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Abstract: The study aims to investigate the impacts of internal and external stakeholder pressures
on the adoption of circular economy (CE) principles. The study explores the primary barriers to
and causes (external or internal stakeholder pressures) of CE’s transition across Mexico and explores
the effects of stakeholder pressures (internal and external) on the adoption of CE principles on
economic and environmental performance. For this, data were collected from 433 respondents using
a structured questionnaire. For analysis, the study used the PLS-SEM technique to examine internal
and external stakeholders as barriers and motivators of economic and environmental performance
through CE principles. Both the structural model and the measurement model were assessed. As
well as mediation analysis, the direct and indirect effects were determined. The study found that
economic (3 = 0.178, p = 0.000) and environmental performance (3 = 0.233, p = 0.000) is affected
by most external stakeholders through the adoption of circular economy principles. Although the
internal stakeholders don'’t affect the environmental performance (3 = 0.040, p = 0.492), with the
adoption of circular economy principles mediating the relationship, internal stakeholders encourage
environmental performance (3 = 0.201, p = 0.000). The study motivates the public, non-governmental
organisations (NGOs) and the government to adopt CE principles for the achievement of economic
and environmental performance and participation in the sustainable development agenda.

Keywords: circular economy; internal stakeholder; external stakeholder; barriers; pressures

1. Introduction

The global population is increasing day by day, just as the demand for natural re-
sources is increasing; it is hard to create a balance due to the disruption of food waste and
food supply [1,2]. Many organisations and countries are paying attention and creating a
food management system that not only depends on resource reduction but also covers the
recovery of resources. For example, according to the European Commission [3], 60% of
Europe’s municipal waste is food waste, which involves different collection and recycling
centres for biogas production and waste-to-energy production, although the waste collec-
tion rate has been increasing 40% in Europe [3-5]. However, to enhance the adoption of
sustainable production and consumption practices and recovery of food waste resources, a
framework is required.

Previously organisations have been associated with the linear economic model, i.e.,
take-make-waste, but there has been no consideration for waste recovery and environmental
issues. The CE presents a framework that is not only useful for the recovery of natural
resources but also helpful for sustainable development [4,6,7]. The principles of industrial
ecology, biomimicry, and cradle-to-cradle are the foundational concepts of CE [8-10]. CE
is breaking new ground in the industrial ecosystem and is intended to be regenerative
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and restorative of resources [11]. Renewable materials such as metal and plastic can be
recovered by using CE principles. Subsequently, biological materials (i.e., chicken bones
and fruit peels) are recycled and used for the waste-to-energy concept and improved
environmental capital. The ultimate goal of CE is to increase resource efficiency through
the circularity of the material without generating more waste [11], and reducing the cost of
resources [12,13]. CE supply chain operations can enhance the capacity of waste recovery to
allow materials to circulate without having an adverse effect on the environment. Globally,
policymakers and trendsetters are trying to adopt CE principles to eliminate negative
environmental externalities and produce eco-friendly models. The CE has been integrated
with the regional and national development strategies of several significant economies.
China at 2008 has also adopted a law promoting CE [10,14,15]; furthermore, some big
companies like Apple, Coca-Cola, Philips and IKEA have expressed their reliance on CE
to improve sustainable development and organisation value creation. Similarly, in the
agri-food sector, companies and countries involved in food waste reduction, i.e., the UK,
could save $1.1 billion annually if the food waste were recovered from landfills; additionally,
annual production of 2 GWh of electricity can be produced by valorisation technology
and restoration of soil fertility through organic waste and greenhouse gases (GHGs) can
be reduced by 7.4 million tonnes annually. The European Commission (EC) defined agri-
food as “not only ensuring economic, environmental, and social sustainability through
practices but also pursuing the efficient and effective use of the resources, which guarantees
regeneration and biodiversity in the agri-food and surrounding ecosystems” [16].

Most countries are suffering from environmental and GHGs issues, and subsequently,
applying CE principles in agri-food management for strategic reasons. However, ambiguity
endures in the development and integration of CE principles in agri-business despite its
potential advantages, mainly due to the existence of several barriers. Additionally, agri-
food management has primarily focused on production and consumption practices [17].
Lazell [18], do Carmo Stangherlin and de Barcellos [19] have highlighted the food consump-
tion phase and barriers to understanding sustainable food waste management. Significant
environmental effects have been observed during the food processing, sales and distri-
bution phases [20-22]. Thus, a study is required to identify the barriers and motivators
for the CE principles and their impacts on the environment and economic sustainability.
Yet no empirical evidence has been presented to support and examine the internal and
external stakeholders’ behaviour toward the performance through the adoption of CE
principles. Unlike other research such as Chiappetta et al. [23] or Salvioni and Almici [24],
this research proposes that CE principles can act as a variable that intervenes between
stakeholder pressures and performance so that through its performance is improved, which
also differentiates internal and external stakeholders to separately assess their influence
on performance. Chiappetta et al. [23] did not consider that the CE principles can have a
mediating effect and did not differentiate the types of stakeholders. The study by Salvioni
and Almici [24] differentiated stakeholders but only verified how stakeholder engagement
strengthens and establishes the culture of sustainability to transition to the circular economy
from a case study with a qualitative approach, while this study analyses from a quanti-
tative approach through structural equations modelling, economic and environmental
performance from internal and external stakeholders and CE principles. In this sense, the
aim of the study was to analyse the effects of internal and external stakeholders by CE
principles on the environmental and economic performance in Mexico. It contributes to
the literature by proposing the CE principles as a mediating variable that strengthens the
positive impulse of stakeholder pressures on environmental and financial performance.
In addition, with this study, practitioners can promote the adoption of the CE principles
because through those, internal and external stakeholders’ pressures have a greater effect
on environmental and financial performance.

Hence, to understand the barriers to CE implementation in agri-business and the
drivers of external and internal stakeholder behaviour for the adoption of CE principles, a
systems approach is required. This study creates a bridge between internal and external
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stakeholder behaviour for the adoption of CE principles and establishes motivators for the
adoption and triangulation of CE, environmental and economic performance.

The study contributes that CE principles act as a mediator between the internal and
external stakeholders for the environment and economic performance. This study also
contributes to providing a framework to investigate the relationship between CE, envi-
ronmental performance and economic performance that specifically highlights the role
of stakeholder pressures on the motivators and barriers to the adoption of CE. The study
focused on Mexico’s agri-food industry, one of the largest agri-industry economies in the
world with a strong desire to implement CE. The research consists of two main questions:
(1). What are the primary barriers to and causes (external or internal stakeholder pres-
sures) of CE’s transition across Mexico? (2). How does the interplay between stakeholder
pressures (internal and external) in adopting CE principles and its effects on economic
and environmental performance? The following section includes a literature review and
development of hypotheses; the Section 3 elucidates the methodology; Section 4 presents
the findings; Section 5 includes a discussion, and the final section includes a conclusion
that identifies limitations and suggestions for a research agenda for the future.

2. Literature Review and Hypothesis Development
2.1. Stakeholder Pressures

Donaldson and Preston [25] significantly recognised stakeholder theory and present
different concepts of stakeholder theory, i.e., normative, descriptive, and instrumental stake-
holder theory, and found that all three elements are decisive and mutually supportive, while
the normative aspect is the most important aspect of stakeholder theory. The fundamental
principles of stakeholder theory consider their work as well as the key concepts that were
first described by Freeman [26] and then reviewed by his other authors, covering all the
fundamental concepts of stakeholder theory. The basic concept of stakeholder theory deals
with the value creation of all stakeholders. Stakeholders have been defined in both broad
and limited terms. Board terms pertain to all the people or groups who can influence or be
influenced to attain and develop an organisation’s goals. Meanwhile, external stakeholders
pertain to all those people or groups who influence the organisation activities but do not
take part in managerial decisions, i.e., customers, employees, financiers, suppliers, and
communities. Companies’ stakeholders have strong connections with other companies and
business stakeholders. Friedman and Miles [27] contend that executives operating firms
operate and create a link between the stakeholders’ demands and management operations
to avoid stakeholder trade-offs.

For this, stakeholder theory suggests that rather than focusing on trade-offs, one of
the major duties of managers is to create mutual benefits for various stakeholders [27,28].
It is important to maintain fundamental elements of stakeholder theory while examining
the relationship between sustainability management and stakeholder theory. Baah et al.
argue that although governments across the world are designing and implementing regu-
lations for mechanisms to support CE and eco-effectiveness, the stakeholders operating
at the corporate level are essential to maintain the company’s sustainability. According
to Genovese et al., stakeholders also influence and support a concept change toward a
closed-loop framework that involves recycling resources and maintaining a responsible
production and consumption cycle.

Based on this, it can be understood that the CE'’s principles indicate the best way to
design such closed-loop systems, and stakeholder pressure to adopt the CE’s principles
are increasing. Stakeholder pressures have also influenced the decision-making process
and outcomes (Freeman, 1999). So, the internal and external stakeholders of companies
maximise their benefits by reducing material consumption, and reduce costs and environ-
mental externalities (Sarkis et al., 2011). Academia and industry researchers claim that
stakeholder pressures not only impact economic, social, and environmental aspects but
also play a role as motivators for the adoption of CE practices (Miles, 2017; Barnabe and
Nazir, 2022). According to Baah et al. [29], a company’s internal stakeholders include its
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employees and suppliers that can influence management decisions. External stakehold-
ers can coerce corporations into implementing new initiatives through pressure [29,30],
i.e., government, customers, regulators, and trade associations [29-31]. According to
Gonzélez-Rodriguez et al. [32], external stakeholders are typically unrecognised individu-
als, organisations, groups, and businesses that have an interest in some concerns around an
organisation’s strategies. Baah et al. [29,30] stress that the existence of a firm is significantly
influenced by organisation stakeholders and external stakeholders; so, for businesses to
operate competitively and more effectively, companies must actively seek out and address
their strategies that fulfil the demands of the stakeholder and reduce pressures. How-
ever, Gonzalez-Rodriguez et al. [32] argue that both external and internal stakeholders are
actively involved with local customers and enhance company sustainability and create
a relationship between organisation and customer. In this sense, modern companies de-
velop and have a direct relationship with market sustainability and personnel with whom
they conduct business. So, a study is required to investigate how internal and external
stakeholders have an impact on the adoption of CE principles and what barriers are faced.

2.2. Circular Economy Principles

The CE framework has been developed with various characteristics, i.e., political,
economic, social, and environmental frameworks. The CE framework has been attracting
attention in terms of addressing the environmental agenda, closely associated with raw ma-
terials and basic resources, and enhancing sustainable economic development [33]. China
formed an eco-industrial park programme from 1991 to 2011 in China [34], that mainly
focused on waste reduction, recycling, and the enhancement of closed-loop operations
both inside and outside the organisation. Stahel and Ready- Mulvey [35] highlighted
some important CE concepts that emphasise modern economic issues and conceptualise
modern techniques for waste reduction as well as job creation, reuse, recycling proce-
dures and resource reduction. Stahel [36] created a CE framework based on four basic
activities, including reusing, remanufacturing, repairing, and recycling, by referring to
prior research. Later, this initial idea was developed by other authors, who constructed
more modern frameworks. For instance, Govindan and Hasanagic [37], and Barnabe and
Nazir [38] proposed a 6R representation of the CE, incorporating recovery and redesign
aspects in addition to the previous ones. Furthermore, the European Commission’s CE
action plan has the potential to boost the EU manufacturing sector’s gross domestic product
by 600 billion euros annually [11,39-42]. The global economy would gain USD 1 trillion
annually [11]. CE is also being considered as a practice for achieving regional, national, and
global sustainability [43,44]. Mexico was the tenth highest producer of solid waste in the
world in 2012, producing 103,000 tonnes of rubbish every day, or 905 g per Mexican [45].
The municipal solid waste generated increased by 33% between 2001 and 2013 according
to data published by INEGI, the National Institute of Statistics and Geography [46]. This
indicates 2.7% yearly growth during that time. The Mexican government designed financial
assistance programmes in 2009 intending to modernise the nation’s waste disposal system
and grants were given out for municipal waste collection, state municipal, inter-municipal
waste management plans, landfill rehabilitation, open-air dump closure and conducting
technical studies on landfills.

The management of waste is still a low priority for many government organisations,
particularly local governments. Also, many enterprises, particularly smaller ones, are
seldomly motivated to reduce, reuse, or recycle [47]. The National Institute of Statis-
tics and Geography (INEGI) reports that the activities of existing recycling generated
USD 630,119 per day, which is only 47% of its full potential, while SEDESOL, the Mexi-
can Ministry of Social Development, claims that the waste recycling in Mexico exceeds
$1.34 million per day [48]. Despite the potential for recycling, the practice of waste reduc-
tion, reuse, and recycling is still in its early stages in Mexico. Mexico is far away from
adopting CE practice and transformation takes time and great effort is required in many
sectors of Mexican society to transform into a CE [49]. Subsequently, the transition process
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not only requires the CE-R principles but also requires institutional systems that support
these activities, including law, education, environmental consciousness, knowledge transfer,
environmental awareness, and internal and external stakeholder participation. For this,
the study examines the internal and external stakeholder pressures on the adoption of the
CE principle.

2.3. How Stakeholder Pressures Encircle CE Principle, Economic and Environmental Performance

The main stakeholders engaged in agri-food are farmers, agri-businesses suppliers,
food producers, trade unions, retailers, and consumers. Generally, academic and industry
researchers explore these internal and external stakeholders collectively whilst not seek-
ing to investigate the adoption and implementation of CE practices in the organisation.
Specifically, the agri-food business has a key position toward sustainable development.
In addition, there are several key objectives for the agri-food business to achieve compre-
hensively: redefining traditional and unsustainable farming frameworks and strategies;
advancing the transition in the direction of environmentally and ecologically friendly
farming models; minimising degradation via maintaining rural land and water waste; in
addition, increase the economy development of communities [50].

Prior studies have suggested several stakeholders, which include personnel, and
regional and national pressure on CE adoption initiatives [51]. For instance, a lack of dis-
cussion amongst departments and questionable departmental responsibilities towards an
employer’s CE practices are barriers to implementation in the organisation [23]. Moreover,
the insufficient availability of employees and the absence of education create unfavourable
conditions for a business enterprise to optimise its value creation by implementing CE prac-
tices [52]. Internal stakeholders more remarkably apply pressure for CE implementation
and adoption of CE practices [23], while external stakeholders may present some barriers
to the implementation of CE practices [53]. Prior research has identified several barriers to
implementing CE practice, inclusive of customers’ wrong perceptions [54], a relative lack
of helpful guidelines for the adoption of CE activities [55], a trust deficit among supply
chain stakeholders [56], and corporations’ restrictive cultures [57]. However, one of the
research gaps at this point is establishing a link between CE enforcing these practices in
the agri-food business that can cause sustainability and minimising the usage of material
consumption and production [58], and exploring the barriers which the agri-food business
faces. Scholars have categorised those external barriers in several ways. For instance,
Guldmann and Huulgaard [59] regarded market and institution-stage barriers and external
suppliers’ barriers to the implementation of CE. Cantu et al. [60] considered customer
behaviour, regulatory barriers, infrastructure, and supply chain barriers as external barriers
related to external stakeholders.

The Mexican economy has been relatively balanced over the years, with an average
increase of 2.6% during the last ten years [47]. Mexico’s geographic location also encourages
its economic growth because it puts it relatively in the middle of most global economic
hubs. Mexico must diversify its economic ties with other countries of the world. Mexico’s
economy is still primarily focused on manufacturing, with support from other sectors such
as tourism, mining, agriculture, real estate, and construction industries. There are very well-
known Mexican maquiladoras or assembly industries where industrial and manufacturing
production is conducted. However, maquiladoras are mainly located in the northern region
of the country, very near the American border, though these are also present throughout
the nation, albeit in lower numbers. The agricultural sector is quite significant.

2.4. CE Principles Encircle Economic and Environmental Performance

Geng et al. [61] state that the agri-food industry has a large amount of waste generation
industry and requires a comprehensive strategy for recycled and reused waste [62]. The
products and materials from the agri-food industry can be recycled and can be reused [63],
but internal and external stakeholder participation is required for waste collection and
adoption of CE principles. This could result in social and economic advantages in developed
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or developing nations and create an opportunity to reduce environmental effects [64—67].
The Ellen MacArthur Foundation report [68] found that certain industries in Mexico,
like food, electronics, and construction, are sensitive to the adoption of the CE but have
economically significant effects. Mexico is the world’s top supplier of food and one of the
major agricultural producers in the world [69].

Furthermore, Mexico has an unreliable legal system, and has not enforced rules and
regulations concerning the implementation of CE-related principles in contrast to China,
Brazil, and EU nations [23,70], which have fully implemented CE-related principles into
their organisation and production units. Furthermore, Mexico, one of the biggest devel-
oping nations in the world, based on a variety of environmental sustainability metrics [3].
According to this evaluation, Mexico must make improvements in areas including air
quality, heavy metal exposure, and water and air conditions.

Therefore, the adoption of EC can result in advantages towards the reduction of
environmental deterioration and, in turn, in obtaining higher income in agribusiness. For
that, the following hypotheses are postulated:

Hypothesis Hla. CE principles positively affect economic performance.
Hypothesis H1b. CE principles positively affect environmental performance.

2.5. Internal Stakeholder Pressure Encircles Economic and Environmental Performance

Shubham et al. [71] claim that without understanding the role of stakeholder pressure
it might be difficult to examine the influence on economic and environmental performance,
and that organisations cannot transition to CE principles properly. Generally, internal
stakeholders, particularly policymakers and trendsetters, have increased their pressure
on organisations to embrace CE practices [72,73]. In this context, previous research has
demonstrated that several stakeholders, including suppliers [72], the government [51,73],
and the customer [74] have highlighted barriers towards implementation of CE princi-
ples. However, these practices have highlighted the relationships between companies
offering CE training and stakeholder pressures. Apart from the impending pressure from
the stakeholders’” end, there is a growing demand for reduced resource consumption,
sharing products and digitising production to enhance operational performance [75], but
also a need for skill development training. Despite the rising demand for manufacturing
companies to implement CE principles [76-78], there are slight barriers to overcome [79].
According to Kirchherr et al. [57], CE is a difficult idea to put into practice, and different
industries have found it particularly difficult to embrace CE at the organisational level.
For this, internal stakeholder pressure can be seen as the barrier or drivers of the environ-
mental and economic performance of companies, and therefore the following hypotheses
are postulated:

Hypothesis H2a. Internal stakeholder pressure affects economic performance.
Hypothesis H2b. Internal stakeholder pressure affects environmental performance.

2.6. External Stakeholder Pressure Encircles Economic and Environmental Performance

Agri-food businesses have a remarkable impact on customer awareness, perceptions,
and food purchasing intentions [80-82]. Agri-food industry stakeholders follow customer
demands while sustaining standards of food safety and food recycling [83]. Yuan et al. [80]
explore the relationships between factors like perceived value, consumer knowledge,
purchase intention and adoption of the food traceability system. Stakeholder pressure on
perceived dependability, informational quality, and product authentication made possible
by circular systems have a favourable impact on consumers’ perceptions of value and their
intent to purchase. The results of the study validated the relevance of elements affecting
the perception of the consumers in the early stage of the circular economy owing to their
looming effects on consumers’ acceptance [84]. According to Ajzen theory of planned
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behaviour [85], consumers’ perceptions and attitudes about the product have an impact on
their purchasing intent, which, in turn, influences their actual purchasing behaviour. Wee
et al. [86] claim that external stakeholder pursuit of the environment, society and welfare
affect their decision-making process, buying behaviour, and pressure on the organisation
to adopt green product strategies. External stakeholder (customer) satisfaction reflects
the level of acceptability and positively affects buy behaviour [87]. Lately, Siegrist and
Hartmann [84] identified the variables that affect consumers’ adoption of circularity and
agri-food technologies. In this sense, consumers demand better environmental results
from companies and have greater consumption from companies that respond to their
demands. Therefore, consumers seen as external stakeholders could influence as barriers to
the economic and environmental performance of agribusinesses or in the opposite direction
as motivators of these. Given these arguments, the following hypotheses are postulated:

Hypothesis H3a. External stakeholder pressure affects economic performance.
Hypothesis H3b. External stakeholder pressure affects environmental performance.

2.7. Internal Stakeholder Pressure Encircles CE Principles and Economic and Environmental Performance

Singh and Singh [88] explored the function of human resources (internal stakehold-
ers) in the context of CE by using a sample of Indian bank employees and analysed the
interrelationships amongst the concepts of psychological empowerment, organisational
justice and organisational citizenship behaviour and their effects on job satisfaction and
human resource performance. Subsequently, it was stated that a successful employee is a
key success factor for the CE business model in an organisation. Additionally, it was con-
firmed that employees tend to become more interested in their organisation and experience
job satisfaction resulting in enhanced productivity at their work when they believe their
working environment to be fair and challenging [88]. Similarly, a study has been conducted
by Pasotti [89] in Italy dealing with waste disposal in southern Italy, which also highlighted
that employee participation in the organisation’s goals can lead to a high contribution from
the personnel towards the goals of environmental protection. The findings support the
formulated hypotheses and demonstrate that individuals working for a company with
the primary goal of environmental protection, have a different attitude or compassionate
attitude towards environmental issues. The importance of a harmonic balance between
the natural environment and employees’ rights is positively correlated with the employ-
ees’ opinion of the organisation’s aims and mission as well as the adoption of CE-related
principles. This results in optimal work for the employees as they would feel responsible
for and interested in preserving the environment. They would also be aware that their
contributions could improve not only the adoption of CE principles but also inspire CE
training [89]. Employees are a key element to modify the behaviour of a company and
therefore its performance, however, when the CE principles intervene, this relationship can
be strengthened, for this reason the following hypotheses are postulated:

Hypothesis H4a. Economic performance is modified by internal stakeholder pressure through
CE principles.

Hypothesis H4b. Environmental performance is modified by internal stakeholder pressure through
CE principles.

2.8. External Stakeholder Pressure Encircles CE Principles and Economic and Environmental Performance

All stakeholders are involved in the responsible production and consumption process
and reduction of food waste and maintenance of the food supply chain [20]. Customers
can also act as salient stakeholders in the food ecosystem and create more environmentally
friendly practices [90]. Also, consumers’ opinions concerning food waste have a direct
impact on the adoption of CE principles [91]. New technologies, services, processes, and
business models have played a transformative role in reconsidering current production
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and consumption frameworks and turning waste into raw materials and products with
added value. So, CE signifies a turning moment for the agri-food industry from this
perspective [92]. Circular business practices are already used in agriculture, i.e., the
generation of biogas and waste to energy. However, still the sector needs more research and
consideration. However, it is necessary to develop circular business models, since the agri-
food sector is somehow forced to innovate towards new configurations, closed-loop cycles
and circular models [93], while Lavelli and Beccalli [94] claim that given the complexity
of the supply chains, efforts must be taken towards designing and implementing CE
principles; however, doing so may also require arrangements to be made with external
stakeholders to improve environmental and economic performance by using CE principles.
Since the clients as external actors of the organisations demand that the companies have
benefits to the environment, these could improve them through the implementation of the
CE principles that consequently could improve not only the environmental performance
but also the economic one, for which postulates the following hypotheses:

Hypothesis H5a. Economic performance is modified by external stakeholder pressure through
CE principles.

Hypothesis H5b. Environmental performance is modified by external stakeholder pressure through
CE principles.

3. Research Methodology

An exploratory and cross-sectional study was carried out. The collection of data was
carried out through a structured questionnaire distributed to 433 agri-business workers.
The hypotheses through Partial Least Squares Structural Equation Modelling (PLS-SEM)
were tested. Before the treatment by PLS-SEM, the specification of the model and an
examination of the data were done. The analysis by means of PLS-SEM allows testing
the mediation effects as indicated by Nitzl, Roldan and Cepeda [95], and Hair et al. [96],
and applied by Leyva-Hernandez [97] to evaluate the mediation effect. This analysis also
allows evaluating the fit of the model through fit indices such as the standardised root mean
square residual (SRMR) [98]. The measurement model for the CE principles, economic and
environmental performances as latent variables of the hypothetical investigation model,
were specified as a common factor (reflective) by the characteristics of the constructs [96].
The treatment of the data by PLS-SEM consisted of an assessment of the measurement and
structural models [96], with a sample of 433 data with help from the software SmartPLS
version 4 [99]. Most of the employees were Mexican and less than 1% were Spanish and
American. Overall, 60.28% of those interviewed were men and 39.26% were women; only
0.46% did not want to mention their gender. A total of 84.76% were farmers, 12.47% were
administrative employees and the rest were packers. Most of them had a few years of
experience, less than or equal to 10 years (80.83%). Table 1 shows the demographic profile
of those interviewed.

3.1. Measurements

In the questionnaire, the variables ‘internal stakeholder pressure’, ‘external stakeholder
pressure’, ‘circular economy principles’, ‘economic performance’ and ‘environmental perfor-
mance’ were measured using a 5-point Likert scale (1-not at all significant, to 5- significant).
One item measured internal stakeholder pressure, one item measured external stakeholder
pressure, five items measured circular economy principles, seven items measured economic
performance, and four items measured environmental performance as shown in Table 2.
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Table 1. Demographic data.

Demographic Variables Frequency Percentage
Female 170 39.26
Gender
Male 261 60.28
Mexican 431 99.54
Nationality Spanish 1 0.23
American 1 0.23
Farmer 367 84.76
Position Packer 12 2.77
Administrator 54 12.47
Less than or equal to 10 years 350 80.83
11 to 20 years 55 12.7
Years of experience
21 to 30 years 21 4.85
31 or more years 7 1.62
Table 2. Variables and their indicators.
Construct Item Author
Internal . . . . .
takeholder DSI16 Has your company, crop and/or activity offered circular economy basic Sarkis et al. [100], Chiappetta
IS] ressure principles-related training? Jabbour et al. [23]
External . . . . .
stakeholder DSI18 Has your company, crop and/or activity engaged with customers on advancing Sarkis et al. [100], Chiappetta
pressure circular economy topics? Jabbour et al. [23]
PRAC32 Has your company, crop and/or activity improved the sustainability culture?
PRAC34 Has your company, crop and/or activity followed the product innovation strategy?
Circular PRAC36 Has your company, crop and/or activity followed the product life cycle assessment
economy strategy? Nufiez-Cacho et al. [101]
rinciples PRAC37 Has your company, crop and/or activity followed the corporate social responsibility '
P P strategy?
PRACA40 Has your company, crop and/or activity improved information capital and
knowledge capital in the sense of circular supply chain management?
REF2 Has your company, crop and/or activity reduced energy consumption in production
and used renewable energy sources (either non-biomass or biomass-based)?
REF3 Has your company, crop and/or activity reduced air emissions and invested in
green energy?
REF4 Has the company, crop and/or activity implemented a reduce, reuse, and recycle
Economic water consumption strategy?
erformance REF5 Has your company, crop and/or activity engaged with external investors/financiers ~ Chiappetta Jabbour et al. [23]
P on the deployment of the circular economy principles?
REF6 Has your company, crop and/or activity engaged with sustainable materials
(renewable, reuse, redesign, remanufacturing) for the biological cycle?
Has the company’s total material outflow (renewable and non-renewable) been
REF7 suitable for the technical cycle of materials processing waste or by-products that go
to landfills or incineration?
REF9 Has your company, crop and/or activity decreased the cost of waste treatment?
PADI21  Has your company, crop and/or activity reduced solid waste?
PADI22 Has your company, crop and/or activity reduced the consumption of
hazardous/harmful/toxic material?
Environmental Has your company’s total outflow of material (renewable) suitable for the biological
cycle that is ‘consumed’, or otherwise degraded during use, is waste or by-products iappetta Jabbour et al.
erformance PADI23  cycle that is * d’ herwise degraded during i by-prod Chiappetta Jabb 1. [23]
P that go to landfills or incineration (and therefore not recirculated)?
Has your company, crop and/or activity followed the product design-related
PADI4 Programme (e.g., design maximising product lifespan, materials selection process to

maximise lifespan, product(s) proven to last longer than industry benchmark) and
reduce toxic gas emissions?
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Stakeholder pressure was defined by Sarkis et al. [100] as internal and external parties
of the firm that cause positive externalities. In a single item, the external and the internal
stakeholder pressure were operationalised; the first one related to the customers, and the
second one related to the company. The scale was adapted from Chiappetta Jabbour et al. [23].

The circular economy principles were conceptualised as principles that require a
feedback process to achieve economic and environmental development, which include the
improvement of the life cycle capacity of processes and products, a culture of recycling or
other sustainable practices, and the orientation of the organisation towards the protection
of the environment [102]. Therefore, the scale was adapted from Nufiez-Cacho et al. [101]
towards sustainability, innovation, the life cycle, and corporate social responsibility.

From Chiappetta Jabbour et al. [23], economic performance was conceptualised as
the decrease in the expenses in resources and energy of the company; and environmental
performance was conceptualised as the reduction and efficient use of resources and energy.
The scale of these variables was adapted from the same authors.

3.2. Sample

The data was collected in the Mexicali Valley, Baja California, one of the most impor-
tant agricultural production regions in Mexico. Through the application of a structured
questionnaire to the agribusiness stakeholders with the support of Google Forms when
the internet signal conditions allowed it or in a printed version for later capture. The
application was always carried out with the informed consent of each of the interviewees in
the field during working hours with the authorization of the agribusiness and supervisor;
or in the houses of those stakeholders; or at the unique public university in the area since
most students are stakeholders linked to agribusiness or their families.

The minimum sample size required for the analysis was obtained by power anal-
ysis and can be conducted using Cohen’s power tables [98]. For this, it is necessary to
determine the statistical power, the significance level, the number of predictors and the
effect size [103]. For that, the statistical power and the significance level were set at 0.8
and 0.05, respectively [104]. The number of predictors was three. Similar investigations
where the CE principles and performance are studied have large effects (0.694-0.899) [23].
It is recommended to consider a medium effect size for an optimistic approximation of
the required sample size [98]. Thus, with large effect size, the minimum required was 36
and with medium effect size, it was 77 [103]. The study sample (433) was bigger than the
minimum required sample size for data analysis.

4. Results

The analysis by PLS-SEM assessed the measurement and structural models, through
this, it is possible to evaluate the reliability and convergent and discriminant validity of the
measurement model [96], which, with it, allows the results to be more precise. In addition,
it is possible to determine the fit of the model, through the SRMR [98], with which it is
possible to make inferences from the results of the investigation.

4.1. Measurement Model Assessment

The hypothetical model had three latent variables with a reflective measurement
model and two single-item constructs. The measurement model was evaluated with the
determination of the reliability of the construct, convergent validity, and discriminant
validity [105]. The indicators were maintained with loads superior to 0.7 which explains
at least 50% of the construct [106]. The reliability of the construct was evaluated through
Cronbach’s alpha, Dijkstra-Henseler’s rho (pa) and composite reliability (pc) [107]. The
reliability values of the constructs were bigger than 0.7, as shown in Table 3. In the
evaluation of convergent validity, values greater than 0.5 of the average variance extracted
(AVE) were considered for each construct [98]. The heterotrait-monotrait ratio (HTMT)
values obtained among the latent variables with the reflective measurement model and the
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single-item constructs were lower than 0.85, which represented discriminant validity [107],
shown in Table 4.

Table 3. Construct reliability and convergent validity.

Construct Item Load Cronbach’s Alpha Coefficient pa pc AVE
PRAC32 0.891
PRAC34 0.825
Circular economy principles PRAC36 0.824 0.924 0.925 0.943 0.768
PRAC37 0.839
PRAC40 0.832
REF2 0.792
REF3 0.741
REF4 0.802
Economic performance REF5 0.828 0.933 0.935 0.946 0.714
REF6 0.888
REF7 0.859
REF9 0.794
PADI21 0.898
. PADI22 0.836
Environmental performance PADIZS 0.842 0.924 0.925 0.946 0.814
PADI24 0.891

pa-Dijkstra-Henseler’s value, pc- Composity reliability, AVE- average variance extracted.

Table 4. Discriminant validity.

Construct 1 2 3 4

1. Internal stakeholder pressure

2. External stakeholder pressure 0.769

3. Circular economy principles 0.737 0.752

4. Economic performance 0.729 0.724 0.795

5. Environmental performance 0.676 0.746 0.844 0.835

Values corresponding to heterotrait-monotrait ratio.

4.2. Structural Model Assessment

The collinearity, path coefficients, determination coefficients R?, and effect size >
were determined for the structural model assessment [98]. For the calculation of the
value inflation factor (VIF), R?, and f? values, the PLS algorithm was used. The sig-
nificance of path coefficients was calculated through Bootstrapping PLS two tails with
5000 subsamples [106,107], as shown in Table 4 and Figure 1. In Table 5, the VIF values
below 5 represented no multicollinearity between the constructs [108].

The R? values for economic performance (R? = 0.627) and the R? value for environ-
mental performance (R? = 0.658) were moderate [108]. The effect size of circular economy
principles on environmental performance was large, greater than 0.35; the effect size of
circular economy principles on economic performance was medium, greater than 0.15; the
other effects were weak, greater than 0.02, except for internal stakeholder on environmental
performance, which had no effect [109].
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| PRAC32 I | PRAC34 I ‘ PRAC36 ‘ ‘ PRAC37 ‘ | PRAC40 I

Circular economy principles

0.374 (0.000)

0.258 (0.000)

0.435 (0.000)

REFT
0.537 (0.000) REFS

Internal stakeholder pressure

0.206 (0.000)

0.040 (0.492)

0.299 (0.000)

External stakeholder pressure

PADI22
Environmental performance
PADI24

Figure 1. Structural model results. R? values on the circles, path coefficients on the arrows.

Table 5. Structural model assessment.

Structural Path B t P Effect Size (f2) Variance Inflation Factor (VIF) Conclusion

H1la: Circular economy principles —

. 0.409 6.701 0.000 0.190 2.379 Supported
Economic performance
HIb: Circular economy principles — 0537 8100 0000 0.357 2.379 Supported
Environmental performance
H2a: Intgrnal stakeholder pressure — 0258 5123 0000 0.064 2783 Supported
Economic performance
H2b.: Internal stakeholder pressure — 0040 0688 0492  0.002 2783 Not supported
Environmental performance
H3a: External stakeholder pressure = 506 4085 0000  0.040 2.899 Supported
Economic performance
H3b: External stakeholder pressure = 599 4847 0000 0091 2.899 Supported

Environmental performance

B—path coefficient, t—t value, p—p-value.

Hypotheses 1a and 1b were supported: CE principles significantly influenced eco-
nomic and environmental performance (3 = 0.409, p = 0.000; 3 = 0.537, p = 0.000). Hypoth-
esis 2a was supported: internal stakeholder pressure significantly influenced economic
performance (3 = 0.258, p = 0.000). However, hypothesis 2b was not supported: inter-
nal stakeholder pressure had not significantly influenced environmental performance
(B =0.040, p = 0.492). Hypotheses 3a and 3b were supported: external stakeholder pressure
significantly influenced economic and environmental performance (3 = 0.206, p = 0.000;
B =0.299, p = 0.000).

The mediating effect of the CE principles was analysed by the indirect and direct
effect significance [95,96]. Hypotheses 4a and 4b were supported. The CE had mediation
among internal stakeholder pressure and economic performance, the type of mediation
was complementary because both effects, direct and indirect, were significant (3 = 0.258,
p = 0.000; 3 =0.153, p = 0.000). CE principles had full mediation among internal stakeholder
pressure and environmental performance that had no significant effect (3 = 0.040, p = 0.492),
and only the indirect effect was significant ($ = 0.201, p = 0.000). Hypotheses 5a and
5b were supported. CE principles were complementary mediators for the relationship
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between external stakeholder pressure and economic performance because the direct and
indirect effects were significant (3 = 0.206, p = 0.000; 3 = 0.178, p = 0.000). CE principles
had complementary mediation for the relationship between external stakeholder pressure
and environmental performance because the direct and indirect effects were significant
(B =0.299, p = 0.000; B = 0.233, p = 0.000) (see Table 6).

Table 6. Mediating effect.

Structural Path B t P Conclusion

H4a: Internal stakeholder pressure —
Circular economy principles — 0.153 4.815 0.000 Supported
Economic performance

H4b: Internal stakeholder pressure —
Circular economy principles — 0.201 5.295 0.000 Supported
Environmental performance

Hb5a: External stakeholder pressure —
Circular economy principles — 0.178 4.903 0.000 Supported
Economic performance

H5b: External stakeholder pressure —
Circular economy principles — 0.233 5.495 0.000 Supported
Environmental performance

B—path coefficient, t—t value, p—p-value.

The model fit was determined by the standardised root to mean square residual
(SRMR) [98]. The SRMR of the estimated model was 0.060 and the SRMR of the saturated
model was 0.030. The values less than 0.08 represented that the model had a good fit [110].

5. Discussion

The results indicated that stakeholders are the driving force behind the adoption of
CE principles as confirmed by other authors [23,29,30,37,71,111]. The study reveals that
the adoption of CE-related practices can create a more sustainable strategy in the agri-
food sector because through them the performance of agribusinesses is improved. The
study findings also revealed that internal and external stakeholders lead to environmental
and economic performance when companies adopt or implement CE principles in the
agri-food sector.

The internal stakeholders of the organisation by themselves do not achieve an en-
vironmental change in the organisation ( = 0.040, p = 0.492). They do so only through
the adoption of CE principles (f = 0.201, p = 0.000). However, the same does not happen
with the economic aspect of a company, since these do influence the economic perfor-
mance of the company (8 = 0.258, p = 0.000), and it is supported when the adoption of CE
principles intervenes (3 = 0.153, p = 0.000)., Shubham et al. [71] identified that economic
performance is closely engaged with the internal stakeholders” action which is different
from external stakeholders and significantly establishes environmental trends. That is
demonstrated in the performance of agribusinesses, and it is improved when the CE princi-
ples intervene. Additionally, some developing countries” organisations are recognised as
the most influential stakeholders that have pushed the organisation to develop and adopt
CE principles [23].

Meanwhile, this contradictory situation can be helpful to reorganise economic and en-
vironmental performance where companies have no easy access to sustainable technologies
and weak social, economic, and environmental policies. Furthermore, the large investments
associated with CE transits i.e., CE training that makes most companies reluctant to take
initiatives of this kind. Community stakeholders have recently demanded environmental
effectiveness in business operations. CE principles are engaged with waste, toxic and
harmful material recycling and maintaining the standards for companies’ reputation and
taking part in green initiatives.
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As stated above, the study findings show that the adoption of CE principles as re-
quested by stakeholders will greatly improve economic and environmental performance
and contribute to organisational legitimacy. While external stakeholders driving economic
and environmental performance on their own (3 = 0.206, p = 0.000; = 0.299, p = 0.000),
and when CE principles are adopted, their influence on performance increases due to the
total effect increases (3 = 0.178, p = 0.000; = 0.233, p = 0.000). The external stakeholders
have a huge impact on the product design phase, product lifecycle, reduction of raw mate-
rials consumption and reduction of toxic gas emissions that can be made possible by the
adoption of CE-related principles.

Moreover, internal stakeholders are less associated with environmental performance
by adopting CE-related principles due to internal stakeholders being involved at the request
of external stakeholders. Therefore, internal stakeholder engagement was less than that of
external stakeholders.

However, where the principles of the circular economy intervene, the dynamic changes
and, through them, internal stakeholders become involved in environmental performance
through the mediation effects. Additionally, Baah et al. [29,30,111] supported the above
findings by explaining that internal and external stakeholder pressures create stronger
internal and external stakeholder relationships that are embedded with economic and
environmental performance and lead to higher competitiveness and efficiency advantages.
Moreover, the adoption of CE principles allows companies to accomplish sustainable eco-
nomic and environmental benefits [23]. Subsequently, the adoption of CE principles can
enhance the reduction of raw material consumption, reduce dependency on natural re-
sources, and allow the reuse and recycling of used materials. This improves environmental
efficiency and ultimately, guarantees the protection of the environment.

Specifically, the external stakeholders had a stronger effect on sustainability than the
internal stakeholders, who had little effect on sustainability but participated in the green
economy. This result, as explained based on stakeholder theory, basically indicates that
the internal and external stakeholder’s pressures lead to CE adoption and appreciation of
economic and environmental performance. Freeman et al. [28] and Friedman and Miles [27]
state that stakeholder theory not only considered the industry norms and values but also
provides a route to the adoption of new practices to enhance the industry’s reputation as
well as motivate stakeholders in the adoption of new practices.

Companies pursue sustainable environmental policies for external stakeholders [23];
for this, companies follow the ISO 14001 principles and manage the environmental as-
pects. This should be possible through external and internal stakeholder harmony and the
adoption of CE principles that confirm the findings of studies. Internal stakeholders are
involved in the companies’ management decisions and practices and are therefore essential
in meeting the expectations of the company.

6. Conclusions

Resource scarcity has an alarming effect on environmental performance that needs
a rapid company strategy change. With the scarcity of resources and increasing prices
of raw materials, companies are actively engaging with CE practices, which not only
promote economic performance but also environmental efficiency. This study highlights
the stakeholder perspectives and is concerned with internal and external stakeholder
behaviours toward the adoption of CE-related principles and organisational legitimacy in
the context of economic and environmental performance.

The results of the study demonstrated that economic and environmental performance
is affected the most by the external stakeholders through the adoption of circular economy
principles. Although the internal stakeholders do not affect the environmental performance,
with the adoption of circular economy principles mediating the relationship, the internal
stakeholders encourage environmental performance.

Therefore, the findings and discussions indicated that internal and external stakehold-
ers are related to the adoption of CE principles. The adoption of CE principles has gained
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momentum and strong influence on internal and external stakeholders for environmental
legitimacy which leads to high economic performance. Furthermore, the results showed
that external stakeholders significantly influenced environmental legitimacy and economic
performance in agri-business. In particular, the study highlighted that external stakeholders
are the most powerful force for environmental initiatives in Mexico’s agri-business.

Although internal and external stakeholders are known to be the strongest influencers
of CE principles’ adoption and motivation initiatives in Mexico agri-business, internal stake-
holders followed company CE training policies in terms of environmental and economic
benefits. Furthermore, it was found that adopting circular economy principles has a large
impact on external stakeholders’ adoption of CE and significantly improves environmental
legitimacy. Furthermore, external stakeholders were perceived to have a greater influence
than internal stakeholders on green legitimacy.

A limitation of the study was that it only analysed one type of industry, agri-business,
and another limitation involved a cross-sectional analysis. Therefore, a longitudinal strategy
for data collecting and study design should be used to highlight stakeholder impact and
better understand the reach of the CE principles’ concepts, as it would use cross-cutting data
that could be used to analyse the time effect in the stages of the adoption of CE principles,
before the adoption, during the adoption, and after the adoption. In addition, this proposed
model can be used in different industries like automation, and aviation to check economic
and environmentally sustainable performance. Furthermore, an exploratory case study
should be conducted to explore the behaviour of internal and external stakeholders in the
adoption of CE principles and how stakeholders influence the adoption of CE principles
with longitudinal data to help understand the impact of stakeholders and the long-term
behaviour of green initiatives.

7. Theoretical Implications

Recognising organisations need to be environmentally conscious and respond/act to
stakeholder demands to increase their environmental initiatives, green influence or envi-
ronmental performance and environmental effectiveness is largely a matter of stakeholders
and is based on stakeholder theory.

Thus, using stakeholder theory, the study not only examined the stakeholders’ side
and CE principles adoption but also provided an overview of the impacts on economic and
environmental performance and the mediator role of the CE principles. In particular, the
study analyses internal and external stakeholders, such as owners and the customers of the
company, and their effect on advancing CE initiatives, which have significant influences on
companies’ decisions and strategies.

The study findings stated that the adoption of CE practices in an organisation has
a positive impact on external and internal stakeholders and thus gains organisational
legitimacy. Stakeholder theory proposes a theoretical framework to support the findings,
that differs from others like institutional theory and resource-based theory. This is be-
cause institutional theory has three different isomorphisms, i.e., coercive, normative, and
mimetic, that result in organisational performance rather than motivation to stakeholders
for adoption of CE principles.

8. Practical Implications

Environmental protection is central to recent sustainability debates and more work
is required to protect the environment and economic issues. However, agri-business is
actively involved in training employees for the adoption of CE principles and transiting
the linear economy to a CE. Moreover, agri-business is playing an important role in sus-
tainable economic growth, social sustainability and ensuring environmental protection.
Ideally, stakeholders can support manufacturing firms in this matter by setting up subsidy
policies to govern CE practices that support corporate social responsibility and product life
cycle assessment.
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Such initiatives will increase environmental efficiency along with a green energy
response by ensuring improved production systems, raw material consumption, product
reuse, product modernisation, enhanced product life cycle, product recovery, recycling, and
remanufacturing can increase resource usage capacity and reduce resource dependence. In
addition, CE principles allow for reducing raw material costs, reducing pollution, reducing
waste generation, reducing GHGs emissions and inventory storage which is closely related
to environmental performance. Also, policymakers and trendsetters seeking to promote
CE initiatives should support manufacturing to embrace circularity activity engaged with
sustainable materials (based on renewable, reuse, redesign, remanufacturing principles) for
the biological cycle.

CE principles encourage healthy and environmentally balanced societies that recog-
nise non-toxic products, a safe work environment, high stakeholder satisfaction, higher
firm performance, and training for employees in the adoption of basic CE principles. Ac-
cording to the study findings supporting Mexico’s agri-food industry, when the circular
economy principles are integrated, the stakeholders generate a favourable change toward
environmental and economic performance. Therefore, government strategies could focus
on promoting the adoption of these principles, since they not only have a favourable impact
on the environment but also with the adoption of these principles, economic benefits are
generated for organisations.
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