been applied to analyse recurring patterns of 
technology acceptance.

2.3. Conceptual synthesis and research contribution

The comparison of both research traditions demonstrates that they 
provide complementary perspectives for explaining recurring patterns 
of technology acceptance. Acceptance research provides detailed in
sights into attitudes, behavioural responses, and contextual de
terminants of technology-related evaluations, while milieu research 
explains how these evaluations are embedded within socially structured 
configurations of shared values and structural positions. Despite these 
complementarities, both traditions have largely evolved in parallel and 
have rarely been systematically integrated. The key limitation is there
fore not that acceptance research neglects social context, but that it lacks 
a systematic account of how evaluative mechanisms are distributed and 
stabilised across socio-culturally differentiated groups. Conversely, 
milieu research explains such social structuring but does not specify how 
technology-related evaluations are formed.

The comparison demonstrates that existing research lacks an 
analytical framework capable of systematically linking shared value 
orientations and structural social positions with the formation of 
acceptance judgements. Addressing this gap requires reconstructing 
how acceptance judgements are theoretically understood and how they 
can be connected to socio-cultural value configurations. The following 
chapter therefore examines acceptance judgements as the central 
empirical manifestation of technology acceptance and reconstructs the 
theoretical approaches explaining their formation.

3. Exploring acceptance judgement formation: approaches 
between ‘self and society’

The second analytical step addresses the research question by 
establishing acceptance judgements as the central empirical manifesta
tion of technology acceptance. Before technology acceptance research 
and social milieu research can be systematically integrated, it is neces
sary to reconstruct how acceptance judgements are theoretically un
derstood and how they are formed. Existing theoretical approaches can 

be grouped into three complementary perspectives: individual evalua
tion, social interaction, and socio-cultural context. Fig. 1 summarises 
this relational understanding of acceptance judgement formation. 
Together, these perspectives show that acceptance judgements emerge 
through the interplay between the individual and broader societal 
contexts, that is, between the “self” and “society”. Reconstructing this 
continuum establishes the explanatory scope of existing approaches and 
provides the conceptual basis for their subsequent integration within the 
Acceptance Milieu Framework.

3.1. Psychological approaches to acceptance judgements

Public acceptance research has developed a wide range of theoretical 
models explaining how individuals evaluate technologies and form at
titudes towards their adoption, particularly in the context of energy 
systems and infrastructures [19,40]. These include cogniti
ve–behavioural models such as the Theory of Planned Behavior [18] and 
the Technology Acceptance Model [17], as well as integrative frame
works combining cognitive, affective, and contextual variables [21,40]. 
In addition, related strands of research draw on normative and value- 
based approaches, such as the Norm Activation Model [41] and the 
Value–Belief–Norm theory [42], to account for the role of moral con
siderations and value orientations.

Cognitive–behavioural models conceptualise evaluation as a 
reasoned process in which individuals assess expected outcomes, 
perceived social expectations, and their own ability to act. Within 
frameworks such as the Theory of Planned Behavior, attitudes, subjec
tive norms, and perceived behavioural control shape behavioural in
tentions, which in turn influence action [18]. While these models are 
primarily concerned with explaining behavioural intentions, they also 
provide important insights into how evaluative orientations towards 
technologies are formed, which underpin acceptance judgements.

Normative and value-based approaches complement these models by 
highlighting that acceptance judgements emerge not only through 
instrumental reasoning but also by internalised norms and broader value 
orientations. Although not originally developed within acceptance 
research, frameworks such as the Value–Belief–Norm theory show how 
values influence beliefs about consequences and responsibilities, 

Fig. 1. Relational framework of acceptance judgement formation (own depiction).
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thereby activating moral norms that guide evaluation [42]. As a result, 
acceptance judgements may reflect not only perceived utility but also 
normative considerations such as fairness, responsibility, or environ
mental concern.

Integrative models show that evaluation processes are shaped by the 
interplay of cognitive and normative factors, enriched by affective and 
contextual influences. Trust in institutions and developers, perceived 
procedural fairness, and emotional responses such as fear or enthusiasm 
can significantly influence how energy technologies are evaluated 
[12,15,21,43]. Within this mainly micro-level perspective, acceptance is 
typically explained through variables such as perceived risks and ben
efits, social norms, and affective responses, all of which contribute to 
how individuals process information and develop evaluative positions 
[19,40].

3.2. Social interaction and group processes in acceptance judgements

Beyond evaluation processes, acceptance judgements are also shaped 
through social interaction and group-level dynamics. Diffusion-oriented 
approaches explain how acceptance judgements spread and align within 
social systems. According to diffusion theory, individuals revise their 
evaluations based on communicated experiences, observed behaviour, 
and perceived adoption patterns within their social environment, lead
ing to convergence of evaluations within social groups [44]. Threshold 
models further specify this mechanism by showing that individual 
evaluations depend on how many others have already adopted or sup
ported a given position. Once a critical threshold is reached, shifts in 
acceptance can occur rapidly, resulting in cascading processes of 
opinion change within groups [45].

In addition, social norm approaches highlight that acceptance 
judgements are influenced by perceived expectations within relevant 
reference groups. Individuals orient their evaluations towards what they 
believe others approve of or expect, which can lead to conformity and 
the reinforcement of shared positions. Descriptive norms (what others 
do) and injunctive norms (what others approve of) both influence how 
technologies are evaluated, thereby contributing to the alignment of 
evaluations within social groups [46]. Beyond this, research on social 
representations emphasises that shared interpretations and collectively 
constructed meanings play a central role in shaping how technologies 
are perceived and evaluated within groups [47].

3.3. Socio-cultural perspectives to acceptance judgements

Building on psychological and interaction-based approaches, socio- 
cultural perspectives explain acceptance judgements as embedded in 
broader systems of meaning, social practices, and spatial contexts 
[48,49].

Cultural Theory of Risk conceptualises judgement formation as a 
process filtered through culturally embedded interpretive worldviews, 
shaped by underlying value orientations, that define what counts as risk, 
benefit, and appropriate action. Individuals drawing on different cul
tural biases, such as hierarchical, individualist, or egalitarian orienta
tions, interpret the same technology differently, as their evaluations are 
guided by underlying assumptions about social order, responsibility, 
and control [50–52]. Social Practice Theory shifts the focus from 
discrete decision-making to routinised practices, explaining acceptance 
judgements as outcomes of how technologies are integrated into 
everyday life [48,49].

Science and Technology Studies (STS) further emphasise that 
acceptance judgements are shaped through public discourse, collective 
meaning-making, and socio-technical imaginaries. Technologies are 
interpreted within broader societal narratives about progress, re
sponsibility, and legitimacy, and different social groups may attribute 
different meanings and expectations to the same technology [53–55]. 
Acceptance judgements are thus shaped not only by evaluation but also 
by interpretation within contested discursive contexts.

In addition, place-based approaches demonstrate that acceptance 
judgements reflect emotional and symbolic attachments to specific lo
cations. Technologies are evaluated in relation to place identity, land
scape meanings, and perceived impacts on local environments. 
Acceptance or resistance may therefore reflect not only assessments of 
technological characteristics but also perceived disruptions to valued 
places and social identities [26,56].

These approaches show that within the macro-level, acceptance 
judgements are shaped by broader socio-cultural contexts that provide 
shared frameworks of meaning and interpretation. Cultural orientations, 
social practices, public discourses, and place-based attachments influ
ence how technologies are perceived, evaluated, and experienced, 
thereby framing what is considered desirable, acceptable, or problem
atic. Socio-cultural contexts structure individual evaluation processes by 
providing interpretive orientations, while being reproduced and nego
tiated through social interaction. As these orientations are shared among 
individuals with similar cultural backgrounds and ways of life, accep
tance judgements may exhibit patterned similarities within such groups.

4. Bridging acceptance research and social milieus research

The third analytical step addresses the research question by sys
tematically integrating technology acceptance research and social 
milieu research. The previous chapter established acceptance judge
ments as the central empirical manifestation of technology acceptance 
and showed that they emerge through the interaction of individual 
evaluation processes, social interaction, and broader socio-cultural 
contexts. Acceptance judgements therefore reflect evaluations that are 
socially embedded and shaped by shared value orientations, structural 
social positions, and collective frameworks of interpretation. While so
cial milieu research explains how such socio-cultural configurations give 
rise to recurring patterns of perception and evaluation, what is still 
missing is a conceptual framework that reconnects these insights with 
the core analytical categories of technology acceptance research. 
Following the analytical tradition of acceptance research, this integra
tion is developed through the categories of acceptance subject, accep
tance action, and acceptance object, which provide the conceptual 
interface between both research traditions. 

• Acceptance subject: individuals and collective actors who formulate 
and express acceptance judgements.

• Acceptance action: the behavioural expression or manifestation of 
acceptance judgements.

• Acceptance object: the technology, socio-technical arrangement, or 
responsible actors that constitute the reference point of acceptance 
judgements.

Both technology acceptance research and social milieu research rest 
on assumptions about the nature of the acceptance subject, that is, how 
people perceive, evaluate, and act in relation to technologies. Examining 
these assumptions provides the first conceptual building block for 
integrating both research areas within the Acceptance Milieu 
Framework.

From the perspective of technology acceptance research, the subject 
is conceptualised as an evaluative actor whose attitudes, intentions, and 
behaviours emerge from cognitive, affective, and normative processes 
[18,21]. While many empirical studies focus on individual evaluations, 
acceptance research does not conceptualise individuals as socially de
tached decision-makers. Rather, a substantial body of research demon
strates that acceptance judgements are embedded in social, institutional, 
and spatial contexts and are influenced by factors such as trust, place 
attachment, and collective meaning-making [6,9,12,57]. Within this 
perspective, individuals evaluate technologies through recurring criteria 
including perceived risks and benefits, costs, environmental impacts, 
trust, and procedural fairness [5,10,21]. Overall, this perspective pri
marily conceptualises individuals as evaluative actors whose 
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judgements are shaped through cognitive, affective, and normative 
processes.

Social milieu research conceptualises individuals as socially situated 
actors whose perceptions and evaluations are shaped by shared value 
orientations and structural social positions. Drawing on Mannheim's 
sociology of knowledge [58] and Bourdieu's concept of habitus [24], this 
perspective explains how social structures become embodied as durable 
dispositions that guide perception, evaluation, and action. Cultural so
ciology further emphasises that actors interpret the world through so
cially shared cognitive schemas [59]. Consequently, preferences and 
evaluations are understood as expressions of broader socio-cultural 
contexts rather than merely individual characteristics. This perspec
tive becomes empirically visible through milieu typologies that identify 
relatively stable socio-cultural groups sharing similar value orientations 
and structural positions. Approaches such as the Sinus Milieu models 
illustrate that socio-ecological milieus are characterised by strong 
environmental concern and sustainability orientations, adaptive- 
pragmatic milieus by a focus on everyday feasibility, performer mi
lieus by efficiency and innovation, and traditional milieus by stability 
and continuity [60]. These distinctions represent different socio-cultural 
frameworks through which societal developments and technological 
change are interpreted and evaluated.

Comparing both research traditions reveals their complementarity. 
Technology acceptance research explains how individuals form 
technology-related evaluations, whereas social milieu research explains 
why similar evaluations tend to recur among groups sharing comparable 
value orientations and structural positions. The Acceptance Milieu 
Framework integrates these perspectives by conceptualising the accep
tance subject as simultaneously an individual evaluator and a member of 
a socio-cultural configuration. Acceptance judgements are therefore 
understood as the outcome of individual evaluation processes that are 
systematically shaped by shared socio-cultural orientations.

This leads to the first theoretical implication of the framework: 

• Acceptance judgements are shaped by socially situated actors whose 
shared value orientations and structural social positions give rise to 
recurring patterns of technology evaluation across social milieus.

4.1. The action: from evaluative processes to socially structured practices

A second analytical dimension concerns how acceptance is expressed 
in action, that is, how evaluations of technologies are translated into 
observable behaviour. In technology acceptance research, action is 
typically conceptualised as the outcome of evaluative processes. Models 
such as the Theory of Planned Behavior explain behaviour as resulting 
from attitudes, subjective norms, and perceived behavioural control, 
mediated through behavioural intentions [18]. However, a substantial 
body of research demonstrates that intentions do not translate directly 
into behaviour. The well-established intention–behaviour gap shows 
that behavioural outcomes are additionally shaped by situational con
straints, habits, available opportunities, and contextual conditions 
[61,62]. In the context of energy technologies, positive evaluations 
therefore do not automatically result in adoption or active engagement. 
Rather, acceptance may be expressed through different forms of action, 
including technology adoption, public participation, passive support, or 
active resistance [5]. Behaviour consequently depends not only on 
evaluative orientations but also on the conditions under which these 
orientations are translated into practice [63,64].

Social milieu research complements this perspective by emphasising 
that action itself is socially structured. Drawing on Bourdieu's concept of 
habitus [24] and practice-theoretical approaches [48,49], behaviour is 
understood as embedded in socially shared routines and practices that 
reflect shared value orientations and structural living conditions. 
Empirical research demonstrates that behavioural patterns differ sys
tematically across social milieus [60,65]. Research on energy-related 

behaviour further shows that the relationship between evaluations and 
action varies across milieus. For example, Vibrans et al. (2023) 
demonstrate that both the level of photovoltaic adoption intentions and 
the influence of their determinants differ significantly between social 
milieus [66]. Similar evaluations therefore do not necessarily lead to 
similar behavioural outcomes, as behavioural decisions are mediated by 
milieu-specific opportunities, constraints, and practices.

Taken together, both research traditions suggest that acceptance 
judgements and behaviour should be distinguished analytically. Tech
nology acceptance research demonstrates that behavioural outcomes 
depend on situational and contextual conditions, while social milieu 
research explains why these conditions differ systematically across 
socio-cultural groups. Consequently, acceptance judgements may 
exhibit recurring similarities among people sharing comparable value 
orientations, whereas their behavioural expressions may vary according 
to milieu-specific structural conditions and everyday practices.

This leads to the second theoretical implication of the framework: 

• The translation of acceptance judgements into action is socially 
structured and mediated by milieu-specific value orientations, struc
tural conditions, and everyday practices.

4.2. The object: from socio-technical artefacts to attributions of meaning

A third analytical dimension concerns the object of acceptance, that 
is, what exactly becomes the object of evaluation. Technology accep
tance research has increasingly demonstrated that technologies are not 
evaluated as purely technical artefacts but as socio-technical objects 
whose meaning depends on the contexts in which they are embedded. 
Accordingly, analytical attention extends beyond technical character
istics to include the broader conditions under which technologies are 
developed, implemented, and governed.

In public acceptance research, the object of acceptance is therefore 
typically conceptualised as a concrete technology, infrastructure proj
ect, or policy measure. Individuals evaluate these objects with regard to 
characteristics such as perceived risks and benefits, usefulness, fairness, 
ownership structures, environmental impacts, or procedural arrange
ments [6,21]. In the context of energy technologies, different techno
logical options are associated with distinct profiles of perceived 
attributes. Nuclear energy, for example, is frequently associated with 
high risks and centralised control, whereas renewable energy technol
ogies are commonly linked to environmental benefits, decentralisation, 
and climate protection [5,67]. Acceptance is therefore explained by how 
these perceived characteristics are evaluated under specific contextual 
conditions. At the same time, acceptance research increasingly empha
sises that technologies are embedded within broader socio-technical 
contexts. Their evaluation depends not only on technological attri
butes but also on implementation contexts such as ownership structures, 
spatial location, procedural fairness, and opportunities for public 
participation [6,9,57]. Recent research further argues that acceptance is 
often directed not only towards technologies themselves but also to
wards the actors and institutions responsible for their development, 
implementation, and governance. Technologies thus function as refer
ence points through which responsibility, trust, and legitimacy are 
evaluated [16].

From the perspective of social milieu research, technologies acquire 
meaning through socio-cultural frameworks characterised by shared 
value orientations and structural social positions. Consequently, the 
same technology may be interpreted differently by different social 
groups, not because its technical characteristics differ, but because it 
becomes associated with different societal objectives that are prioritised 
differently across socio-cultural contexts. Technologies therefore func
tion as symbols within broader societal debates concerning sustain
ability, economic prosperity, energy security, distributive justice, 
regional development, or technological progress. Empirical milieu 
research suggests that these interpretations vary systematically across 
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socio-cultural groups. Milieus characterised by strong environmental 
orientations are more likely to interpret renewable energy technologies 
primarily in terms of sustainability and collective benefits, whereas 
more stability-oriented milieus may emphasise reliability, affordability, 
or potential disruptions. Similarly, the attribution of responsibility dif
fers across milieus, as different groups draw upon distinct interpretive 
frameworks when evaluating which actors should be held accountable 
for technological developments [60].

Taken together, technologies should not be understood as fixed ob
jects of evaluation. Rather, they function as socio-technical reference 
points through which broader societal objectives, value conflicts, and 
questions of responsibility become negotiated. Consequently, identical 
technologies may elicit systematically different acceptance judgements 
because different socio-cultural groups interpret them through different 
value-based frameworks. Acceptance judgements therefore emerge not 
only from technological characteristics themselves but also from the 
socio-cultural meanings attributed to these technologies.

This leads to the third theoretical implication of the framework: 

• Acceptance objects are multidimensional because their meanings 
emerge from the interaction between their material characteristics, 
their socio-technical embeddings, and the socio-cultural value 
frameworks through which they are interpreted.

5. Developing and operationalizing the Acceptance Milieu 
Framework

The previous chapters established the theoretical foundations of the 
Acceptance Milieu Framework by integrating technology acceptance 
research with social milieu research. Building on this conceptual syn
thesis, the present chapter develops the framework's analytical archi
tecture and discusses its empirical operationalization. The framework 

organises the theoretical insights developed so far into four inter
connected components that explain how socio-cultural value configu
rations become reflected in context-specific acceptance judgements.

5.1. Developing the architecture of the Acceptance Milieu Framework

The proposed framework assumes that acceptance judgements 
emerge from relatively stable socio-cultural configurations. These con
figurations are conceptualised as acceptance milieus, which combine 
shared value orientations with comparable structural social positions. 
Acceptance is therefore understood neither as a purely individual psy
chological disposition nor as a direct consequence of socio-demographic 
characteristics, but as the outcome of socially embedded interpretative 
frameworks through which technologies are perceived and evaluated 
(see Fig. 2).

To capture this relationship analytically, the framework distin
guishes four interconnected components that together explain how 
socio-cultural orientations are translated into technology-specific 
acceptance judgements: 

• First, shared value orientations and structural social positions constitute 
the socio-cultural foundation of acceptance milieus. Shared value 
orientations provide relatively stable normative orientations 
regarding desirable societal goals and principles, while social posi
tion reflects structural conditions such as education, occupation, 
income, age, and life circumstances. Together, these dimensions 
shape individuals' general perspectives on technological de
velopments without implying deterministic relationships.

• Second, technology-related attitudes that mediate between socio- 
cultural orientations and context-specific acceptance judgements 
represent the relatively stable evaluative predispositions associated 
with acceptance milieus. They comprise perceptions of technological 

Fig. 2. Analytical framework of acceptance milieus integrating milieu research and public acceptance research.
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risks, benefits, fairness, legitimacy, responsibility, and related eval
uative dimensions. While attitudes reflect broad orientations to
wards technological domains, they remain more stable than 
evaluations of individual technologies or concrete policy decisions.

• Third, acceptance judgements represent context-specific evaluations. 
Unlike attitudes, they arise in response to concrete technological 
applications, implementation contexts, or societal conflict situations 
in which meanings are attributed to technologies. Acceptance 
judgements therefore vary depending on contextual conditions such 
as technology characteristics, perceived distributive consequences, 
local implementation, or newly available information, while 
remaining embedded within broader socio-cultural orientations.

• Finally, technologies constitute the object dimension of acceptance. 
Technologies are inherently multidimensional and relational objects 
whose evaluation depends both on their technological characteristics 
and on the societal conflicts in which they are embedded. Conse
quently, identical value orientations may result in different accep
tance judgements depending on the specific technological context 
and societal conflict field in which a technology is evaluated.

In short, the Acceptance Milieu Framework therefore conceptualises 
technology acceptance as the product of an interaction between rela
tively stable socio-cultural configurations and context-specific techno
logical conflict situations. Shared value orientations and comparable 
structural social positions provide the socio-cultural context within 
which technology-related attitudes are formed, while acceptance 
judgements reflect the application of these broader orientations to 
concrete technological situations. This perspective explains why tech
nologies may be evaluated differently across social groups despite 
identical technological characteristics, and why identical value orien
tations may lead to different acceptance judgements depending on the 
societal conflict in which a technology is embedded.

5.2. Operationalizing the method design of the Acceptance Milieu 
Framework

The conceptual architecture of the Acceptance Milieu Framework 
provides the basis for its empirical operationalization. Implementing the 
framework requires a research design that systematically links shared 
value orientations, structural social positions, technology-related atti
tudes, and context-specific acceptance judgements. This emphasis on 
integration responds to a broader challenge in public acceptance 
research, where methodological diversity and the absence of common 
analytical frameworks have limited the comparability of empirical 
findings across studies [31]. While attitudes capture relatively stable 
technology-related evaluations, identifying Acceptance Milieus requires 
relating these evaluations to enduring value orientations and structural 
social positions.

Values can be measured using established frameworks such as 
Schwartz's theory of basic human values [68,69], Rokeach's value the
ory [80], or Inglehart's theory of cultural value change [70,71]. Social 
position can be operationalised through indicators such as education, 
occupation, income, or other structural characteristics. Empirically, 
Acceptance Milieus are identified by analysing how value orientations 
combine with structural social positions, building on established tradi
tions of social stratification and lifestyle research [24–26,81]. Segmen
tation techniques such as cluster analysis or latent class analysis provide 
suitable tools for identifying groups characterised by similar value ori
entations and structural conditions [72,73,82].

Acceptance Milieus cannot be fully reconstructed through quantita
tive segmentation alone. As socio-cultural configurations, they also 
require qualitative approaches capable of reconstructing shared orien
tations, evaluative logics, and patterns of meaning [83]. Accordingly, 
quantitative segmentation should be complemented by qualitative 
methods such as in-depth interviews and focus groups. These methods 
fulfil three complementary functions. First, they enable the 

reconstruction of the interpretative frameworks through which tech
nologies are understood and evaluated, thereby revealing the underly
ing meaning structures that cannot be observed through quantitative 
indicators alone. Second, they support the interpretation and profiling of 
statistically identified clusters by explaining their internal coherence. 
Third, they contribute to the empirical validation of milieu classifica
tions by assessing whether statistically derived groups correspond to 
meaningful socio-cultural configurations [74,75].

Building on this mixed-methods logic, the framework can be oper
ationalised through a multi-step research design. First, socio-cultural 
clusters are identified based on value orientations and structural in
dicators. Second, qualitative analyses reconstruct group-specific orien
tations and interpret the internal coherence of these clusters. Third, 
technology-related attitudes are measured using established constructs 
such as perceived risks, perceived benefits, trust, legitimacy, and fair
ness [19,21]. Fourth, acceptance judgements are analysed to examine 
how these evaluative predispositions are translated into concrete sup
port or opposition under different technological and societal conflict 
conditions. Finally, the resulting Acceptance Milieus are characterised 
through their distinctive value orientations, worldviews, and lifestyles.

Both technology-related attitudes and acceptance judgements can be 
measured using survey instruments, while experimental approaches 
such as vignette studies or discrete choice experiments allow contextual 
characteristics of technologies and conflict situations to be varied sys
tematically [76,77]. Acceptance judgements therefore constitute 
empirical outcomes of Acceptance Milieus rather than their defining 
characteristics. This integrated research design enables the analysis of 
how shared socio-cultural orientations are translated into recurring 
patterns of technology acceptance while remaining sensitive to contex
tual variation. Rather than treating acceptance as an isolated outcome, it 
situates acceptance judgements within their broader socio-cultural 
context. Acceptance Milieus may either be derived empirically as new 
clusters or analysed as reinterpretations of existing segmentation models 
such as the Sinus Milieus [28]. In both cases, Acceptance Milieus are 
defined by the systematic linkage between shared value orientations, 
structural social positions, technology-related attitudes, and context- 
specific acceptance judgements.

6. Illustrating the energy transition case of the Acceptance 
Milieu Framework

Having outlined the conceptual architecture and methodological 
operationalization of the Acceptance Milieu Framework, the next step is 
to illustrate its empirical applicability. Rather than presenting a 
comprehensive empirical reconstruction and/or new configuration of 
Acceptance Milieus, this section provides a proof of concept for the 
analytical utility of the Acceptance Milieu Framework by illustrating 
how shared value orientations are reflected in systematically different 
acceptance judgements across recurring societal conflict fields. The 
Acceptance Milieu Framework assumes that recurring patterns of 
acceptance judgements originate in shared value orientations, whereas 
social position provides the structural dimension through which these 
value-based configurations become empirically identifiable as Accep
tance Milieus. Illustrating the value dimension therefore provides an 
initial empirical illustration of the framework's value-based mechanism 
while laying the foundation for future studies that reconstruct Accep
tance Milieus in their full conceptual scope.

6.1. Value-based conflict fields in the energy transition

The Acceptance Milieu Framework assumes that public acceptance 
of energy technologies is shaped not only by technological characteris
tics and their socio-technical embedding but also by the value orienta
tions through which citizens interpret their societal implications. Rather 
than evaluating technologies in isolation, individuals assess how tech
nological developments affect societal objectives they consider 
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important, such as climate protection, energy security, affordability, 
environmental conservation, or fairness while these considerations link 
back to core values. Consequently, identical technologies may receive 
substantially different evaluations because citizens assign different pri
orities to these competing objectives while we find explanations for 
these differing priorities in distributed value patterns.

This perspective builds on extensive research in environmental 
psychology demonstrating that basic values constitute relatively stable 
motivational orientations shaping environmental beliefs, policy prefer
ences, and evaluations of environmental change [42,63,68]. In the 
context of energy transitions, values influence which consequences of 
technological developments citizens perceive as desirable or problem
atic and therefore provide an important foundation for technology- 
related evaluations [78]. Recent research increasingly conceptualises 
energy transitions not as collections of individual technologies but as 
complex socio-technical transformations involving multiple and often 
competing societal objectives [79,84–86]. Public evaluations therefore 
reflect broader judgements about how energy transitions balance goals 
such as climate protection, affordability, energy security, environmental 
conservation, distributive justice, and energy justice [87].

While previous research has shown that citizens prioritise different 
societal objectives when evaluating energy transitions, it provides only 
limited insight into why these priorities recur systematically across 
different groups. The Acceptance Milieu Framework addresses this 
question by proposing that recurring patterns of technology acceptance 
originate in shared socio-cultural value orientations. Acceptance Milieus 
therefore differ not because they evaluate different technologies but 
because they interpret the same technologies through different value- 
based perspectives. Accordingly, the empirical illustration focuses on 
recurring societal conflict fields rather than on individual technologies. 
Conflict fields make underlying value priorities directly observable 
because they require citizens to balance competing societal objectives.

For illustrating purposes, we will rely on two important conflict 
fields most relevant in the energy transition. Across the literature on 
energy transitions and technology acceptance, two conflict fields 
emerge particularly consistently. The first concerns the balance between 
climate protection, energy security, and affordability, reflecting tensions 
between environmental, economic, and security-related objectives. The 
second concerns the balance between renewable energy expansion and 
landscape protection, reflecting tensions between decarbonisation goals 
and place-based evaluations of environmental change. Together, these 
conflict fields provide a suitable proof of concept for illustrating how 
different value orientations give rise to systematically different accep
tance judgements. To examine this proposition empirically, the 
following illustrative application operationalises the central compo
nents of the Acceptance Milieu Framework using data from a repre
sentative CATI telephone survey on public acceptance of the German 
energy transition. The survey was conducted in early 2023 among 1155 
respondents aged 16 years and older living in Germany. A dual-frame 
random sampling design combining landline and mobile telephone 
numbers was employed, and survey weights were applied to ensure 
socio-demographic representativeness. Table 1 summarises the con
ceptual components, their empirical indicators, and their 
operationalization.

6.2. Conflict Field 1: climate protection versus energy security and 
affordability

The first empirical illustration examines the conflict field between 
climate protection, energy security, and affordability – one of the most 
prominent tensions characterising contemporary energy transitions. 
While all three objectives are widely regarded as desirable, they cannot 
fully be pursued simultaneously. Decisions that prioritise one objective 
may require compromises with respect to the others, making this con
flict field particularly suitable for examining how citizens balance 
competing societal priorities. According to the Acceptance Milieu 

Framework, these priorities are not randomly distributed across society 
but reflect different underlying value orientations. Individuals sharing 
similar value configurations are therefore expected to assign similar 
importance to competing societal objectives and, consequently, to 
develop similar patterns of technology acceptance.

The empirical illustration proceeds in two steps. First, it examines 
which societal objectives respondents prioritise and whether these pri
orities are associated with systematically different Schwartz value pro
files. Second, it analyses whether these different priority groups also 
exhibit systematically different acceptance judgements regarding the 
energy transition. Together, these analyses illustrate the value-based 
mechanism of the Acceptance Milieu Framework: that shared value 
orientations are reflected in recurring patterns of technology 
acceptance.

Respondents were asked to indicate which societal goals they 
considered most important for implementing the German energy tran
sition. Multiple responses were permitted, meaning that the percentages 
reported in Fig. 3 do not sum to 100%. As depicted, affordability was the 
most frequently selected societal objective (49.2%), followed by energy 
security (45.5%) and climate neutrality (36.2%). Energy independence 
(28.0%), equal access (22.9%) and job creation (11.5%) were selected 
less frequently. These descriptive results demonstrate that respondents 
prioritise different societal objectives and provide the empirical basis for 
the subsequent analyses. Given both their theoretical relevance and 
their empirical prominence, the following analyses focus on the three 
most salient objectives: climate neutrality, energy security and 
affordability.

To examine whether these competing societal priorities are associ
ated with different underlying value orientations, respondents selecting 
each of the three objectives were compared with respondents who did 
not select the respective objective. Because multiple responses were 
permitted, these comparisons are not mutually exclusive but instead 
capture the value profiles associated with prioritizing each societal 
objective. The resulting Schwartz value profiles are presented in Table 2.

The comparisons reveal a clear and theoretically consistent pattern. 
Respondents prioritizing climate neutrality exhibited comparatively 
stronger Universalism values and comparatively weaker Security and 
Tradition values. In contrast, respondents selecting affordability or en
ergy security displayed lower Universalism but stronger Security and 
Tradition values. These differences were most pronounced for climate 
neutrality, which was associated with moderate positive differences in 

Table 1 
Operationalization of the Acceptance Milieu Framework for the illustrative 
empirical application.

Framework component Survey measure Operationalisation

Basic value orientations Schwartz Human 
Values Scale (21 
items)

Ten centred value 
dimensions calculated 
following the European 
Social Survey (ESS) 
scoring procedure

Acceptance judgement: 
Societal conflict field I 
(Climate protection–Energy 
security–Affordability)

“Which of the 
following goals are 
most important for 
implementing the 
energy transition?”

Binary indicators of 
respondents' selected 
societal priorities

Acceptance judgement: 
Societal conflict field II 
(Renewable energy 
expansion–Landscape 
protection)

“I feel disturbed by 
the visual changes to 
the landscape caused 
by energy 
technologies such as 
wind turbines or 
biogas plants.”

Five-point Likert 
agreement scale

General acceptance judgement “Even if I personally 
experience 
disadvantages, I have 
nothing against 
implementing the 
energy transition.”

Five-point Likert 
agreement scale
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Universalism (d = 0.34) and moderate negative differences in Security 
(d = − 0.41) and Tradition (d = − 0.37). By comparison, respondents 
prioritizing affordability or energy security showed comparatively 
smaller but directionally opposite effects.

Overall, these findings illustrate the first part of the value-based 
mechanism proposed by the Acceptance Milieu Framework. In
dividuals prioritizing different societal objectives are characterised by 
systematically different value profiles, suggesting that competing eval
uations of the energy transition are associated with different underlying 
motivational structures. The next step examines whether these different 
value-based priority profiles are also translated into systematically 
different acceptance judgements.

Rather than using a general measure of support for the energy 
transition, acceptance was operationalised as respondents' willingness to 
support the energy transition even if it resulted in personal disadvan
tages. This measure was selected because it exhibited substantially 
greater variation than the general acceptance item and therefore 

provided greater discriminatory power. Table 3 summarises the corre
sponding group comparisons. Respondents prioritizing climate 
neutrality reported the highest willingness to accept personal disad
vantages associated with the energy transition (M = 4.22), whereas 
respondents prioritizing energy security (M = 3.54) and affordability 
(M = 3.40) expressed considerably lower levels of acceptance. Stan
dardized mean differences further demonstrate these contrasts. The 
strongest difference emerged for climate neutrality (d = 0.68), indi
cating substantially greater acceptance compared with respondents who 
did not prioritise this objective. Conversely, respondents selecting 
affordability (d = − 0.53) or energy security (d = − 0.27) were less 
willing to accept personal disadvantages resulting from the energy 
transition. These findings suggest that the societal priorities identified 
above are not only associated with different value profiles but also with 
different levels of willingness to accept personal costs arising from the 
energy transition.

The results illustrate the complete logic of the Acceptance Milieu 
Framework for the first conflict field. Different societal priorities are 
associated with different value profiles, and these priorities are, in turn, 
reflected in different acceptance evaluations. In other words, these 
findings indicate that competing societal priorities are associated with 
distinct value profiles and corresponding differences in acceptance 
judgements. Together, these findings illustrate the central value-based 
mechanism proposed by the Acceptance Milieu Framework. Although 
the analyses do not establish causal relationships, they provide an 
empirical illustration consistent with the analytical logic of the 

Fig. 3. Percentage of respondents selecting each societal goal as one of the most important goals of the energy transition (multiple responses possible).

Table 2 
Schwartz value profiles associated with competing societal priorities.

Priority Universalism d Security d Tradition d n

Climate Neutrality 1.14 0.34 0.07 − 0.41 − 0.37 − 0.37 544
Energy Security 0.90 − 0.28 0.37 0.12 0.20 0.20 683
Affordability 0.91 − 0.26 0.41 0.22 0.22 0.22 739

Table 3 
Acceptance of the energy transition despite personal disadvantages across 
competing societal priorities.

Group Acceptance (M) SD n Cohen's d

Climate Neutrality 4.22 0.94 541 0.68
Energy Security 3.54 1.28 680 − 0.27
Affordability 3.40 1.25 736 − 0.53
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Acceptance Milieu Framework.

6.3. Conflict Field 2: renewable energy expansion versus landscape 
protection

The second empirical illustration examines the conflict field between 
renewable energy expansion and landscape protection. The conflict field 
addresses evaluations of local consequences associated with renewable 
energy deployment. One of the most prominent sources of public con
troversy concerns the perceived visual impacts of renewable energy 
technologies on landscapes, particularly in relation to wind energy and 
bioenergy installations. According to the Acceptance Milieu Framework, 
such evaluations likewise reflect underlying value orientations. The 
present analysis therefore examines whether concerns about landscape 
change are associated with systematically different Schwartz value 
profiles.

Following the operationalization introduced in Table 1, respondents 
were asked whether they felt disturbed by the visual changes to the 
landscape caused by renewable energy technologies such as wind tur
bines or biogas plants. To facilitate a clear comparison, respondents who 
disagreed (“strongly disagree” or “rather disagree”) were classified as 
expressing no landscape concern, whereas respondents who agreed 
(“rather agree” or “strongly agree”) were classified as expressing land
scape concern. Respondents selecting the midpoint of the response scale 
were excluded from this comparison in order to contrast two clearly 
distinguishable groups. To examine whether these contrasting evalua
tions are associated with different underlying value orientations, the 
Schwartz value profiles of both groups were compared. As in the pre
vious conflict field, all ten centred Schwartz value dimensions were 
analysed. However, only Universalism, Security, and Tradition exhibi
ted meaningful standardized differences between the two groups, 
whereas the remaining value dimensions showed only negligible effect 
sizes. For reasons of clarity, Table 4 reports only these three value 
dimensions.

The comparison reveals a clear and theoretically consistent pattern. 
Respondents expressing landscape concern displayed stronger Tradition 
values than respondents reporting no landscape concern (Cohen's d =
0.41), representing the largest standardized difference across the ana
lysed values. In contrast, respondents reporting no landscape concern 
exhibited comparatively stronger Universalism values (d = − 0.23). Se
curity was also positively associated with landscape concern, although 
the observed difference was considerably smaller (d = 0.19).

Together, these findings illustrate a second manifestation of the 
value-based mechanism proposed by the Acceptance Milieu Framework. 
While the same basic value dimensions remain relevant across both 
conflict fields, their relative importance changes depending on the so
cietal conflict under consideration. Whereas Universalism constitutes 
the strongest differentiating value in the conflict between climate pro
tection, energy security, and affordability, Tradition emerges as the 
most pronounced distinguishing value when the conflict concerns 
perceived landscape impacts of renewable energy technologies. Security 
remains positively associated with both conflict fields but exhibits 
comparatively smaller differences in the second case.

Rather than suggesting that different conflict fields are governed by 
entirely different value systems, these findings indicate that common 
value orientations become differently salient depending on the societal 
conflict under consideration. This pattern is consistent with the value- 

based mechanism proposed by the Acceptance Milieu Framework, ac
cording to which context-specific acceptance judgements emerge 
through the interaction between relatively stable socio-cultural value 
orientations and specific conflict constellations. Together, the two 
empirical illustrations demonstrate how the framework can be trans
lated into an empirical research strategy while preserving its emphasis 
on context-dependent acceptance judgements.

7. Discussion and conclusion: contributions, implications, 
limitations

The central contribution of this paper is twofold: first, the conceptual 
development of the Acceptance Milieu Framework as an analytical 
perspective for explaining recurring patterns of technology acceptance 
through shared socio-cultural value configurations. The framework's 
development relies on key insights from both exploring acceptance 
judgement formation as approaches between ‘self and society’, and 
bridging acceptance research and social milieu research referencing key 
analytical components of acceptance. Second, the empirical illustration 
further demonstrates that the framework can be operationalised and 
applied to recurring conflict fields in the energy transition. Operation
alisation has been done by using established value measures and survey- 
based acceptance indicators, thereby providing an initial proof of 
concept for the proposed framework. By integrating technology accep
tance research with social milieu research, the framework introduces a 
meso-level perspective that explains why similar acceptance judgements 
emerge among socially structured groups.

7.1. Theoretical contribution and methodological implications

This paper set out to address a central limitation of contemporary 
technology acceptance research. Although existing approaches 
increasingly acknowledge that technology evaluations are socially 
embedded, they provide only limited insight into why recurring patterns 
of technology acceptance emerge across society. At the same time, social 
milieu research offers sophisticated concepts for analysing socio-cultural 
differentiation but has rarely been systematically connected to tech
nology acceptance research.

The Acceptance Milieu Framework proposed in this paper integrates 
these two research traditions by conceptualising technology acceptance 
as emerging from the interaction between shared value orientations, 
structural social positions, technology-related attitudes, and context- 
dependent acceptance judgements. Rather than replacing established 
acceptance models, the framework extends them by introducing a meso- 
level analytical perspective that links individual evaluation processes to 
broader socio-cultural configurations. In doing so, it shifts the analytical 
focus from isolated acceptance judgements towards recurring patterns of 
acceptance. Instead of asking only why individuals differ in their eval
uations of technologies, the framework asks why similar evaluations 
repeatedly emerge among people who share comparable value orien
tations and structural social positions. Acceptance is therefore con
ceptualised not merely as an individual psychological phenomenon but 
as a socially structured process embedded within broader socio-cultural 
contexts.

Importantly, the proposed framework does not introduce social 
milieu simply as an additional explanatory variable. Rather, it concep
tualises socio-cultural configurations as the context within which 
technology-related attitudes and acceptance judgements are formed and 
stabilised. This perspective complements existing acceptance research 
by providing a conceptual basis for understanding why combinations of 
attitudes, value orientations, and evaluative logics repeatedly occur 
among particular social groups rather than being distributed randomly 
across individuals. In this way, the framework links individual evalua
tion processes with broader patterns of socio-cultural differentiation.

The framework also contributes methodologically by proposing a 
systematic strategy for operationalizing Acceptance Milieus. Unlike 

Table 4 
Acceptance of the energy transition despite personal disadvantages across 
competing societal priorities.

Value No landscape concern Landscape concern Cohen's d

Universalism 1.03 0.87 − 0.23
Security 0.26 0.44 0.19
Tradition − 0.11 0.28 0.41
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conventional segmentation approaches based exclusively on socio- 
demographic characteristics or behavioural indicators, Acceptance Mi
lieus are conceptualised as socio-cultural configurations integrating 
structural social positions, shared value orientations, technology-related 
attitudes, and context-specific acceptance judgements. This con
ceptualisation implies that their empirical reconstruction cannot rely on 
a single methodological approach. Quantitative segmentation tech
niques provide an important basis for identifying potential group 
structures, but they require qualitative reconstruction to capture the 
shared interpretative frameworks, evaluative logics, and patterns of 
meaning that characterise socio-cultural configurations. Acceptance 
Milieus should therefore be understood as analytically reconstructed 
socio-cultural formations rather than purely statistical clusters.

The empirical illustration presented in this paper shows how the 
proposed framework can be translated into an operational research 
design. Rather than providing a complete empirical reconstruction of 
Acceptance Milieus, the analyses illustrate the framework's value-based 
mechanism by demonstrating that shared value orientations are asso
ciated with systematically different evaluations of recurring societal 
conflict fields. More importantly, the illustration highlights the analyt
ical value of integrating technology acceptance research with social 
milieu research. While technology acceptance research identifies the 
factors through which technologies are evaluated, social milieu research 
provides a perspective on how shared value orientations and structural 
social positions are organised into recurring socio-cultural configura
tions. The Acceptance Milieu Framework combines these complemen
tary perspectives by linking shared socio-cultural value configurations 
to recurring patterns of technology acceptance. In doing so, it offers a 
coherent analytical framework for examining how recurring acceptance 
judgements can be understood within their broader socio-cultural 
context.

7.2. Acceptance milieu implications for energy research and energy 
governance

The proposed framework has particular relevance for energy 
research because contemporary energy transitions are characterised by 
recurring societal conflicts that cannot be understood solely through 
technological characteristics or individual attitudes. Conflicts sur
rounding renewable energy deployment, energy affordability, energy 
security, landscape protection, participation, ownership, and distribu
tive justice involve competing societal objectives that are interpreted 
differently across socio-cultural groups.

The empirical illustration suggests that these recurring conflicts can 
be analysed more systematically by examining how different value 
configurations shape evaluations of competing societal objectives. 
Rather than treating public acceptance as a homogeneous phenomenon, 
the Acceptance Milieu Framework provides an analytical perspective for 
identifying recurring patterns of acceptance across socio-cultural 
groups. In doing so, it complements existing public acceptance 
research by linking technology evaluations to broader socio-cultural 
value configurations and patterns of social differentiation.

From a governance perspective, the framework suggests that public 
responses to socio-technical transformations cannot be understood 
independently of the socio-cultural contexts in which technologies are 
evaluated. Governance instruments, including communication strate
gies, participatory procedures, ownership models, economic incentives, 
and regulatory measures, should therefore not be regarded as univer
sally effective interventions. Rather, their effectiveness depends, at least 
in part, on the value orientations through which different social groups 
interpret technological change. Consequently, the same policy instru
ment may be interpreted differently across Acceptance Milieus. 
Communication strategies emphasising economic efficiency may reso
nate with some groups while remaining less persuasive for others 
prioritizing environmental responsibility or procedural fairness. Like
wise, participatory approaches, community ownership models, or 

distributive policies may acquire different meanings depending on the 
socio-cultural configurations through which legitimacy, responsibility, 
and societal desirability are assessed. Rather than advocating group- 
specific governance strategies, the Acceptance Milieu Framework of
fers an analytical perspective for identifying potential mismatches be
tween governance instruments and the socio-cultural contexts in which 
technologies are interpreted. In this way, Acceptance Milieus provide a 
conceptual tool for developing more reflexive, context-sensitive, and 
anticipatory approaches to governing socio-technical transformations.

7.3. Conclusions: limitations and future research

Several limitations should be acknowledged. First, the empirical 
analyses presented in this paper are illustrative rather than confirma
tory. They are intended to demonstrate the operationalisability of the 
proposed framework and to illustrate its value-based mechanism rather 
than to provide a comprehensive empirical reconstruction of Acceptance 
Milieus.

Second, the empirical illustration focuses primarily on the value 
dimension of the framework. Although the theoretical model concep
tualises Acceptance Milieus as socio-cultural configurations integrating 
shared value orientations with structural social positions, technology- 
related attitudes, and context-specific acceptance judgements, the pre
sent analyses do not yet reconstruct these components simultaneously. A 
comprehensive empirical application will therefore require integrating 
value orientations, structural social positions, technology-related atti
tudes, and acceptance judgements within a mixed-methods segmenta
tion approach.

Third, the empirical illustration is limited to the German energy 
transition. Whether comparable Acceptance Milieus emerge in other 
socio-technical transformation contexts or national settings remains an 
open empirical question. Future research should therefore focus on the 
empirical reconstruction and validation of Acceptance Milieus using 
mixed-methods research designs that combine quantitative segmenta
tion with qualitative reconstruction. Such studies could examine 
whether Acceptance Milieus remain stable across technologies, societal 
conflict fields, and institutional contexts, and assess the extent to which 
the framework provides additional analytical insight alongside estab
lished technology acceptance models.
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