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Abstract: Research background: environmental management accounting (EMA) plays a prominent
role in helping small and medium enterprises towards the improvement of new goods (i.e., greener
production), more complex technical practices, and improved methods of operation cost control. This
in turn, enhances (e.g., cost declines through ecological efficiencies, the improvement of ecological
markets and first-mover advantage, better community relations, and an improved image) and
increase the likelihood of improving companies' sales levels and improve the sustainable competitive
advantage (SCA). These opportunities are often not identified by organizations or competitors.
Accordingly, firms” which are looking for adopting EMA are required to obtain tangible resource
(i.e., financial resources (FR), intangible resources (namely, natural environmental orientation (NEO))
and capabilities exemplified by environmental innovation capability (EIC). However, limited existing
studies have been conducted on the combined effect of FR, NEO, and EIC on EMA adoption aimed
at fostering SCA within small and medium-sized manufacturing enterprises in Kenya. Purpose of
the article: This study investigates the primary role of tangible resources, intangible resources, and
capabilities, namely FR, NEO, and EIC in implementing EMA for SCA, and examines the mediating
effect of EMA adoption between FR, NEO and EIC and SCA among manufacturing small and
medium-sized enterprises (SMEs) in Kenya. To achieve these objectives, hypotheses were formulated
on the basis natural resource-based view (NRBV) model and using information from previous
research. Methods: A total of 206 usable questionnaires out of 350 were collected using an online
survey, and the data were analyzed using Smart- PLS version 4 software. Findings & value added:
Empirical evidence indicates no significant relationship between FR and EMA adoption.
Nevertheless, a high correlation was found between NEO and EIC and EMA adoption. Furthermore,
the findings of the study demonstrated a statistically significant and positive effect between EMA
adoption and SCA and between NEO and EIC and SCA through EMA adoption. In summary, this
study enhances our understanding of which organizations generate EMA by acquiring adequate
intangible resources and capabilities. Additionally, this study emphasizes the significant use of EMA
in providing Kenyan SMEs with information to facilitate improved competitive advantage.

Keywords: Environmental Management Accounting; Financial Resources; Natural Ecological
Orientation; Environmental Innovation Capabilities. Natural Resource Based View

1. Introduction

Currently, competitiveness of the manufacturing industry increasingly hinges not only on
productivity, innovation, and employment but also on firms’ responsiveness to environmental
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challenges [1,2]. By the early 1990s, developed countries, particularly European countries (EUs), had
legislated numerous environmental and pollution prevention acts that reached approximately 200
legislations to reduce ecological degradation [3]. This in turn, has influenced exporters in developing
countries and limited their market share with their trading partners in EUs [4,5]. For example, Kenya
ranks as the fourth biggest emerging economy in sub-Saharan Africa among 48 countries based on
gross domestic product (GDP), many manufacturing firms experienced export instability to the EU
during 2015-2021. One of the major reasons for this is market access barriers in terms of
environmental standards and labelling requirements [6,7].

Accordingly, environmental commitment and reducing the negative environmental impact has
become a necessity for firms seeking to promote industrialization, sustainable development, and
competitive advantage [8]. In Kenya, the manufacturing sector—particularly Small and medium-
sized enterprises (SMEs), which account for approximately 40% of GDP and 60-70% of industrial
pollution—faces the dual challenge of environmental responsibility and global market
competitiveness [9,10]. Hence, reducing industrial pollution requires firms to obtain a reliable
environmental information system that can overcome export barriers and boost competitiveness.
Within this context, environmental management accounting (EMA) serves as a critical mechanism
for facilitating the development of environmentally sustainable innovations, including greener
production, more complex technical practices, and improved methods of operation cost control
[11,12]. These practices increase the probability of enhancing enterprises' sales levels through cost
reductions via ecological efficiencies, advancements in ecological markets and first-mover
advantages, improved community ties, and a stronger corporate image [13]. These opportunities are
often not identified by organizations or competitors [14].

The adoption of EMA remains a contested area within the academic literature, with ongoing
discussions surrounding its key determinants [15-17]. While, growing body of research has focused
on various forms of intangible assets, including environmental strategy and top management
commitment or perceptions [18]. Intangible resources are widely recognized as critical drivers of
organizational success due to their difficulties in acquiring and replicating [19]. A growing body of
research has focused on various forms of intangible assets, including environmental strategy and top
management commitment or perceptions [19-21]. Several studies utilised environmental strategy
which represents a bundle of the initiative strategic business planning to reduce the impact of
enterprises' operations on the natural environment [22]. However, environmental strategy might not
automatically be interpreted as concrete initiatives [23]. Rather, the pursuit of an organization to
effectively convert disorganized environmental efforts such as product stewardship and pollution
prevention requires the establishment of a positive environmental culture in different words, natural
environmental orientation (NEO) [24]. This includes managerial attitudes, values, routines,
commitments, standards and responses. In a corporation with an ecology-oriented culture, ecological
protection is entrenched in the daily routines of the workers, and each worker actively embraces
environmental responsibility, fostering a culture of engagement in ecological protection that
encourages environmentally beneficial actions [25].

On the other hand, businesses especially SMEs cannot turn a blind eye on tangible resources and
depend only on their intangible resources to accomplish SCA via EMA. Financial resources (FR) and
other tangible resources are integral manifestations of the environment in which an organization's
activities take place [26], hence it's important for them to be integrated. EMA captures a wider view
of the firm’s cost structure, and it requires considerable expenditure (particularly at the preliminary
stage of a new practice) because it often involves the modification and improvement of new products,
more advanced methodological procedures and well-organized cost management [27]. Nevertheless,
SMEs sometimes encounter a significant lack of financial resources, which hinders their ability to
make financial commitments towards environmental initiatives [28]. Simultaneously, [29]
highlighted that, the notion that the intrinsic worth of both intangible and tangible resources is
contingent on the successful integration of effective capabilities. This is because of the inherent static
characteristics of these resources. Capabilities can transform these static resources into a dynamic
nature and turn them into a new configuration of resources that can sustain a competitive advantage
[19]. While innovation capability in SMEs has been associated with enhanced environmental

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202505.1459.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 May 2025 d0i:10.20944/preprints202505.1459.v1

3 of 25

management practices that go beyond compliance [30]. On the other hand, there is a notable gap in
the literature concerning environmental innovation capability (EIC), a dimension with a more explicit
ecological orientation [31].

Although EMA have predominantly been limited to Western industrialized nations, with a
select of a few Asian countries, such as China, Indonesia, and Siri Lanka. To date, Kenya has not been
extensively included in the core discourse. There is increasing acknowledgment that Kenya is
endeavoring to reform its economic and industrial framework from one that is characterized by
scarce competences and high levels of contamination to a paradigm that prioritizes low
environmental impact and high efficiency [10,16]. Furthermore, there is no consensus on antecedent
factors such as intangible resources and/or capabilities that may influence EMA adoption. Up to now,
several factors that could potentially impact EMA adoption, such as FR, NEO, and EIC, have not been
extensively explored [21,32]. Moreover, scholars have emphasized the pressing necessity to prioritize
the incorporation of sustainable development and EMA within the operational frameworks of SMEs.
The aforementioned issue is common in recent empirical research, which has frequently concentrated
on EMA application among larger organizations. This emphasis has resulted in a limited
understanding of the role of EMA in SMEs, widening the disparity between theoretical knowledge
and practical applications [33]. Lastly, empirical existent literature has more emphasized on the
impact of EMA adoption on organizational performance—particularly economic and environmental
aspects. Conversely, there is a scarcity of studies exploring the influence of EMA adoption in firms
SCA [32-34]. Consequently, this study aims to rectify these gaps by examining the impact of EMA
adoption on SCA.

There are various significant contributions that recent studies have made to the body of
literature. First, there is a paucity of prior studies addressing EMA adoption within SMEs in
developing countries [35]. Thus, a recent study extends the existing literature through EMA
applications across Kenyan SMEs. Then, in light of Kenyan government orientations to improve the
natural environment [36], and with the aspirations of Kenyan SMEs to access to developed markets
such as the EU market, this empirical study responds to a call for a need to provide better insight into
understanding the ecological responsiveness related to EMA adoption across Kenyan SMEs. Second,
a relatively scarce area of knowledge discusses the association between tangible, intangible, and
capability, which includes FR, NEO, and EIC, since little emphasis has been dedicated to evaluating
the impact of these components in the EMA context [17]. Thus, this current study contributes to the
literature by providing evidence on EMA adoption and its association with resources and capabilities
in emerging countries especially Kenya. Third, a current study adds to the EMA literature by
providing a theoretical framework that helps to understand EMA adoption across Kenyan SMEs and
how EMA adoption will drive SCA. Furthermore, the study's findings suggested that manufacturing
SMEs which looking to increase their competitive advantage should prioritize the deployment of
novel systems such as EMA. Eventually, the results provide important insight into the important role
of NEO and EIC for EMA adoption, hence strengthening a firm's competitive advantage.

In summary, to the best of our knowledge, there is a lack of empirical survey-based studies in
the literature that examines the impact of integrated FR, NEO, and EIC on EMA adoption to promote
SCA. In this context, this study is confined to EMA adoption among Kenyan manufacturing SMEs. It
is driven by the notable absence of recent empirical research on the influence of resources and
capabilities on EMA adoption and the potential of EMA practices to achieve SCA among Kenyan
SMEs. The primary objectives of this study are as follows:

e  To examine the direct effect of FR, NEO and EIC on EMA adoption
e  To examine the indirect effect of FR, NEO and EIC on SCA through EMA adoption.
e To examine the direct effect of EMA adoption on SCA.

The structure of this empirical article proceeds as follows. The next section reviews existing
literature on EMA adoption within Kenya's manufacturing SME sector. Hypotheses regarding the
link between FR, NEO, EIC, and EMA and the association between EMA and SCA are then presented.
The subsequent section covers the research design, followed by a detailed description of the data
analysis findings. Finally, the study's discussing findings and conclusions are presented
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2. Literature Review
EMA Adoption Across Kenyan Manufacturing SMEs

Kenya has suffered from extreme ecological degradation, with the country being home to 2nd
most polluted city (i.e., Nairobi) among the Sub-Saharan African countries and rated 148 out of 180
globally in terms of the environmental performance index, with a current score of 30.80 in 2022 [37].
EMA adoption could be part of a solution, as it has been applied and explored in several industries
to help managers recognize direct information needs to reduce environmental impact, increase
material and energy efficiency, and create cleaner productions and industries. Academic researchers
have repeatedly urged for the compelling need to emphasize the implementation of sustainability
and environmental accounting within the operational frameworks of SMEs [15]. Although it is widely
acknowledged that large corporations exert a significant influence on the natural environment, it is
important to recognize that the contribution of SMEs should not be underestimated [38]. SMEs play
a crucial role in most production systems and serve as a significant component of a robust and
dynamic market economy. In Kenya, SMEs constitute a significant portion of the country's economy,
making a substantial contribution of approximately 40% to its Gross Domestic Product (GDP) of
Kenya. The total number of workers was approximately four million. Nevertheless, the economic
importance of these entities implies that their ecological impacts should be given greater
consideration [28]. According to the literature, SMEs cumulatively generate roughly 60-70 per cent
of all industrial pollution. Furthermore, they generate a substantial quantity of waste contrasted to
other sectors, which can range between 20 and 30% of the overall operating costs depending on the
type of industry [39].

For this reason, SMEs have faced substantial pressure from other companies in developed
countries in their supply chains to be involved in corporate environmental strategies. Conversely,
failure to address these constraints could potentially lead to the exclusion of SMEs from the supply
chains of larger corporations [28]. This could explain the instability of Kenya's exports to European
countries, although it showed a growth of 10%, reaching $916 million in 2019. Kenyan exporters to
the EU face various constraints and barriers, such as market access barriers in terms of environmental
standards and labelling. SMEs are compelled to be environmentally responsible for surviving and
maintaining a foothold among other corporations. From this standpoint, a few studies suggest that
SMEs could have more advantages in embracing EMA than large corporations. Generally, SMEs are
less formally standardized and structured, often controlled by their owners or managers, which can
result in personal choices and attitudes that are heavily influenced by values. It is assumed that SMEs
possess a higher degree of flexibility than large organizations. This enables SMEs to respond
effectively to business environment changes and adequately address the acts undertaken by
competitors. Moreover, SMEs tend to prioritize the cultivation of personal relationships and place
importance on key stakeholders, which allows them to gain access to external financing and
commercial prospects [40,41].

3. Hypotheses Development
3.1. Natural Resource-Based View

NRBV was developed from the foundational theories of the RBV [42]. It is a substantial
contribution to environmental and sustainability discourse as it integrates resource management and
ecological development concepts into a unified framework. NRBV illustrates how these principles
can be applied in businesses to accomplish SCA and support development goals [43]. NRBV is
composed of three essential strategic capabilities: pollution prevention, product stewardship, and
sustainable development. The preliminary phase which represents pollution prevention aiming to
reduce the generation of pollutants and waste through internal operations. It eliminates actions such
as waste treatment, reuse or output recycling and trash disposal, as these produce waste before
treating or controlling it. Instead, it focuses on efforts like diminishing raw material use, substituting
resources, adjusting processes, and reducing compliance and liability costs [44]. However, product
stewardship widens ecological consciousness to external activities, seeking conservation, elimination
of hazardous substances, and recyclability through value chain or life cycle analysis (LCA)
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approaches. Sustainable development encourages worldwide consideration of economic,
environmental, and social actions! [45] . The pressures driving towards sustainable development
have been captured and addressed by several industries in different countries. This, in turn, enhances
the quality of people’s lives while living within the stamina of the supporting ecosystems [46].

These strategies facilitate inclusive recognition of the environmental difficulties encountered by
a corporation, particularly those pertaining to the preservation and safeguarding of the environment
[47]. They aim to improve resource utilization efficiency by minimizing the need for inputs,
safeguarding the environment, eradicating detrimental pollutants inside both the workplace and
surrounding communities, and mitigating the emission of greenhouse gases [48]. EMA is a valuable
system that can effectively measure and identify the costs related to pollution prevention, waste
disposal, emissions treatment, and remediation based on expenditures related to environmental
issues. Furthermore, it can delineate the cost structure of organizations and allocate those costs in
certain cost centers into separate columns [49]. Thereby, by implementing EMA, firms will lead to
cost reductions through ecological efficiency and the development of ecological markets, thereby
increasing their ability to enter these markets, improve community relations, enhance their corporate
image, and increase the probability of improving companies' sales levels and competitive advantage.

In the light of this reasoning, EMA as ecological innovation system is more complex and
sophisticated than conventional management accounting tools [50]. EMA characterized by greater
levels of novelty, uncertainty and variety [2]. It induces the corporations to develop novel products
(i.e, cleaner production) and to improve existing system in order to decrease their usage of inputs
and the ecological damage occasioned by their activities [11]. Thus, from the NRBV's perspective, the
successful adoption of EMA inside companies for the purpose of competitive advantage is subjected
to complementary organizational resources i.e., tangible resources and intangible resources that are
accompanied by capability [44,51]. The key characteristics of these resources and capabilities are
valuable, rare, inimitable, and non-substitutable [52], and other organizations and/or competitors
frequently fail to recognize [14]. On the other hand, previous studies that utilised NRBV theory to
identify EMA and control systems focused only on intangible resources or capabilities. Whereas,
tangible resources such as financial resources investment physical resources such as plant,
equipment, and stocks of raw materials is almost neglected [17], [53], [54]. [45] highlighted that, the
NRBV framework can be applied to the concept of corporate sustainable development. This is
because; (a) it is associated with organisational performance, (b) requires investments in financial and
human resources, and (c) creates new opportunities through changes in technology, legislation, and
market forces. In summary, as consumer preference for environmental initiatives grows, businesses
need to acquire both tangible and intangible resources (e.g., FR and NEO) and capabilities (e.g., EIC)
[24], [51], and EMA adoption [42], [55]. Accordingly, as illustrated in Fig 1, this study proposes that,
Kenyan SMEs that possess appropriate and relevant tangible and intangible resources, supported by
strong capabilities, are more likely to adopt EMA, thereby enhancing their SCA.

1 The Brundtland Report from the World Commission on Economic Development (WCED) defines sustainable
development as fulfilling current needs without hindering future generations from fulfilling their own needs
[45].

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202505.1459.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 May 2025 d0i:10.20944/preprints202505.1459.v1

6 of 25
= I
NEO EMA SCA
EIC
Note:

FR: Financial Resources; NEQO: Natural Ecological Orientation; EIC: Environmental Innovation
Qpabilitv; EMA: Environmental Management Accounting; SCA: Sustainability Competitive Advanta,cy

Figure 1. Research model and associations between constructs: designed by the author.

3.2. Financial Resources, EMA and SCA

Firms’ adoption of eco-friendly production strategies and green management practices is
significantly influenced by the availability of FR [56]. Enterprises with an abundance of FR are less
likely to practice green management activities and vice a versa [57]. More specifically, SMEs might
be more enthusiastic to enhance their environmental performance that aims to diminish
environmental pollution and be more environmentally friendly with the availability of sufficient FR
[58], however, lack in financial resources may hinder them from financially investing in
environmental schemes such as EMA [28]. EMA, as one of the environmental management
applications that captures a wider view of the firm’s cost structure, requires considerable expenditure
(particularly at the preliminary stage of a new practice) because it involves modification through the
entire operational process [27], [35]. At the same time, it is argued that SMEs have high uncertainty
related to the feasibility of EMA investment [28]. They believed that changing to EMA represents
only extra costs for a company, with no potential advantage other than to confirm compliance with
laws and regulations and thus avoid possible penalties and fines. Such uncertainty stems from its
relationship with customer demand response, and a substantial period before a satisfactory rate of
return is achieved [46], [59], [60]. Accordingly, an important question has often been raised “Does it
really pay to adopt EMA?”.

An obvious demonstration in the prior studies ascertains that investing in EMA can ultimately
lead to actual cost savings, high revenue generation, and reduced environmental and social risks [17],
[61]. Another pilot study on EMA across 38 Lithuanian SMEs from various industries (e.g., textile,
food, electric equipment, electronics furniture, and timber production) showed that EMA assisted in
reducing operating costs and saving natural resources. The total investments in the EMA covering
the comprehensive companies’ modification process were more than 15 million EUR. The invested
amount has annual payback periods of 2-3 years [62], [63]. On the other hand, a company may be
curtailed towards competitiveness and performance when FR are not effectively invested in green
technology such as EMA [58]. Firms that have effectively used financial resources to acquire a SCA
have been capable to do so through a history of sensible judgements about the purchase and
deployment of resources [64], and hence promotes competitive advantage via sustainable green
activities among SMEs, especially in developing economies. For instance, [58] found that FR
substantially and positively impact the sustainability performance among Pakistani SMEs. Likewise,
[56], revealed that, FR and intellectual capital are highly desirable for competitiveness and high
performance via configuration and efficient execution of ecological supply chain management
techniques. Following this rationale, the subsequent hypotheses are articulated:

Hypothesis 1@): FR has a positive and direct effect on EMA adoption.

Hypothesis 1¢): FR has a positive and indirect effect on firms” SCA through EMA adoption

3.3. Natural Environmental Orientation, EMA and SCA

Within the framework of the NRBV, NEO is conceptualized as a strategic intangible factor that
underpins the development of a pro-ecological corporate culture or strategic orientation. This
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strategic posture embodies a firm’s commitment to balancing environmental sustainability with the
achievement of economic performance [24], [25]. The willingness of an organization to effectively
convert disorganized environmental efforts into a clear natural environmental orientation for both
internal and external stakeholders rely on certain essential conditions that align such efforts with a
strategic vision [65]. The pursuit of environmental opportunities, such as product stewardship and
pollution prevention, requires the establishment of a positive environmental culture. This includes
managerial attitudes, values, routines, commitments, standards, and responses. In a corporation with
an ecology-oriented culture, ecological protection is embedded in staff’s daily routines, and each
employee actively postulates environmental responsibility, which generates a status of entire
participation in ecological protection that promotes ecologically friendly behaviors [25]. [66],
underlines the importance of NEO as a valuable and non-substitutable construct, since it is embedded
in the unique knowledge potential, skills, resources, reliant on groups of people, or restricted to a
certain organization. Accordingly, NEO are more prone to exhibiting diverse reactions to institutional
pressures when it comes to managing the interaction between economic activities and the natural
environment [67].

[22] divided NEO into two pillars, internal environmental orientation which represents a
company's internal values, moral and ethical conduct, and obligation for environmental protection.
The second pillar is an external environmental orientation which reflects a firm’s perception of
external stakeholders and the demand to meet their expectations in terms of sustainable
development, and ecological protection for future generations. Existing studies indicate that NEO in
firms within developing countries is still at an early stage of development, mirroring the broader
environmental awareness trends in these regions [3], [67], [68]. For instance, in Turkey many SMEs
display a higher degree of environmental orientation, primarily because they serve as suppliers to
European Union companies. EU companies in turn pressure them to comply with environmental
norms and regulations [69]. Fostering an environmental orientation culture which stimulates
environmentally friendly products needs a good quality environmental management practice [25].
EMA as an environmental management practice issues broad information (i.e. monetary and
physical) which brings about organizational learning processes, allowing operational efficiency,
cross-functional relationships and even enhancing organizational transparency [53].

Engaging NEO in EMA can contribute to the cultivation of a positive environmental perception
of a company, resulting in increased overall sales and market share, ultimately leading to improved
profitability and SCA. On the other hand, NEO has been invariably neglected by environmental
management accounting literature [17]. For instance, [68] who attempted to address this limitation
by using NEO to examine its influence on green supply chain management (GSCM). They concluded
with great findings that, NEO exerts an important and positive influence on the practice of GSCM.
They recommended future research to take additional avenues through other management system-
based environmental practices to be mediated between NEO and ecological performance.
Accordingly, a heightened level of NEO would expand its capacity to monitor the ongoing changes
in institutional expectations and integrating this understanding through cross-functional
collaboration. For these companies, investing in EMA is seen as a strategic use of resources that can
contribute to SCA [24], [67]. Conversely, the minimal levels of NEO among companies will consider
environmental protection and associated functioning entanglement as a risk or threat. Thus, the
adoption of EMA by these companies is often characterized as a reactive or passive strategy, with the
primary objective of establishing a superficial image of environmental responsibility, a practice that
is frequently referred to as greenwashing [67]. [25], found that environmental orientation positively
affects supplier green management. Similarly, [67] revealed that environmental orientation supports
the potential of environmental management strategies and practices across manufacturing firms in
China. Therefore, the following hypothesis was formulated:

Hypothesis 2@: NEO has a positive and direct effects on EMA adoption

Hypothesis 2): NEO has a positive and indirect effect on firms” SCA through EMA adoption

3.4. Environmental Innovation Capabilities, EMA and SCA
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The Organisation for Economic Cooperation and Development (OECO) in 2009, defines EIC as
“the application of new, or remarkably improved, products (goods or services), processes, marketing
methods, organizational structures and institutional arrangements which, with or without intent,
lead to environmental improvements compared to relevant alternatives [51]. EIC exhibits a reduced
ecological burden compared with its precursors. This reduction manifests either through a lower
environmental impact during manufacturing (process eco-innovations) or across the product’s entire
life cycle (product eco-innovations) [70]. The notion being discussed pertains to the entire life cycle
of a product, and its ultimate objective is to reduce environmental risk, pollution, and other adverse
effects associated with resource use in comparison to alternative approaches [51].

There is a common belief that SMEs have fewer opportunities to obtain EIC than do large
companies [71]. On the other hand, research by [72], based on a survey of approximately 540
manufacturing companies across Europe, Australia, and Southeast Asia, demonstrated that a firm's
size does not significantly affect its ability to execute innovation capabilities [73]. SMEs can gain even
more if they improve, communicate, and embrace an EIC. EIC is a prerequisite and mediator of the
efficient and effective utilization of specialized product and process innovations that lead to SCA [71].
[41] indicated that SMEs with strong EIC can successfully implement sophisticated green
management practices and activities. Accordingly, once a firm is armed with a good level of EIC, it
is expected to align its practices with environmental priorities by adopting EMA [24]. By contrast,
when a firm possesses a low level of EIC, it is more likely to respond to institutional forces reactively
or even passively. The information provided by EMA encourages the improvement of new products,
more advanced technological processes, and improved cost structures [11], which have an influence
on business performance with regard to productivity, lead times, quality, and flexibility, and
constantly achieve SCA [71]. All these factors allow SMEs to be more competitive, access global
markets, and enabling them to remove obsolete products, and achieve customer demand satisfaction.
Otherwise, SMEs without innovation may not be able to survive, adopt EMA, and create SCA [74].
Under these circumstances, it is predicted that:

Hypothesis 3@: EIC has a positive and direct effects on EMA adoption

Hypothesis 3@): EIC has a positive and indirect effect on firms” SCA through EMA adoption

3.56. EMA Adoption and SCA

The SCA is a strategy aimed at enhancing market share and establishing a privileged market
position [52]. Firms must possess a favorable perception of a significant portion of their client inside
their specific target market [75]. SCA is a significant approach adopted by organizations to achieve a
unique market position that is not currently pursued by any current or expected market’s competitors
and is difficult to imitate by other companies. In a market characterized by growing client demand
for cleaner production (CP), corporations are required to develop a strategic approach that
encompasses distinct attributes, such as price, availability, specification, reliability and image. These
attributes should be executed in a manner that sets the corporation apart from its competitors [52].
According to [76], firms can establish a competitive advantage through one of two primary strategies:
differentiation or cost leadership. The differentiation strategy involves enhancing customer
satisfaction by offering unique products with superior quality, flexibility, delivery, and design. In
contrast, the cost leadership strategy, often referred to as low-cost production, allows firms to offer
products at lower prices than their competitors. However, the simultaneous pursuit of cost leadership
and differentiation, often termed green differentiation, is generally considered challenging, as
achieving green differentiation typically incurs significant costs [77].

Green differentiation is grounded in the idea that reducing pollution levels can increase
consumer demand, particularly among environmentally conscious individuals whose purchasing
decisions are influenced by the ecological characteristics of products. As a result, this will improve
the company's reputation, which will afterward boost sales and consequently increase profits. This
in turn can help accomplishing an innovation-based competitive advantage in a variety of ways, such
as product differentiation, the sale of contamination control technologies, the establishment of entry
barriers, the creation of new opportunities such as cleaner production, and enhanced access to
markets [78]. Taking an automobile corporation “Toyota’ as an example, pioneered the development
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of a hybrid engine technology as an environmentally conscious alternative. This innovation has the
potential to reduce environmental pollution emissions by approximately 10% when compared with
typical automobiles, while also utilizing only 50% of the fuel typically required [79].

Whereas, the integration of “cost leadership” with EMA, facilitates organizational compliance
with regulatory standards, proactively mitigates potential legal exposures, and promotes systematic
waste minimization [77], This is achieved through the disclosure of environmental cost information
and identifying opportunities that are not commonly identified by organizations and their
competitors [80]. In contrast, conventional cost accounting tends to obscure or omit environmental
costs, either by allocating them to overhead accounts or by failing to record them [81]. For example,
the environmental costs of Lithuanian textile SMEs using a traditional cost accounting technique
reached €348,000. Nonetheless, following the EMA adoption, the environmental costs were
appropriately re-calculated and assigned, resulting in a significantly elevated valuation of €8.5
million, approximately fivefold the traditional cost of €1.7 million. The achieved outcome served as
a catalyst for a corporation to make a strategic decision and adopt an innovative cleaner production
approach, resulting in a noteworthy reduction in overall costs by 10% within the initial year.
According to [63], engaging in such activities might help firms to become more competitive in the
market and potentially contribute to its future growth. Consequently, we formulate the following
hypothesis:

Hypothesis 4: EMA adoption has a positive association with SCA.

4. Research Design
4.1. Data and Sampling

The data collection was obtained using an online survey approach in which the questionnaire
was designed into a special application platform using Google Forms as well as SurveyToGo
software. An online survey has a processing advantage over a conventional survey in terms of
grabbing a large random sample in a record time, cheaper price charged, and economic scale [82].
The targeted respondents were Kenyan manufacturing SMEs. The focus on the manufacturing sector
in the current study refers to its high impact on the natural environment [83]. In this study,
manufacturing companies include seven different industries, namely food, metal, textiles, machinery,
chemicals, furniture, and automobiles. The population samples were gathered from the database of
fresh produce exporters association of Kenyan (FPEAK) and the Kenya national chamber of
commerce and industry (KNCCI) 2. In Kenya, SMEs have a workforce of less than 100 employees [84],
and an annual turnover of less than 1000 million shillings [6]. Thereby, this study utilizes World
Bank's categories of 'micro’ (1-4 employees), 'small' (5-19 employees), and 'medium’' (20-99
employees), businesses, employed by the World Enterprise Survey [84]. In addition, this study uses
the categorization of [6] in terms of turnover, which comprises three categories: less than 5 million,
between 6 and 50, and 51 to 1000.

The initial target population of 1162 companies. They were gathered in cooperation with experts
from the eco-research-limited firm located in Nairobi. Eco research facilitates the collection of
respondents’ names and addresses using telephone calls and e-mails, as well as assists in distributing
questionnaires. However, several challenges a researcher encountered with during the process of
gathering data such as; respondents’ unavailability or unwillingness to participate in the survey.
Additionally, some respondents were hesitant to engage due to the length of the questionnaire, while
others were feeling not comfortable disclosing their annual sales turnover because of potential tax
implications and the exposure it could bring to their companies. Another obstacle was that a few
companies needed approval from local authorities, such as the National Environmental Management
Authority (NEMA), despite having obtained authorization from the National Commission for
Science, Technology, and Innovation (NACOSTI). Thus, the final sample size was reduced to just 350.
Prior to the main survey distribution, a pre-test was conducted involving 12 participants, including

2 (https://fpeak.org/membership/ordinary-members/) and

(https://www.kenyachamber.or.ke/membership/our-members/)

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://fpeak.org/membership/ordinary-members/
https://www.kenyachamber.or.ke/membership/our-members/
https://doi.org/10.20944/preprints202505.1459.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 May 2025 d0i:10.20944/preprints202505.1459.v1

10 of 25

four experts specializing in management accounting and corporate sustainability from academic and
research institutions. The others from experts’ CEO/ manager of Kenyan SMEs as part of the concept
validation procedure [13]. Minor improvements were made regarding phrasing, ordering, and
presentation. Finally, the questionnaire underwent revision and refinement. After that, the
questionnaire was distributed and emailed to CEOs, managers, or directors of Kenyan manufacturing
SMEs during 1st of January until 16t February 16, 2022. A reliable and useful resource for obtaining
information on environmental issues, eco-innovation, and continuous green progress of
manufacturing firms is more likely to be provided by top management [39]. A questionnaire was
emailed together with a cover letter elucidation to increase the response rate.

A total of 266 valid questionnaires were obtained. However, 60 companies were remarked with
more than 100 employees, which means that those companies were out of the scope of this study and
hence were excluded. Therefore, 206 usable questionnaires remained, yielding a response rate of
17.7%, which matches with figures observed in previous studies of environmental management
applications [85], [86]. Consequently, the response rate observed in this study was considered highly
satisfactory [87]. Generally, about 200 cases as sample size considered satisfactory for studies utilizing
Structural Equation Modeling (SEM). Furthermore, for Partial Least Squares (PLS) models, it is
advisable to have a minimum sample size of 10 times the highest number of formative indicators
included to assess any one construct [88]. Reasons for non-response might involve the length of the
questionnaire, time constraints, or an unwillingness to participate in surveys about sensitive and
significant environmental topics [89]. A total of 94 questionnaires were received before the reminder
and were categorized as early responses. Subsequently, 62 questionnaires were obtained after the
reminder and classified as late responses. In order to detect any potential non-response bias, mean
differences between early and late respondents were analyzed using an independent-samples t-test.
At a 5% significance level (p > 0.05), no significant differences were found in the mean scores for any
of the questions between early and late respondents. Therefore, it is justifiable to conclude that non-
response bias does not have a substantial impact on the current study.

Table 1 involves summary of samples’ characteristics. Regarding company’s year of
establishment, 89.8 % of the companies have been operating over 5 years and 43.2% of the companies
have been operating for more than 20 years. At the management level, 47.6% of the respondents are
part of the top management, while 43.2% and 9.2% are part of the middle management and junior
management, respectively. Moreover, a significant proportion of the participants 34.5% possess 6-10
years of professional experience, and 32.5% have 1-5 years of work experience. 22.8% of respondents
have accumulated 11-20 years of work experience with their present business. This suggests that the
respondents are perceived as highly competent, well-informed, and appropriate for this study.
Furthermore, in relation to type of industries, food category holds lions” share of the respondents
represents 49%. This was followed by category others specifically plantation sector with 31.5%. Next
is the company that falls within the textiles and metal categories with 8.5% and 5% respectively. The
distribution of the remaining sectors—chemicals (2.5%), furniture (1.5%), and machinery and
automobiles (1%)—indicates that the sample reflects a diverse cross-section of Kenya’s industrial
landscape. The statistics as well designated that most companies have a big export focused on Europe
region with 86.9%. Regarding export share of annual sales turnover, the figures reflected a high
percentage with 85% for KES 51 - 1000 million category. While, 75.7% of this category was for Europe.

Table 1. Characteristics regarding the respondents.

Characteristics Categories Frequency Percentage
0-5 21 10%
o,
Company’s year of establishment, ;eit/vv:zeeer? 15(;_1200 g? 1298/0
More than 20 89 43%
Junior management 19 9.2%
Management Level Middle management 89 43.2%
Top management 98 47.6%
Experience Year Less than a year 5 2.4%
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1-5 years 67 32.5%
6 - 10 years 71 34.5%
11 - 20 years 47 22.8%
More than 20 years 16 7.8%
Food 101 49%
Metal 11 5%
Textiles 18 8.5%
. Machinery 15 1%
Type of Industries Chemical 55 2.5%
Furniture 3 1.5%
Automobile 1 1%
Others 65 31.5%
Africa 11 5.3%
. Europe 179 86.9%
Company Export Regions North America 14 6.8%
South America 2 1%
Export Share to Europe KES 6 - 50 million 50 24.3%
KES 51 - 1000 million 156 75.7%

4.2. Operationalization of Constructs

The constructs that drew our research model were developed by utilizing a wide-ranging of the
relevant literature, as summarized in Table 2. Likert scales with five-point rating scores were used to
operationalize the constructs. where responses ranged from 1 ("strongly disagree") to 5 ("strongly
agree"). Participants were instructed to indicate the extent to which each statement aligned with their
perspectives. To measure EMA adoption, fourteen items were utilized —drawing primarily from [35]
and [2], supplemented by two additional items from [38], with overall fourteen items were employed
to measure EMA adoption. Respondents were asked to indicate their level of agreement with
statements pertaining to the application of EMA within their organizations. Descriptive analysis,
using mean scores, was conducted to evaluate the responses, where a higher mean score indicated a
greater perceived allocation of environmental costs within their accounting systems.

The financial resource construct was measured using a seven-item scale developed by [57] which
aims to identify core dimensions of financial sufficiency. Participants rated their perceptions of their
firms’ financial capacity to support various strategic activities, such as environmental sustainability
initiatives. A five-point Likert scale (1 = "strongly disagree," 5 = "strongly agree") was utilized, with
higher values indicating a more favorable financial standing. The underlying dimensions of NEO
was identified and modified utilising [68] measurement on a list of eight items. Respondents were
asked to answer each item, which briefly reflects a company's orientation toward environmental
preservation. The measurements of these questions were conducted using a 5-point Likert scale, with
a range from 1 indicating "strongly disagree" to 5 indicating "strongly agree". Furthermore, The EIC
variable was measured through eight items, adapted from established scales developed by [51] and
[90]. Respondents were asked to provide their opinions about the endeavors exerted by their
companies to modify the products or the production process to decrease the environmental impact.
The operationalization of the variable extent of EMA adoption is designed to measure the degree to
which companies are implementing EMA techniques. The operationalization of this variable was
achieved by employing a set of 14 items that were validated by [2], [35], [38]. The items presented in
this study are representative of activities related to EMA. These activities were carefully chosen and
drawn from a range of sources, including IFAC, (2005) and UNDSD, (2001). The criteria for item
selection were derived from [92], whose framework promotes a comprehensive view of EMA by
incorporating both monetary values and physical metrics. The instrument underwent adaptation in
order to assess the EMA practices specifically within SMEs in Kenya. The measurements of these
questions were conducted using a 5-point Likert scale, encompassing a range from 1 representing
"strongly disagree" to 5 representing "strongly agree". Finally, SCA was assessed using a scale
developed by [93]. Under these circumstances, this study did not assume that all respondents

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202505.1459.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 May 2025

d0i:10.20944/preprints202505.1459.v1

12 of 25

constantly shared similar opinions. Instead, their opinions were expected to be in harmony with their

company’s vision.

Table 2. Operationalization of variables.

Constructs Definition Operationalization Source
Financial The volume of fund possessed by the Measured on a [57]
Resources (FR)  companies that can be exploited once they Likert scale:
require to finance their investments, capital 1=Strongly disagree
and current activities to
5=Strongly agree
Natural An intangible organizational resource that Measured on a [24],
Environmental =~ embodies an environmentally conscious Likert scale: [68]
Orientation organizational = culture or  strategic 1=Strongly disagree
(NEO) orientation, reflecting the firm’s to
commitment to environmental  5=Strongly agree
sustainability = and  its  overarching
philosophy of operating in a socially and
ecologically responsible manner.
Environmental  the application of new, or remarkably Measured on a [51],
Innovation improved, products (goods or services), Likert scale: [90]
Capabilities (EIC) processes, marketing methods, 1=Strongly disagree
organizational structures and institutional to
arrangements which, with or withoutintent, =~ 5=Strongly agree
lead to environmental improvements
compared to relevant alternatives
Environmental = The producing, analysing, and using of Measured on a [2],
Management financial and non-financial (or monetary Likert scale: [35],
Accounting and physical) environment-related 1=Strongly disagree [38]
(EMA) information, which support firms in relation to
to resource allocation, cost saving and  5=Strongly agree
decision making while simultaneously
improving SCA
Sustainable A strategy that creates lasting value for a Measured on a [93]
Competitive firm by differentiating it from competitors, Likert scale:
Advantage (SCA) making it difficult for others to replicate. It 1=Strongly disagree

encompasses innovation, quality to
improvement, cost reduction, and socio-  5=Strongly agree
environmental initiatives to secure a

dominant market position and enhance

market share.

Source: Compiled by the author.

4.3. Data Analysis

The current study employed partial least squares structural equation modeling (PLS-SEM), to
statistically analyze the data. Particularly when dealing with models that involve intricate linkages
(such as multiple components, indicators, and relationships), the PLS approach is deemed more
acceptable [11], [39], [89], [94]. This approach defines the fundamental criteria for levels of
measurement and is applicable to situations involving limited sample sizes [95]. Nevertheless, the
lowest possible accepted sample size should be 100 and above for PLS analysis [2]. The PLS
algorithm, as detailed by [88], iteratively performs a sequence of ordinary least squares (OLS)
regressions—both univariate and multivariate. This computational strategy facilitated the concurrent
testing of the study’s hypotheses. The standardization of the regression coefficients may be
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equivalent to the interpretation of the route coefficient. Additionally, the factor loadings are
determined by the measure loadings on the respective constructions of a structural model [89].

The PLS approach has two distinct models: (i) a measurement model, also known as the outer
model, which investigates the connections between latent variables and their corresponding
observable variables; and (ii) a structural model, sometimes referred to as the inner model, which
explores the links between latent variables [95]. PLS confirm that robust solutions are used when
estimating correlations among variables [96]. Because the inherent limitations of the estimating
process, PLS analysis is particularly advantageous for analyzing small sample sizes, as opposed to
covariance-based modelling. The application of covariance-based modeling imposes rigorous data
requirements, often necessitating a sample size that exceeds the number of constructs to achieve
reliable estimations [95]. Since PLS analysis involve various software programs version, this study
utilized SmartPLS 4.0 primarily because of its flexibility and the inclusion of contemporary analytical
techniques that were necessary for testing the formulated hypotheses. Confirmatory factor analysis
(CFA) was employed by adapting and validating instruments that have been previously evaluated
and derived from theoretical frameworks [97]. This technique aligns with the methodology suggested
by [98], who proposed that, CFA might be used to identify and test certain theoretical associations
among observed indicator items, thereby generating composite factors. According to the study
conducted by [99], it was suggested that the utilization of CFA can contribute to the improvement of
the robustness of both content and construct validity. Hence, the utilization of the CFA technique
with SmartPLS is deemed suitable for survey-based research.

The current research utilized a sample of 206 cases and performed 1000 bootstraps to evaluate
the hypotheses. The empirical sampling distribution of the complete model parameter and its
standard error were validated by running 1000 bootstrapped samples. Consistent with established
procedures, t-statistics were utilized to assess the significance of path coefficients. Bootstrapping was
applied to accommodate the small sample size and the absence of multivariate normality [94].
Bootstrapping entails the selection of a substantial number of subsamples, which are then replaced
with data from the original dataset [88]. An estimation for the model is computed by utilizing each
individual subset. In brief, the analyses regarding the association of a model's construct could be
delineated as follows: i) testing the psychometric properties —specifically reliability and validity for
each construct-specific variable set; ii) assessing the structural model's adequacy in replicating the
observed data structure; and iii) examining of both the direct relationships linking FR, NEO, and EIC
to EMA and the mediating effect exerted by EMA on the achievement of SCA.

5. Results
5.1. Assessing Psychometric Properties

In order to verify the measurement model's reliability, convergent validity, and discriminant
validity, this article incorporates a variety of prior studies. The reliability of the measurement model
was assessed using Cronbach's alpha, composite reliability, and average variance extracted (AVE).
Furthermore, Convergent and discriminant validity assessments, in accordance with established
procedures [95] [88] were conducted to ensure the psychometric soundness of the constructs. The
correlation coefficient value between 0 and 1 is a statistical measure known as Cronbach's alpha,
which denotes the extent of positive association among components in a set [100]. Cronbach's alpha
values approaching 1 indicate a high degree of internal consistency. As per, [101] a threshold of 0.70
is generally acceptable, while values as low as 0.60 may be tolerated in exploratory research. In this
study, the Cronbach's alpha coefficients ranged between 0.630 and 0.906, suggesting acceptable to
strong internal reliability across the constructs assessed [100].

Composite reliability and rho_A values obtained from the PLS analysis ranged between 0.757
and 0.924, satisfying the standard threshold of >0.70. However, several constructs recorded AVE
values between 0.351 and 0.636, falling below the recommended 0.50 cut-off (see Table 3) [95] and
[102]. However, [102] contend that when composite reliability surpasses 0.60, AVE values between
0.40 and 0.50 remain acceptable [103]. With respect to both convergent and discriminant validity.
[101] emphasized that they regarded as subcategories or subtypes of construct validity. Convergent
and discriminant validity tests were performed by analyzing the correlation matrix. This analysis
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helps determine whether the measures exhibit strong convergent and discriminant validity.
Convergent validity can be assessed by examining the factor loadings of the measures on their
corresponding variables [95]. PLS analysis evaluates the loadings and cross-loadings of each item to
identify any issues and as criteria for the achievement of convergent validity. The outcome of the
loading and cross-loading of indicators is displayed in Table 3. The analysis revealed that, the
majority of indicator loadings on their corresponding constructs were statistically significant at the
1% level and surpassed the recommended cutoff value of 0.60, as shown in Table 3 [104].

Table 3. Psychometric properties of measures.

Construct Items Factf)r Cronbach’s rho_A Corf1pqs.ite AVE
Loading Alpha Reliability
FR1 0.679
FR2 0.570
FR3 0.753
FR FR4 0.681 0.898 0.817 0.892 0.639
FR5 0.731
FR6 0.699
FR7 0.996

NEO3 0.618
NEO4 0.750
NEO5 0.760
NEO NEO6 0.727 0.804 0.828 0.779 0.431
NEO7 0.577

NEO8 0.591

EIC1 0.584
EIC2 0.574
EIC3 0.624
EIC EIC4 0.654 0.810 0.817 0.813 0.434
EIC5 0.549
EIC6 0.621
EIC7 0.650
EICS8 0.503

EMA1 0.501
EMA2 0.636
EMA3 0.603
EMA4 0.688
EMAS 0.669
EMAG6 0.646
EMA7 0.593
EMA EMAS 0.728 0.894 0.901 0.885 0.416

EMA9 0.601
EMA10 0.567
EMA11 0.570
EMA12 0.631
EMA13 0.808
EMA14 0.682

SCA1 0.661
SCA2 0.565
SCA SCA3 0.658 0.739 0.747 0.740 0.493
SCA4 0.502
SCA5 0.623
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According to [88], indicator loading and cross-loading should ideally surpass the threshold of
0.60. Nonetheless, items with loadings between 0.50 and 0.60 can still be acceptable, especially when
developing new instruments or refining existing measurement scales [104]. Items with loadings
below 0.50, particularly when their contribution is statistically insignificant, should be removed from
the model to maintain the quality of the measurement structure [88]. Accordingly, out of 42 items,
two were deleted (i.e.,, NEO1 and NEO2) because their loading was lower than 0.50. Discriminant
validity was assessed using the Fornell-Larcker criterion, following the methodology outlined by
[89]. This approach involves comparing the square root of each construct’s AVE with its correlations
with other latent variables. As per the guidelines provided by [88], discriminant validity is
established when the square root of a construct's AVE exceeds its highest correlation with any other
construct. The results presented in Table 4 confirm that this condition is met, indicating adequate
discriminant validity for all constructs included in the study. Hence, the psychometric properties of
the instruments provided evidence in favor of the interpretation of the proposed structural model
[94].

Table 4. The correlation matrix of the latent variables with the square root of the AVE displayed along the

diagonal.
Construct 1 2 3 4 5
1. EIC 0.659
2. EMA 0.430 0.645
3.FR 0.374 0.215 0.799
4. NEO 0.424 0.450 0.263 0.657
5.SCA 0.419 0.223 0.288 0.170 0.702

5.2. Descriptive Statistics

The major constructs' descriptive statistics are summarized in Table 5. Consequently, the
statistics indicate a mean FR score of 3.916, which is relatively high. This illustrates the substantial
influence of FR on the adoption of the EMA. Consequently, in order to implement environmental
strategies, a company must acquire adequate financial resources and secure loans or credit from
financial institutions. Additionally, the mean levels of NEO and EIC were 4.262 and 4.120,
respectively. Intangible resources and capability are difficult for other actors to acquire or replicate
due to their rare, valuable, inimitable, and non-substitutable nature. The figures also indicate that
EMA adoption is substantial, with a mean score of 4.247. It seems that the combination of tangible
resources (i.e.,, FR) and intangible resources NEO and EIC is a catalyst for SMEs to enhance their
environmental status. Lastly, SCA recorded the lowest mean score among the constructs, with a
moderate value of 3.847. This outcome suggests that there remains considerable room for SMEs to
enhance their sustainable competitiveness, particularly through the adoption and effective
application of EMA.

Table 5. Descriptive Statistics.

Variables . .Actual Rang.e Mean Std. Deviation
Minimum Maximum
FR 1 5 3.916 0.895
NEO 1 5 4.262 0.706
EIC 1 5 4.120 0.692
EMA 1 5 4.247 0.635
SCA 1 5 3.847 0.816

All variables are theoretically defined within the range of 1 to 5.

5.3. Hypothesis Testing

Upon establishing the reliability and validity of the measurement constructs, the analysis
progressed to the evaluation of the structural model and the testing of the proposed hypotheses.
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Given that robust correlations among variables within a survey can exacerbate the likelihood of
common method bias (CMB) and multicollinearity [105], these potential concerns were systematically
evaluated prior to result interpretation. The study utilized the variance inflation factor (VIF) through
SmartPLS version 4 to assess multicollinearity. In line with [101], maintaining VIF values below 5 is
essential to validate the inclusion of all predictors within the model. The results outlined in Table 6
demonstrate the absence of critical multicollinearity or CMB issues, thereby confirming that all
predictor variables meet the recommended VIF threshold and are suitable for model estimation. As
presented in Table 6, the analysis confirmed the absence of significant CMB or multicollinearity,
thereby safeguarding the integrity of the findings.

Table 6. Collinearity Statistics Test.

Constructs Stand-a 1:d1zed Collinearity Statistics VIF
Coefficients
FR 0.022 1.337
NEO 0.358 1.311
EIC 0.340 1.645

To assess the statistical power of the model, particularly in evaluating interaction effects via the
product indicator approach, the interpretation of R? and adjusted R? values followed the threshold
guidelines established by [106]. The coefficient of determination (R?) is a measure of the degree to
which exogenous constructs explain the variance in endogenous variables. [106], classified R? values
as small if they fall within the range of 0.02-0.12, medium if they fall within the range of 0.12-0.25,
and large if they fall within the range of 0.25-1.00. The results shown in Table 7 indicate that the
predictor constructs were able to provide a description of EMA and SCA, as indicated by the adjusted
R? values of 0.375 and 0.613, respectively. These results suggest that EMA and SCA had a significant
effect size. In conclusion, the relationships between the constructs exhibited sufficient statistical
strength to effectively elucidate the theoretical framework of this research.

The evaluation of the research hypotheses, along with an assessment of the impact of the
parameters and statistical significance, was conducted using non-parametric methodologies. The
bootstrapping procedure involved generating 1,000 resamples from the original dataset using a
replacement method, as suggested by [95]. Table 7 presents the structural model alongside the results
of hypothesis testing related to the direct effects. The analysis encompassed the examination of path
coefficients, their statistical significance (p = 0.05), and determination of multiple R-square values.
Initially, a preliminary study model assessment was conducted, without considering the mediating
influence of EMA adoption. In contrast to the prevailing expectations. The link between FR and EMA
was found to be statistically insignificant (t = 0.249, p > 0.10, two-tailed). In contrast, NEO exhibited
a significant positive relationship with EMA adoption, supported by a t-value of 3.736 and a p-value
below 0.01. These results support previous studies [25], [67]. In contrast, EIC had a statistically
significant positive relationship with EMA adoption, as evidenced by a t-value of 2.985 and a p-value
less than 0.01. Likewise, EMA was found to be significantly correlated with SCA, as displayed at a t-
value of 3.199 and a p-value less than 0.01.

The mediating role of EMA is detailed in Table 8. Mediation analysis was conducted using PLS-
SEM, following the procedure outlined by [107] to compute individual indirect effects and construct
confidence intervals. An Excel-based computational method was employed to estimate the
magnitude of the mediating effects (a;xb, + a;xb,) within the relationship between EMA and SCA.
The findings suggest that EMA entirely mediates the link between NEO, EIC, and SCA. However,
there was no evidence of an EMA-mediated relationship between FR and SCA. In other words, H1w)
was not supported, while H2e)+H3w) was supported.

Table 7. Path coefficients (direct effects).

Hypothesis  Relationship Coef (8) T-Value P-value Results
Hlw FR > EMA 0.022 0.249 0.804 Not Supported
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H2@) NEO-> EMA 0.358** 4.859 0.000 Supported
H3a@ EIC-> EMA 0.340** 4.536 0.003 Supported
H4 EMA->SCA 0.284** 3.199 0.000 Supported
R2 EMA 0.375
R? SCA 0.613

Note: ** Statistical significance at the 0.01 level with 2-tailed, and * indicate at the 1 percent and 5 percent level,
respectively.

Table 8. Path coefficients (mediating effects).

Hypothesis Relationship Coef (8) T-Value P-value Results
Hlw) FR -> EMA ->SCA -0.101 0.824 0.410 Not Supported
H2w) NEO-> EMA > 0.252** 2.768 0.006 Supported

SCA
H3) EIC-> EMA ->SCA 0.691** 6.378 0.000 Supported

Note: ** and * indicate statistical significance at the 1 percent and 5 percent level with 2-tailed, respectively.

6. Discussion

The findings highlight the distinct and autonomous roles of NEO and EIC as critical drivers in
facilitating the adoption of EMA. However, the effect of FR varied slightly. Additionally, the results
indicate that EMA may interact with SCA. Detailed findings are presented in Figure 2 and are
discussed further below.
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Figure 2. Evaluation of PLS path model.

Regarding hypothesis 1@+ hypothesis 1e), it was anticipated that financial resources would have
both a direct positive effect on the adoption of of EMA among Kenyan SMEs, and an indirect positive
effect on firms” SCA through EMA adoption. Surprisingly, the analytical outcomes did not support
H1@ +H1p). These findings diverge from a substantial body of prior empirical research such as [58],
[108], which demonstrated a positive correlation between financial resources and environmental
sustainability across SMEs. On the other hand, the empirical evidence was seen align more closely
with [57] who argued that FR do not necessarily serve as the primary factors influencing the extent
of environmental sustainability in manufacturing SMEs in the Philippines. Interestingly, the limited
availability of financial resources, which is a prevalent challenge in small enterprises, does not seem
to pose a significant obstacle to adopting a sustainability-oriented approach. This suggests the
presence of other influential factors that drive SMEs to integrate sustainability into their operations
and decisions, including the adoption of EMA. One possible explanation is the high cost of EMA
implementation and the uncertain benefits it presents (Shu et al., 2016), which could discourage a
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good portion of SMEs in Kenya from investing in EMA applications. Likewise, the findings these
findings may support the argument presented by scholars such as [2], [97], who argued that
intangible assets are more instrumental than tangible assets in fostering SCA through EMA.

The analytical findings provide empirical support for hypotheses H2a and H2b, indicating that
NEO exerts a significant direct influence on the adoption of EMA, and an indirect positive impact on
firms” SCA through the mediating role of EMA. These outcomes are consistent with the conclusions
drawn by [23], who found that environmental orientation can improve environmental marketing. In
addition, it is inconsistent with [25], who discussed the link between environmental orientation and
supplier green management. which suggests. It is important to highlight that these findings could be
attributable to the following reasons. An initial observation reveals that the majority of participating
firms (71%) had surpassed ten years of business activity since their start-up phase. Similar to other
business ventures, environmentally focused start-ups are susceptible to failure and, thus, may not
fully achieve their intended environmental influence. The significant rate of failure can be related to
the liabilities associated with being newly developed and very small. Organizations characterized by
an environmentally oriented culture are more likely to demonstrate increased sensitivity and
responsiveness to external stakeholder demands, with particular attention to customer influence.
This increases the need to include these activities in the company's core corporate values by utilizing
EMA as a means of reflection. In addition, EMA is widely recognized as a beneficial instrument that
offers pertinent environmental data to bolster SCA implementation.

Likewise, the results fully supported both H3a and H3b, confirming that EIC significantly and
positively affects EMA adoption directly, while also contributing indirectly to firms' SCA through
this mediating mechanism. The outcomes are likely due to the combined effect of product and process
innovations in enhancing quality, with a noticeable shift favoring process-oriented innovation
strategies. This could refer to the role of EMA in motivating firms to develop techniques that identify
hidden environmental costs and to design activities with the aim of manufacturing eco-friendly
products that are less harmful to the environment. Thus, firms are more prone to encountering
market fluctuations encompassing shifts in customer preferences, competitive challenges, and
technological advancements. However, these findings are inconsistent with [90], the finding that
innovation capabilities have a negative and insignificant impact on EMA adoption among
manufacturing SMEs in Iran. The authors highlighted that the adverse consequences associated with
EMA were not attributable to its inherent nature. However, the negative impact could be linked to
external factors including the lack of a supportive context, managerial inexperience, and deficient
technical of EMA implementation.

Finally, the relationship of EMA adoption and SCA was hypothesized to have a positive
significant influence between EMA adoption and SCA. This hypothesis is completely supported. This
finding was seen to be similar to the findings of [93],[109]. [93] found that green product innovation,
green process innovation, green managerial innovation and greening the suppliers were positive and
strongly correlations with competitive advantage. Similarly, [109] confirmed that cleaner production
is the mean driver for SCA. EMA is anticipated to become a critical determinant of firms’ competitive
advantage in the future, as its adoption facilitates cost reductions, enhanced operational efficiency,
increased productivity, and improved product quality, all of which contribute to strengthening SCA.
Moreover, by adopting EMA, firms can enhance their green reputation, thereby expanding
opportunities to access new markets. Consequently, it is essential for organizations to implement
EMA and to integrate natural environmental orientation and green innovation capabilities into their
strategic frameworks to achieve and sustain competitive advantage. Although the adoption of EMA
may involve significant capital investment, it represents a strategic investment in long-term
organizational success. For Kenyan firms, continuous investment in EMA is imperative to comply
with increasingly stringent environmental regulations and to secure a competitive position in the
global marketplace.

7. Conclusions

The primary purpose of this study was threefold: 1) to examine the direct effects of FR, NEO,
and EIC on EMA adoption. 2) to examine the indirect effect of FR, NEO and EIC on SCA through

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202505.1459.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 May 2025 d0i:10.20944/preprints202505.1459.v1

19 of 25

EMA adoption. 3) to examine the direct effect of EMA adoption on SCA. This study enhances our
understanding of which organizations generate EMA by acquiring adequate intangible resources and
capabilities. Additionally, it emphasizes the significant use of EMA in providing Kenyan SMEs with
information to facilitate improved competitive advantage. Based on the NRBV theory and survey
data from Kenyan manufacturing SMEs, the correlation results demonstrate a strong positive link
between NEO, EIC, and the adoption of EMA practices. However, no correlation was observed
between FR and EMA use. In addition, the findings revealed a robust and straightforward association
between the role of EMA in achieving a sustainable competitive advantage. Therefore, the results
were in close alignment with our initial expectations, except for the FR. Current empirical findings
have deepened theoretical understanding and enhanced practical relevance in the domain of
sustainability and EMA, building on and extending prior academic contributions as follows.

7.1. Theoretical Contributions

By integrating the constructs of FR, NEO, and EIC, this study offers a broadened perspective on
the antecedents that may drive the adoption of environmental management accounting within
organizations. Furthermore, this study advances the management accounting literature by applying
the NRBV theory and empirically demonstrating that intangible resources and capabilities exert a
significant influence on EMA adoption, thereby contributing to the development of a natural
environmental framework within organizations. The literature in this area is scarce and represents
one of the few studies that fill this knowledge gap by examining tangible resources, intangible
resources, and capabilities, as little attention has been paid to examining the effect of those
determinants and EMA adoption. Lastly, this study examined the impact of EMA adoption on SCA,
associations that are difficult to find in prior studies. Most previous EMA studies concentrated on the
influence of EMA adoption on firm performance.

7.2. Practical Contributions

The findings of this study also make significant practical contributions to policymakers and
companies. Bearing in mind the insufficient incorporation of EMA practices among developing
countries, and particularly in African countries including Kenya, the government and accounting
professional groups might think about enhancing EMA practices. The outcomes highlight that
strengthening innovation capabilities is essential for the effective usage of EMA tools, thereby
fostering improvements in a company’s SCA. The present study has contributed to increased
awareness among Kenyan companies regarding the importance of EMA in preserving the
environment and mitigating their environmental footprints. This study also has the potential to
enhance the consciousness of decision makers, either by creating or improving the industrial SMEs
towards the EMA in improving and sustaining competitive advantage and supporting their
international trade. Thus, this study represents a step toward protecting the environment, which is
considered a global problem. Moreover, in today’s international business, all dimensions of
sustainability - social, environmental, and economic are becoming increasingly important. Thus, this
study highlights a crucial lesson for Western companies that suppliers in Kenya who prioritize
sustainability tend to strategically address sustainability factors to enhance outsourcing contracts
rather than simply complying with regulations. However, prior to imposing sustainability pressure
on manufacturers, particularly in developing countries, foreign firms across developed countries
should carefully evaluate their appropriateness, resource accessibility, capability, and practical
implications.

7.3. Limitations and Scope for Future Research

This study contributes meaningfully to the growing body of literature on EMA and its
connection to SCA. Despite certain limitations, which warrant further investigation in future studies.
Nonetheless, these do not compromise the integrity of the current findings. While the research targets
exporting SMEs to industrialized nations, it does not explore differences in EMA adoption between
multinational and domestic enterprises. Moreover, although the sample is statistically sufficient for
PLS-SEM analysis, it may not comprehensively represent the entire spectrum of service and

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202505.1459.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 May 2025 d0i:10.20944/preprints202505.1459.v1

20 of 25

manufacturing industries. When generalizing the results, it is important to evaluate the attentiveness,
as they may not accurately represent the entire sample or community. Therefore, future research may
also expand this assertion by contrasting multinational and local organizations in the context of
developing countries, as well as various categories of firm size, including medium and large firms
operating in Kenya. Second, this study specifically targeted a sample that included individual
directors, managers, and CEOs from each company. Future research should broaden the scope of the
study to include additional decision makers specifically targeting a particular category of managers
(such as top, middle, or operational-level managers). Third, this study was prepared employing an
online survey-based method that took into account social desirability bias. Future research could
adopt a mixed-methods technique, combining surveys and interviews, or utilize case studies to
validate and reinforce the findings. Eventually, this study relied on certain antecedent constructs:
FRs, NEO, and EIC. Past research indicates that supplier cooperation is significant for corporations
to carry out EMA [39]. Future empirical EMA studies could explore how supplier cooperation affects
EMA adoption across Kenyan companies.
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