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Entrepreneurial values and circular economy adoption:
A cross-lagged SEM-based machine learning study

Tahseen Anwer Arshi, Joseph Wallis

ABSTRACT
Objective: The objective of the article is to provide an entrepreneurial value-based perspective that can either
drive or derail circular economy (CE) adoption and related strategies. The study argued that fundamental shifts
toward CE adoption require a more profound value-based change.
Research Design & Methods: Existing studies have analysed several self-transcending values in advancing cir-
cular economy (CE). However, an adequate investigation is yet to occur on self-advancing values that can ob-
struct CE adoption and practice in an entrepreneurial context. Embedded within a norm activation model
(NAM) and informed by value-belief-norm theory (VBN), the study builds on cross-lagged data (n=477) to ex-
plain the clash between dominant self-advancing entrepreneurial values and CE strategies.
Findings: The SEM-based machine-learning test results predicted that entrepreneurial hedonic and egoistic
values complemented by hedonic and egoistic consumption reciprocally drive linearity rather than circularity
within entrepreneurship. However, awareness of the consequences of adverse CE business models on society
and the environment moderates the effect of self-enhancing values on CE strategies.
Implications & Recommendations: Policy instruments and macro-level societal intervention in creating, en-
hancing, and balancing self-transcendence values with self-advancing values can improve CE adoption
across the entrepreneurial architecture.
Contribution & Value Added: The study is one of the first to demonstrate entrepreneurial value-oriented bar-
riers to circularity, derailing CE diffusion to the broader entrepreneurial landscape. It suggests measures to
enhance CE adoption among entrepreneurs.
Article type: research article
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INTRODUCTION

The circular economy (CE) is emerging as a guiding principle for industrial and environmental policies
(Corvellec et al., 2021; Volker et al., 2020). It is defined as ‘a regenerative system in which resource
input, waste, emission, and energy leakage are minimized by slowing, closing, and narrowing material
and energy loops thanks to long-lasting design, maintenance, repair, reuse, remanufacturing, refur-
bishing, and recycling’ (Geissdoerfer et al., 2017, p. 759). The CE strategies involve two broad dimen-
sions. The first relates to slowing and closing resource loops and slowing down the flow of resources
and waste and making them assets for re-production. The second CE strategy involves improving the
economy, environment, and society by redesigning processes and outputs through planning, resourc-
ing, procurement, production, and reprocessing (Kirchherr et al., 2023). Researchers have extensively
studied the role of self-transcending values, such as biospheric and altruistic values, in embracing CE



158 | Tahseen Anwer Arshi, Joseph Wallis

strategies (Gomes et al., 2022; Inigo & Blok, 2019) but have not paid adequate attention to the self-
advancing values that can obstruct CE adoption. Schwartz (1992, p. 21) defined values as ‘desirable
trans-situational goals varying in importance, which serve as a guiding principle in the life of a person
or social entity.” Deep-rooted changes in various stakeholders’ industrial and business practices will
only be successful once they are value-driven.

One of the significant stakeholders in the production and economic activity without which CE may
not see its complete market evolution is entrepreneurs (Panait et al., 2022). Entrepreneurial venturing is
a critical driver of economic and social growth, and hence entrepreneurs must transition to sustainable
development, embracing circularity values to bolster circular economy efforts (Salvioni et al., 2022;
Rovanto & Finne, 2023). Entrepreneurs powered by innovation can develop circular business models,
creating a framework of circular entrepreneurship (Panait et al., 2022). Therefore, circularity within en-
trepreneurship is possible when more significant economic and societal norms of a production-consump-
tion-reuse mindset are infused with personal entrepreneurial values (Foroozanfar et al., 2022).

Contrastingly, economically driven entrepreneurial values associated with entrepreneurial ven-
turing can also derail the aspirations of a circular economy. Entrepreneurs struggle to find the moti-
vation to abandon well-functioning value chains over waste-focused and cost-enhancing supply chain
systems (Katinka et al., 2023; Johansson & Krook, 2021). The opportunity exploitation mindset can
lead to the depletion of natural resources, accumulation of industrial wastes, and environmental
harm. These entrepreneurial values inspired by exploitative and economically oriented business mod-
els struggle to align with environmental wellness diffused from broader societal values (Rovanto
& Finne, 2023; Salvioni et al., 2022; Inigo & Blok, 2019). Entrepreneurial business models have tradi-
tionally evolved through neo-classical and conventional economics, exploiting the efficiency of mar-
kets and, therefore, the values associated with a free-market capitalist economy continue to guide
entrepreneurial values (Corvellec, 2020). Krajnc et al. (2022) argued that the end users are also critical
in creating demand for sustainable production, but generally, they lack systematic thinking of reason,
evaluation, and connection to create new solutions for CE as they are unaware of or lack training.
There is little support from consumers as the existing research does not conclusively determine that
consumer values have shifted towards circular offerings, and they are willing to engage in altruistic
buying behaviour (Ali & Choe, 2022). Hence, entrepreneurial business models would not become fully
circular until end-users accept circularity values, influencing entrepreneurial values.

Circular business models characterized by responsible production, consumption, and waste man-
agement enjoy less credibility than financially viable ones. A financially viable business model is vali-
dated with initial sales of goods and services, while circular business models gain credibility after re-
circulated products can generate equally attractive revenues for investors (Linder & Williander, 2017).
As a result, the circularity strategies contradict economic supply and demand paradigms creating ob-
stacles in fostering CE values (Johansson & Krook, 2021). Further, circular business models have entry
barriers due to technical expertise, technological access, high capital investment, higher costs of pro-
duction, lack of appropriate regulatory frameworks, and weak institutional support, all of which create
obstacles to entrepreneurial venturing and put circularity on the back burner. Hence, to integrate the
value of circularity with entrepreneurial business models, not only should the process be practical, it
should become a value-driven decision, which may require some sacrifices for economic gains
(Branddo et al., 2021). We found no research analyses the entrepreneurial value perspective as an
enabler or obstacle to circular entrepreneurship. Addressing this research gap, this study highlights
how economically driven entrepreneurial values, particularly in resource-constrained and resource-
intensive industries, collide with circularity principles. The study discussed how possible trade-offs fa-
vouring sustainability over profitability can be addressed, by fostering circularity values and improving
the awareness of the negative consequences of purely economic gains.

Several industries and sectors are typically characterized to obstruct the adoption and integration
of circularity principles. For example, the production systems in heavy industries require high temper-
atures and fossil fuel combustion, impacting carbon emissions (Sutherland, 2020). Low-carbon heating
methods are expensive and entrepreneurs generally are reluctant to adopt such costly innovative ap-
proaches. Similarly, in the linear path, several agricultural production resources, such as fertilizers,
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pesticides, surface water, and soil, cannot be reused, putting pressure on the world’s resources (Basso
etal., 2021). Therefore, this study points towards several linear and economic-compulsion-driven busi-
nesses that hinder the integration of circularity principles in their business models. Accordingly, the
analysis required purposive sampling through which samples were selected from industries and sec-
tors that needed to highlight the economic compulsions of entrepreneurs in select industries.

Theoretical Background

We posited that weak theoretical anchoring of value-driven circularity in an entrepreneurial context
has obstructed CE’s conceptual development. Tian and Liu (2022) found that most of the theoretical
developments and integrations on CE have taken place in the context of larger organizations. Zioto et
al. (2023) reported that the contradictions related to environmental and financial performance have
not been resolved and the findings remain inconclusive. The current theories underpinning circular
values, such as corporate social responsibility, stakeholder theory, corporate sustainability, and green
economics, have not matured to integrate entrepreneurial values (Chang et al., 2017). One of the most
widely cited social-psychological frameworks to study circularity behaviours, namely the norm activa-
tion model (NAM), initially developed by Schwartz (1977), can help explain the complexities associated
with CE values in an entrepreneurial context. The NAM determines the antecedents of human inten-
tions and selfless behaviour toward the well-being of society and the environment (Savari et al., 2023).
According to the NAM, personal norm (PN) towards pro-societal and pro-environmental human be-
haviours are activated as a result of awareness of consequences (AC), which leads to the acknowledge-
ment of responsibility (AR) (Staats & Wilke, 2007). However, NAM presents a linear relationship be-
tween awareness of consequences, ascribed responsibility, and personal norms leading to behavioural
intentions. Further, The NAM model focuses on AC related to environmental benefits but does not
consider awareness of the consequences towards CE adoption risks and a negative evaluation as
aresult of AC (He & Zhan, 2018). For example, in an entrepreneurial context, AC about the higher costs
of adopting CE practices and associated risks can reciprocally and negatively influence PN, leading to
unacceptability of responsibilities. Heller and Vatn (2019) argued that in such situations external eco-
nomic consideration dominates over internal value norms.

Therefore, there is an under-theorization of how self-enhancing values obstruct CE adoption and
practices. Most of the psychological, social, and behavioural theories underrate the financial criteria in
environmental adoption decision-making (Tian & Liu, 2022). The study posited that in an entrepreneurial
context where most small firms struggle to survive, externally oriented economic consequences of CE
adoption drive internally-driven PN, which decreases the chances of accepting CE responsibilities. How-
ever, AC characterized by a cognitive and emotional inclination towards circular values can mitigate the
lopsided behaviour to prioritize economic values over CE values (Rees et al., 2015).

LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT

The extant literature is yet to be enriched with the knowledge and research on sustainable and cir-
cular entrepreneurial business models that effectively integrate CE principles in entirety rather than
a few activities of its operations (Henry et al., 2020). The individual norms in the NAM are treated
uniformly without shedding light on the variance of individual values supporting or negating envi-
ronmental behaviours across cultures and business contexts (Oh & Ki, 2023; Cheng et al., 2022). The
value perspective is critical in understanding these variances, which can explain whether pro-envi-
ronmental behaviours can withstand the pressures of unsupportive values. To explain these vari-
ances, Stern (1999) extended NAM to the value-belief-norm theory (VBN). The VBN theory, found
credible in various cultures, brings three aspects to light: egoism, altruism, and ecological value in
pro-environmental behaviours. Testing self-enhancement values, such as egoism and hedonic val-
ues, can be ideal for examining motivations and behaviours related to the complex environmental,
economic, and social dimensions associated with CE (Temesgen et al., 2021).

A critical question is whether entrepreneurial values coupled with business and context-driven im-
peratives influence CE adoption or hinder embracing CE strategies. In cases, where it encourages CE
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adoption, the dominant values of the larger social and economic equality goal motivate personal and
societal norms and acceptance of CE ideals (Mansilla-Obando et al., 2022). However, the extant liter-
ature and policy instruments throw very little light on how entrepreneurial businesses that struggle
with resource requirements can embrace risks associated with CE adoption (Kebtowski et al., 2020).
Explaining this dilemma, Niskanen et al. (2020) argued that resource-constrained entrepreneurs will
likely embrace CE when they gain more control over resources and benefit from waste which becomes
a resource in CE. Further, Khan et al. (2021) argued that CE-compliant entrepreneurial businesses ben-
efit from re-branding, positioning themselves from dirty waste-producing firms to clean resource-pro-
ducing ventures. This new environmental value position and innovation built around environmental
improvement across the value chain, is reflected in the entrepreneurial business models (Dantas et al.,
2022). The vital inquiry into whether entrepreneurship will be an enabler or hurdle for CE lies in the
ability of CE to propose clear pathways for equity and social inclusion, shits in norms, lifestyles, culture,
personal, social, and organizational values (Bianchini et al., 2022; Salesa et al., 2022; Rovanto & Finne,
2023). According to Gomes et al. (2022), four values that determine personal norms and, ultimately,
values related to circular entrepreneurship are biospheric, altruistic, egoistic, and hedonic. Biospheric
values relate to care for nature and the environment, while altruistic values drive concern for human
welfare. In contrast, egoistic values reflect care about power and wealth, and hedonic values charac-
terize comfort and pleasure (Van der Werff & Steg, 2022).

Vuorio et al. (2018) found that hedonic values negatively relate to environmentally pertinent
attitudes and behaviours. Hedonic values shape entrepreneurial behaviour and, ultimately, entre-
preneurial business models (Ettis, 2022; Hendrik & de Jong, 2020). We found that due to dominant
hedonic values, entrepreneurs are more likely to create business models that require minimum
efforts and maximize benefits due to venturing risks and resource constraints. It is linked to entre-
preneurial motivation of control and achievement traditionally associated with linear business
models. Hedonic values also shape opportunism and profit-maximization behaviours related to sup-
ply, production design, and consumption (Yulistyawati et al., 2020).

Another probable reason entrepreneurs prefer linear business models is that they create hedonic
experiences of feelings and emotions for customers, which improve the affective component in con-
sumer purchase decisions. Hedonic consumption relates to pleasure, joy, and an emotional experience
of satisfaction and superiority (Wei et al., 2023). Consumer purchase decisions become stronger when
utilitarian values support hedonic values. According to Tarka et al. (2022), consumers feel a sense of
positive energy when engaging in hedonic consumption. Hedonic values are like a double-edged
sword, entrepreneurs will exploit that opportunity if consumers demand hedonic and affective-ori-
ented consumption and will derail circular entrepreneurship goals. In their study, Andersch et al.
(2019) found gaps in consumers’ attitudes toward ethical products and actual buying behaviour. The
connection between hedonic production and consumption is further explained by Yasir et al. (2021),
who argued that entrepreneurs with robust hedonic goals would not engage in circularity behaviours
until they see a personal gain, which seems highly unlikely in the face of business models aimed at
gratifying consumption of their goods or services (Andersch et al., 2019; Prakash et al., 2019). Based
on the discussion in the literature, we formulated the following research hypotheses.

H1: Dominantentrepreneurial hedonic values negatively influence the adoption of CE strategies.

H2: Hedonic values will significantly and negatively impact the adoption of CE strategies when
demand for hedonic consumption is high.

Egoism can be defined as a motivational state targeting personal benefit as the ultimate goal (Bat-
son et al., 1987). Unlike social entrepreneurs, commercial entrepreneurs are driven by personal gain
(Ruskin et al., 2016). Furthermore, the essential motivation of entrepreneurial venturing and risk-tak-
ing is to maximize profit and exploit opportunities, which led Kirby et al. (2022) to conclude that en-
trepreneurs have not met the challenges of sustainable production and consumption. Egoistic values
among entrepreneurs relate to costs and benefits, power or achievement, seeking self-rewards, and
avoiding unpleasant emotions (Bouman et al., 2018).
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Research evidence shows that egoistic values also drive consumption practices. Consumers are likely
to purchase CE-inspired products when they see tangible benefits, such as food products that create
health benefits (Wei et al., 2022; Septiani et al., 2020). Kumar and Pandey (2023) explained that egoistic
consumption is evident primarily in health and food-related sectors, and more research is needed to
support the value’s effect across different sectors. Singh et al. (2023) found that consumers focus on
egoistic product attributes first, analyzing if self-serving motives are fulfilled, followed by altruistic be-
haviour. Therefore, dominant egoistic values will dominate consumer purchase decisions over weaker
altruistic values. As a result, egoistic purchase motives will drive entrepreneurial business models as they
seek to maximize the opportunity. Thus, we formulated the following research hypotheses.

H3: Dominant entrepreneurial egoist values negatively influence the adoption of CE strategies.

H4: Egoistic values will have a significant negative impact on the adoption of CE strategies when
the demand for egoistic consumption is high.

The effect of the dominant entrepreneurial hedonic and egoist values can be balanced with bio-
spheric and altruistic values by increasing the awareness of the consequences of self-advancement
behaviours (Gkargkavouzi et al., 2019). The awareness of consequences, a central construct in the
VBN theory, actuates personal norms since entrepreneurs become aware of the negative conse-
qguences of their venturing activities (Savari et al., 2023). Previous studies have found that AC has
been negatively correlated with self-enhancement value orientations because individuals pay atten-
tion to the information congruent with their value orientation (Hansla et al., 2008). Therefore, the
dominant value orientation of self-advancement will likely remain the same despite being exposed
to AC. Bouman et al. (2018) argued that information that enhances the awareness of consequences,
particularly enhancing an emotional affiliation towards pro-environmental behaviours can moderate
the effects of entrepreneurial values on adverse CE behaviours (Rees et al., 2015). This moderation
may be more effective when demonstrating the personal benefits of altruistic or biospheric ventur-
ing or purchase decisions. Since a direct causal effect between AC and a change in value orientation
may not be possible, the study posits that AC can only moderate the effect of self-enhancing values
on CE strategies. Thus, we formulated the following hypothesis.

H5: Awareness of consequences moderates the relationship between self-enhancing values and
the adoption of circular economy strategies.

RESEARCH METHODOLOGY

This deductive study is epistemologically constructed on a positivist philosophy and an objectivist on-
tology since the objective was to examine a statistically significant relationship between entrepreneur-
ially dominant values and CE strategies (Bhasin, 2020). Therefore, we collected the data was collected
through a self-reporting questionnaire with minimum probing. We designed all items in the question-
naire based on a Likert-style 5-point scale, which we administered online.

Sample Selection

The study’s sampling frame were entrepreneurs in three countries, namely India, Oman, and the
United Arab Emirates. We drew the list of entrepreneurs from the Chambers of Commerce and In-
dustries in these countries. The study utilized purposeful sampling in selecting participants for the
study. The inclusion criteria included only those entrepreneurs who ticked an initial question on the
top of the questionnaire, which read: | agree that | give preference to my venture’s profitability
strategies over circularity strategies. We collected the data at two different time intervals with a gap
of six months between November 2022 (T1) (n=477) and May 2023 (T2) (n=475). We collected the
second wave of data from the same sample to check the robustness of the values and participants’
resolve in their values. The data collection involved an experimental treatment as the participants
were sent additional information on the benefits of CE and the adverse effects of the linear business
models on society and the environment.
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Measures

The study assessed the entrepreneurial hedonic values through the Hedonic and Eudemonics Motives
for Activities (HEMA) scale developed by Huta and Ryan (2010) and further refined by Asano et al.
(2018) and Braaten et al. (2019). Similarly, the study applied the hedonic consumer value (HCV) scale
developed by Tarka (2015) and further modified by Picot-Coupey et al. (2021) to examine entrepre-
neurial compulsion in designing consumer products and services with hedonic treatment at the ex-
pense of CE values. Further, the study adopted the egoistic value scale for entrepreneurs and consum-
ers through portrait value questionnaire (PVQ) (Schwartz, 2014) and Wang et al. (2018). Finally, we
measured AC through the awareness of consequences scale developed by Hansla et al. (2008) and
Osburg et al. (2019). The literature indicated that CE is substantially broad in scope, and several indi-
cators are used to measure CE strategies (lacovidou et al., 2017). We measured the CE strategies
through two broad approaches: sensu stricto, which involved slowing down and closing the lop strate-
gies, and sensu latu, focusing on procurement, production, and reprocessing strategies broadly influ-
encing the economy, society, and the environment (Moraga et al., 2019).

Analytical Procedure and Data Analysis

We analysed the longitudinal data using cross-lagged path models testing the causal, reversed,
causal and reciprocal effects between the entrepreneurial values and CE strategies. We tested four
competing models to examine the temporal relationship between entrepreneurial value types and

CE-related decisions (Figure 1).

Time 1 Time 2
Value Entrepr Value Entrepr
Hedonic Value Hedonic Value
Model 1: Egoistic Value Egoistic Value
Stability Entrepr Entrepr
Model Egoistic Value
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CE Strategies
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Figure 1. Four competing models
Source: own elaboration of empirical research.

Model 2:
Causality
Model

Model 4:
Reciprocal
Model

Model 1 examined entrepreneurial value’s stability over time. A high autoregressive coefficient
would indicate minimized changes over time and reduced estimation bias (Selig & Little, 2012).
Model 2 assessed the causal effects between entrepreneurial values and CE strategies. Model 3,
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with autoregressive results, tested the reversed causal impact, while model 4 analysed if the entre-
preneurial value and CE values reciprocally impacted each other. In this model, we combined the
causality and reversed causation effects.

Further, the study performed the structural equation modelling (SEM) tests utilizing IBM SPSS (AMOS
version 22) to investigate the theoretical model’s fit with the statistical default model. Due to the con-
firmatory approach, the study employed a co-variance-based SEM to test the hypothesized models, as
suggested by Hair et al. (2019). Finally, the complete SEM model explored the role of awareness of con-
sequences in moderating the adverse effects of dominant entrepreneurial values on CE strategies.

RESULTS AND DISCUSSION

We checked the data for reliability and internal consistency of measures, and a Cronbach score
> 0.7 showed that the data were reliable for further analysis. Next, the study analysed correlations
between the variables through Pearson’s correlation test. Table 1 shows the correlation matrix in-
dicating that constructs correlated with time 1 and 2 data. Circular economy strategies were signif-
icantly and negatively correlated with hedonic and egoistic values of entrepreneurs and consumers
(r=-0.587), (r=-0.574), (r=-0.318), and (r=-0.377). However, the CES was positively correlated with
awareness of consequences (r=0.269).

Table 1. Mean, standard deviation, and Pearson correlations matrix

Variable Time Mean Std. Dev HNVE HNVC EGVE EGVC AWCS
HNVE T1 3.916 0.611 - - - - -
T2 4,113 0.566 - - - - -
HNVC T1 4.063 0.525 |0.228** - - - -
T2 4,127 0.571 0.294** - - - -
EGVE T1 3.987 0.515  [0.549*** 0.232%* - - -
T2 4.001 0.634  |0.517*** 0.217* - - -
EGVC T1 4.061 0.647 0.287** |0.258** 0.429** - -
T2 3.960 6.024 0.299**  |0.304** 0397** - -
AWCS T1 4.082 0.599 0.313** |0.357** 0.382** |0.312** -
T2 4.043 0.597 0.319** |0.324** 0.391** |0.327** -
CENS T1 4.071 0.668 -0.510*** |-0.515*** -0.375** |-0.352**  |0.267**
T2 4.022 0.622 -0.587*** |-0.574*** -0.318** |-0.377**  |0.269**

Note: N = 477 *Significant at 0.05 level, **Significant at the 0.01 level, ***Significant at 0.001 level. Hedonic value entrepre-
neurs=HNVE, hedonic value consumers=HNVC, egoist values entrepreneurs= EGVE, egoist values consumers= EGVC, aware-
ness of consequence’s = AWCS, and circular economy strategies=TlI.

Source: own study.

We tested for multicollinearity effects considering high correlation values, but no evidence of multi-
collinearity was found as the variance inflationary factor test (VIF) scores were > 0.2 (Tabachnik & Fidell,
2007). Since the data came from three different research settings, we tested for homogeneity of variance,
but Leven’s static test showing a score of >0.05 and thus indicated no evidence of heteroscedastic data.

SEM: Measurement and Structural Models

The study used structural equation modelling (SEM) as a robust statistical test to draw conclusions
about the hypothesized relationships and test the multivariate causal relationships with direct and
indirect effects. Firstly, the study developed a measurement model (MM) to examine the relationship
between latent variables and their indicators and validate the theoretical structure, as Fan et al. (2016)
suggested. The measurement items correlated across time during the test, while the intercepts were
equal per the measurement invariance. The measurement items showed satisfactory reliability
(Cronbach’s a 0.74-0.88), and the factor loadings in the MM were > 0.60 (p < 0.001), indicating good
convergent validity. Subsequently, the structural model was developed to test the hypothesized rela-
tionship over time across the competing SEM models (Tabachnik & Fidell, 2007). The causal model
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assumed a multivariate normal distribution utilizing the maximum likelihood method, and the relation-
ship between endogenous and exogenous variables was considered linear. While examining structural
model validity, the fit indices were acceptable benchmarked against standards set by Hu and Bentler
(1999) (x2 (215) =311.03, p < 0.01; CFI = 0.968; TLI = 0.965; RMSEA = 0.040). Table 2 shows the factor
scores, alpha, and average variance extracted (AVE). Since the AVE scores on factors were < 0.05, the
data indicated a satisfactory level of discriminatory validity.

Table 2. Factor loadings, alpha, and average variance extracted values

Variables and their scale items Factor Alpha AVE
Score (KMO)
Hedonic values entrepreneurs 0.72 (0.77)| 0.4113
1. I would like to venture into areas that are easier to market 0.72
2.l want to feel less stressed with my business 0.71
3. Alinear business model gives me better control 0.74
4. Venturing into areas of my interest gives me pleasure 0.69
5. High profitability provides me with a sense of achievement 0.71
Hedonic Values Consumption 0.74 (0.75) | 0.4387
1. My target customers strive for new experiences 0.74
2. Guilt-free consumption is an enjoyable experience for my customers 0.70
3. My target customers care for themselves 0.74
4. My target customers seek exciting life 0.75
5. My target customers strive to achieve success in life 0.68
Egoistic Values Entrepreneurs 0.75(0.77)| 0.4329
1. | prefer to keep my job rather than enhance environmental wellness 0.73
2. Values associated with CE can obstruct my wealth creation 0.74
3. Values associated with CE can threaten my control of the supply chain 0.77
4. Values associated with CE can threaten my social network 0.75
Egoistic Values Consumption 0.72 (0.74) | 0.4134
1. My target customers will not easily accept eco-friendly products 0.68
2. My target customers are focused on their well-being 0.73
3. My target customer’s receptiveness to CE values may depend on the infor-
mation they are exposed to 0.70
4. My target customers may accept eco-friendly products when they can see tan-
gible benefits for themselves 0.73
Awareness of Consequences 0.73 (0.72) | 0.4994
1. Complete pro-environmental awareness may promote my firm’s adopting CE
values. 0.74
2. If I have a feeling of environmental affection, it may lead to my firm adopting
CE practices. 0.77
3. Information related to the awareness of consequences to the biosphere may
promote the adoption of CE values. 0.75
Circular Economy Strategies 0.79 (0.78) | 0.4223
1. 1 am conserving the function of products or services designed through circular
business models. 0.78
2. | extend the product through lifetime through durability, reuse, restoration,
refurbishment, and remanufacturing strategies. 0.75
3. | protect the product’s components by reusing, recovering, and repurposing parts. | 0.80
4.1 am preserving the materials through recycling and downcycling strategies. 0.81

Note: Figures in parenthesis are KMO scores.
Source: own study.

Examining and Predicting Causality
The study further constructed the path analysis to quantify the relationships between multiple varia-
bles. The causal and mediation effects were tested through four competing cross-legged models as-
sessing possible causal, reverse causal, and reciprocal relationships, as suggested by Hair et al. (2019).



Entrepreneurial values and circular economy adoption: A cross-lagged SEM-based... | 165

The data indicated a good model fit, indicating low measurement errors and demonstrating that the
data fitted the theoretical model well. Figure 2 and Table 3 illustrate that the value constructs were
stable over time, considering the significant autoregressive effects. Among the competing models, the
causality model showed the best model fit (Ax2 =-42.87, p < 0.001), followed by the reciprocal model
(Ax2 = 24.79, p < 0.01), and the reversed model (Ax2 =-18.54 (p < 0.05).

Table 3. Model comparison

No. Model x> | df | CFI TLI |RMSEA| Model comparison Ax? 8
1 Stability model 24.41 |11 |0.994 |0.0967 |0.026 - - -
2 Causality model |25.42 |8 0.992 (0.988 |0.044 1vs2 -42.87*** 3
3 Reversed model (19.83 |8 |0.983 |0.956 |0.049 1vs3 18.54* 3
4  |Reciprocal model |6.18 |6 1.000 |1.000 |0.000 lvs4 24.79** 6
2vs3 -7.31 1

- 2vs4 8.46 3

3vs4 12.77* 3

Note: N =477, *p <0.05, **p < 0.01, ***p <0.001.
Source: own study.

Hypothesis 1, which posited that dominant hedonic values negatively influence CE strategies,
was supported by the results (-42.87, p < 0.001) as HNVE had a significant negative lagging effect
on CE strategies. Moreover, HNVE at Time 1 significantly negatively impacted the change of CE
strategies from T1 and T2 (Table 4) (Model 2: y = -0.74). Likewise, hypothesis 2 was supported as
the effect of hedonic values related to consumption had a lagged impact on CE strategies (Model
2:y =-0.64). Table 4 shows the results.

Table 4. Parameter estimates of the path models

Variables Model 2: Model 5:
Causality model Moderation model
v SE v SE
Autoregressive effects
Hedonic values of entrepreneurs 0.65** 0.04 0.70** 0.03
Hedonic consumption demands 0.61%* 0.03 0.76** 0.02
Egoistic values of entrepreneurs 0.77%%* 0.01 0.69** 0.01
Egoistic consumption demands 0.71%%** 0.01 0.59** 0.03
Awareness of consequences 0.47** 0.05 0.64** 0.05
Circular economy strategies 0.66** 0.05 0.61** 0.05
Predicting turnover intention (T2)

Hedonic values of entrepreneurs (T1) -0.74*** 0.02 0.69%** 0.04
Hedonic consumption demands (T1) -0.64** 0.03 0.72%** 0.03
Egoistic values of entrepreneurs (T1) -0.71%** 0.02 0.75%** 0.02
Egoistic consumption demands (T1) -0.68*** 0.04 0.70%** 0.04
Awareness of consequences (T1) 0.42%* 0.05 0.42%* 0.05
Circular Economy Strategies (T1) - - 0.66*** 0.04
Hedonic values x AWCS (T1) 0.39** )

Hedonic consumption x AWCS (T1) - - 0.32%** 0.04
Egoistic values x AWCS (T1) - - 0.40** 0.03
Egoistic consumption x AWCS (T1) - - 0.39** 0.05

Note: N = 475, *p < 0.05, **p < 0.01, ***p < 0.001.
Source: own study.

The egoistic values of entrepreneurs and demand for egoistic consumption also negatively impacted
CE strategies, and therefore the results supported hypotheses 3 and 4. Egoistic values of entrepreneurs
showed a lagged impact on the change of CE strategies over time (Model 2: y =-0.71) and demand for
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egoistic consumption (Model 2: y = -0.68). Finally, awareness of consequences did show a moderate ef-
fect on CE strategies. AWCS moderated the adverse effects of hedonic and egoistic values on CE strate-
gies design and implementation as it positively impacted CE strategies (Model 2: y = 0.42). The findings
imply that the chances of developing CE strategies are high when awareness of consequences is high.

Predicting Moderating Effect

Hypothesis 5 anticipated the differential moderating effect of AWCS on CE strategies (Model 5). The
study multiplied the z-standardized variables measures at T1 and added the interaction terms to cal-
culate the HNVE, HNVC, EGVE, and AWCS scores. The results in Table 4 show that AWCS moderated
the hedonic and egoistic value’s adverse effect on CE strategies. Therefore, hypothesis 5 was sup-
ported as the interaction of AWCS was positively related to the change of CE strategies over time-
AWCS and hedonic values of entrepreneurs (Model 5: y = 0.39, p <0.01); ACWS and hedonic consump-
tion (Model 5:y = 0.32, p < 0.01); AWCS and egoistic value of entrepreneurs (Model 5:y = 0.40, p <
0.01). and AWCS and egoistic consumption (Model 5: y =0.39, p < 0.01(Table 4, Figure 2).

Time 1 Time 1
Hedonic Value 069 Hedonic Value
Entrepreneur (HNVE) o Entrepreneur
Hedonic Value \ 0.72™ Hedonic Value
Consumption (HNVC) =

Consumption
Egoistic Value \ o Egoistic Value
Entrepreneur (EGVE) \\‘q) Entrepreneur
£
A
Egoistic Value ”-gi\\ o7 Egoistic Value

Consumption (EGVC) Consumption

Awareness of Consequences

(AWCS) Awareness of Consequences

Circular Economy Strategies

Circular Economy Strategies

HNVE x AWCS

HNVC x AWCS

EGVE x AWCS

Black paths represent causation paths,

EGVC xAWCS grey paths represent autoregessive effects; **p <0.01 ***p <0.001.

Figure 2. Moderation model
Source: own elaboration of empirical research.

Finally, we tested the complete structural model through the equation n = Bn + I'f + ¢ to ex-
amine the combined effect of hedonic and egoistic values on CE strategies.

The results of the complete SEM analysis in Figure 3 show that all the hypotheses are well-
supported. The coefficient values of HNVE (0.61, p <.001) HNVC, (0.72 p <.001), EGVE (0.59 p <.001),
and EGVC (0.48 p <.001) indicated a significant effect of these entrepreneurial values on CE strate-
gies over time. The fit indices were above the recommended benchmarks (CFl = 0.990; GFl= 0.989,
AGFI, 0.972, TLI = 0.988; RMSEA = 0.043).

Robustness and machine learning tests: Generalization

The study conducted machine learning cross-validation tests to predict the accuracy of the SEM results.
The performance analysis test showed the predictive accuracy of entrepreneurial value’s effect on CE
strategies. We utilized the T1 data (n=477) as the training dataset, and for the validation dataset, T2
data (n=475) as suggested by Rashidi et al. (2023). Then, we subsequently conducted sensitivity and
specificity tests, and analysed the resultant receiver operator characteristic (ROC) and area under the
curve (AUC) graphs (Gareth, 2013). We examined the predictive distribution models’ s through the
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Figure 3. Default SEM model
Source: own elaboration of empirical research.

ROC. The positive rate (sensitivity) on the y-axis showed the sample’s correct classification, while the
x-axis indicating the false positive rate (1-specificity), showed incorrect classifications, if any. The F1
score (PRE score range 1.0 to 0.0 from excellent to poor) and recall (REC score range 1.0 to 0.0 from
excellent to poor) balanced precision and recall. We utilized the following equation to calculate F1.
F1 =2 - (PRE-REC)/(PRE + REC) (1)

Figure 4 and Table 5 demonstrate the SEM model’s predictive accuracy in showing entrepreneurial
value’s effect on CE strategies. The model’s accuracy in predicting each of the CE strategies was valid
(HE-CE 0.967 algorithm-gradient boosting classifier, Figure 4a), HC-CE (0.976 algorithm-decision tree
classifier, Figure 4b), EE-CE (0.931 algorithm-decision tree classifier. Figure 4c) and EC-CE (0.928 algo-
rithm-decision tree classifier, Figure 4d). Overall, the model accurately predicts entrepreneurial value’s
impact on CE strategies as the thresholds are appropriate (Tran et al., 2020) (Figure 4e).

Table 5. Parameter estimates of values-CE strategies model

CE Strategies
Decision tree classifier
Macro-precision Cross-validation
Macro-precision 0.993 0.967
Accuracy 0.976 0.976
Macro-recall 0.971 0.931
Weighted precision 0.976 0.928
Macro F1 Measure 0.981 0.971
Weighted F1 Measure 0975 0.990
Weighted recall 0.976 0.989

Note: AUC range = 0 to 1. A model with predictions that are 100% wrong will have an AUC of 0.0, and a model with predic-
tions that are 100% correct will have an AUC of 1.0.
Source: own study of empirical research.

Table 5 shows that cross-validation scores support F1 micro-precision scores and that the training
and test datasets are coherent.
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Figure 4. (a-e): ROC and AUC graphs predicting the probability
of the impact of each entrepreneurial value on CE strategies
Source: own elaboration of empirical research.

Discussion and Implications

The study contributes to understanding of the deep-rooted entrepreneurial values that obstruct im-
plementing CE strategies in an entrepreneurial context. The study argued that to disrupt and overturn
well-established linear business practices in favour of CE strategies requires fundamental shifts in value
and belief systems. Entrepreneurs struggle to find the motivation to abandon well-functioning value
chains over waste-focused and cost-enhancing supply chain systems (Katinka et al., 2023; Johansson
& Krook, 2021). Therefore, the study combined insights from NAM and VBN theories to illuminate the
value- perspective and illustrate how values are critical to the adoption of CE strategies. Further, the
study utilizing the goal framing theory related to hedonic and egoistic values demonstrates how these
values influence the personal norms of entrepreneurs and consumers (Ryff, 2019). The study found
that entrepreneurial values inspired by the free-market capitalist economy, which promotes hedonic
and egoist consumption, conflict with CE values obstructing the adoption of CE strategies. The study
reinforces the findings of Ettis et al. (2022), who posited that hedonic values are a significant motiva-
tion for entrepreneurial venturing. Arshi et al. (2022) pointed out that entrepreneurial venturing is an
opportunity-driven behaviour, and venturing is a risky and complicated endeavour. Therefore, entre-
preneurs seek to keep it straightforward, minimize risks, have better control and feel less stressed
(Arshietal., 2021). In the face of tension between self-enhancing entrepreneurial values and the adop-
tion of CE strategies, the entrepreneurial values bolstered by opportunity exploitation and financial
gains are often the winner, with broader CE practices becoming a casualty. Therefore, when hedonic
and egoistic values dominate certain entrepreneurs, they will likely derail CE dissemination and
growth. However, the study found that situational activators towards economic values are more dom-
inant in certain industries such as heavy industries, agricultural, and petroleum sectors. Therefore, in
less-demanding industries other entrepreneurial values, such as altruism and biospheric values, sup-
port the adoption of CE values and strategies (Gomes et al., 2022).
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Hedonic and egoistic values are not restricted to the entrepreneurs alone but infiltrate the business
model they design and implement. The primary reason for the dominance of these hedonic and ego-
istic values in business models is primarily attributed to hedonic and egoistic demand and consumption
patterns (Wei et al., 2023; Yasir et al., 2021). Entrepreneurial hedonic values are complemented by
demands for hedonic consumption, which completes the circularity of hedonic orientation, ultimately
obstructing pro-environmental values from emerging or becoming dominant. Egoistically oriented con-
sumers seek self-gain benefits through egoistic consumption by not accepting premiums for eco-
friendly products (Helmi et al., 2023). These consumers face a psychological conflict between hedonic,
egoistic, altruistic, and biospheric consumption. The entrepreneurs utilize this opportunity, further
driving hedonic and egoistic consumption. However, new CE models are emerging that embed eco-
nomic gains without violating CE principles and attract consumers with diverse values.

A fundamental value shift is required to espouse circular values and strategies. This chain of
circularity between demand and supply can be weakened through awareness of the consequences
of hedonic and egoistic consumption in conjunction with promoting altruistic and biospheric values
at the individual and societal levels (Zhang et al., 2020; Gkargkavouzi et al., 2019). The extant litera-
ture did not move beyond the linearity of these relationships in unsupportive environmental behav-
jours. This study addressed it by examining the reverse and reciprocal relationships and found
a reciprocal effect of the adoption of CE strategies on entrepreneurial values. The reason for this is
that the adoption of some CE-related activities raises the awareness of entrepreneurs and consum-
ers toward the personal and societal gains associated with CE strategies.

Theoretical contributions

Previous studies utilizing NAM and VBN theories have mainly studied in the context of pro-environ-
mental behaviours (Canlas et al., 2022). Contrastingly, this study embedded the NAM and VBN theories
to analyse unsupportive environmental behaviours and provide insights into specific values obstruct-
ing the adoption of CE values and strategies. The study contributed to the combined NAM and VBN
theories by showing that the relationship between awareness of consequences, the ascription of re-
sponsibility, and norms and values are only partially linear. It showed a reciprocal relationship between
values and environmental behaviours. It identified that awareness of consequences moderated the
relationship between values and unsupportive environmental behaviours. The awareness of conse-
qguences was mostly posited as having a positive impact on CE adoption. However, the study pointed
out that AC towards risks associated with CE adoption may lead to negative evaluation and therefore
the awareness component should enthuse knowledge and affection towards CE. The awareness of
consequences should create a cognitive and affective stimulant which will have a stronger PN and ac-
ceptance of CE responsibilities. The findings imply that these relationships are not straightforward, and
the presence or absence of awareness of consequences may not switch environmental behaviours as
negative evaluations are possible. Instead, it is a complex relationship and awareness of consequences
can either strengthen or weaken the relationship between values and environmental behaviours.

CONCLUSIONS

Drifting from the dominant research focus on the entrepreneurial role in engaging in pro-environmental
behaviours and CE, this study focused on value barriers specific to business venturing that derail CE adop-
tion and diffusion, particularly in the entrepreneurial community. The study concluded that hedonic and
egoistic values obstruct the adoption of CE strategies at two levels. Firstly, entrepreneurs’ hedonic and
egoistic orientations hinder the adoption of CE strategies. Secondly, consumers’ hedonic and egoistic
consumption choices influence entrepreneurs to design linear business models. The compulsion for both
the supply can demand linear venturing is driven by traditional entrepreneurial and consumer values.
A sound strategy and system to improve the credibility and diffusion of information, creating environ-
mental affection can influence AC which moderates the effect of such values on environmental behav-
iours and CE. Considering the critical role of values, the integration of financial and CE values in the new
and emerging business models can resolve the majority of the dilemmas associated with CE adoption
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and attract customers with diverse values. A value-based framework that takes a two-sided view of the
integration of financial objectives and CE practices can help in further theory development.

Future Research and Limitations

The extant literature has yet to conclude who creates entrepreneurial and consumer awareness to-
wards CE’s benefits to the individual, environment, and society. Trautwein et al. (2023) and Legros and
Cislaghi (2020) highlighted the importance of social norms that may directly or indirectly create social
awareness but could not establish how can it diffuse to various stakeholders. Recent evidence has
shown that policy instruments and macro-level efforts to create awareness have produced weak re-
sults, especially in an entrepreneurial context, and need further research attention.

Future research should further explore the interactivity of the relationship between NAM and VBN variables
instead of treating them in linearity. Researchers can analyse how the information that enhances the awareness
of consequences is generated, disseminated, and made more credible. Future research studies can develop rec-
ommendations on how to enrich awareness through cognitive and emotional appeal. When both dimensions
stimulate personal normal acceptance of responsibility among entrepreneurs can be higher.

The study had a few limitations. The first limitation of the study is that the study could not
analyse the exceptional conditions under which hedonic and egoistic values could be instrumental
in promoting pro-environmental behaviours and promoting the development of CE. The study’s
second limitation is that it only included participants with a stronger orientation toward hedonic
and egoistic values more prevalent in certain industries, thereby limiting the insights into possible
nuanced inclinations and sporadic activities they might have had toward CE.
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Industry Type Business Category Sample Size Business Age |Business Size (Employees)
Cement Production 39 20 <200
Aluminium Production 18 22 <150
Manufactur- Household Goods 30 15 <150
ing Electronics Equipment 29 9 <100
Machine Tools 28 8 <100
Auto Parts 36 11 <100
Electrical Equipment 30 12 <100
Construction Materials 25 8 <100
Materials Metals 22 12 <100
Mining 15 13 <100
Chemicals 16 12 <100
Fertilizers 22 10 <100
Agriculture Seeds 17 14 <100
Soil 18 15 <50
Irrigation equipment 15 15 <50
Petroleum Products 12 20 <50
Energy Drilling 14 25 <50
Pipelines 11 23 <40
Real Estate Construction 12 21 <30
Apparel 15 11 <50
C°G":::;er Food 12 8 <30
Diary 11 5 <50
Gas 9 4 <50
Services Entertainment 10 6 <20
Hospitality 6 8 <20
Travel 5 10 <20

Total 477
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