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ABSTRACT
Using two theoretical lenses—knowledge-based view (KBV) and the institutional 
theory—the current study aims to examine the relationship of environmental 
management accounting (EMA) to environmental performance (EP), in addition to 
explore the mediating effect of top management support (TMS) and the moderating 
effect of institutional pressures (IP). A cross-sectional study using a structured 
questionnaire was conducted on 299 Yemeni manufacturing SMEs. Partial least square 
structural equation modeling (PLS-SEM) technique via Smart PLS version 4 software 
was used for the analysis of quantitative data collected from the respondents. The 
results indicated that EMA positively and directly affects EP, and indirectly through TMS. 
Additionally, TMS partially mediates the EMA-EP link. More importantly, IP positively 
moderates the impact of EMA on EP. Furthermore, EP positively affects FP. The theoretical 
and practical implications of these results are also discussed.

IMPACT STATEMENT
This study investigates the correlation between environmental management accounting 
(EMA) and environmental performance within the context of manufacturing SMEs in 
Yemen, considering the influence of top management support and institutional 
pressures. The significance of this study arises from the relatively nascent status of EMA 
as a branch of accounting, leading to a scarcity of related research. Moreover, existing 
studies on this subject have predominantly been conducted in developed nations, 
leaving a notable gap in empirical research for developing and less developed countries. 
Yemen’s current industrial practices, influenced by the energy sector, manufacturing 
industries, and ongoing conflicts, have resulted in environmental pressures and adverse 
impacts. The environmental challenges, particularly those stemming from manufacturing 
activities, remain intricate. Therefore, this study aims to promote the integration of EMA 
practices in manufacturing SMEs in Yemen, with the goal of advancing environmental 
protection objectives. The findings from this research serve as valuable resources for 
policymakers, professionals, and enterprises, offering insights that can contribute to the 
development and implementation of mechanisms and policies fostering sustainability 
in Yemen’s manufacturing SMEs.

1.  Introduction

Environmental concerns have escalated in significance and garnered greater academic focus, not just 
within developed nations but also within developing nations (Al-Swidi et  al., 2023a; Aslam et  al., 2021; 
Huang & Shih, 2009; Shahab et  al., 2018). This growing relevance can be attributed to the adverse 
impacts it has on the economic standing and strategic priorities of these nations (Al-Hakimi et  al., 2022; 
Al-Swidi et  al., 2022; Tseng & Chiu, 2013), and Yemen is no exception. As one of the least developed 
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countries, Yemen faces environmental sustainability challenges, ranking critically at 47th in the 
Environmental Performance Index (EPI) among Asian countries (Latif, 2022). On the other hand, the cur-
rent pollution in Yemen caused by the energy sector, manufacturing industries, and the conflict is lead-
ing to economic, environmental, and social consequences (Al-Wesabi et  al., 2022), underscoring the 
urgent need for addressing environmental concerns, especially given its pivotal geographical location 
and potential impact on the broader region (Al Asbahi et  al., 2020).

Recognizing the need to find solutions that reconcile sustainability goals (Shehzad et  al., 2023), firms are 
now motivated to enhance environmental mitigation measures and report environmental impacts to meet 
stakeholder expectations (Iredele et  al., 2020; Jinadu et  al., 2015; Nguyen et  al., 2021). Due to these anticipa-
tions, companies have been compelled to use different environmental management methods, such as EMA, 
and to include environmental sustainability within the field of strategic management. EMA is regarded as an 
important topic of debate due to its role in helping management recognize and utilize the necessary infor-
mation regarding EP (Tashakor et  al., 2019). Environmental accounting is touted as ‘the management of infor-
mation on the environmental impacts and the financial consequences of environmentally relevant business 
activities that support internal and external decision-making, reporting, and accountability’ (Latan et  al., 2018: 
297). Many studies have revealed the importance of EMA in improving corporate environmental performance 
(EP; Nkundabanyanga et  al., 2021; Latan et  al., 2018), however, it is still unclear how EMA improves EP due 
to the ambiguity surrounding it (Chuang & Huang, 2018; Mansoor et  al., 2021). Understanding this relation-
ship requires examining the direct and/or indirect effect of EMA on EP, focusing on potential mediating and/
or moderating variables. Consistent with this approach, the present research centers on the role of top man-
agement support (TMS) as a potential mediator and under the conditional effect of institutional pressures 
(IP). As such, this study addresses TMS and IP as critical factors linking EMA to EP.

EMA, as an intangible asset, holds significance for companies engaged in environmental initiatives (Ilyas 
et  al., 2020), since it is essential for improving their EP (Latan et  al., 2018). However, making the resource 
allocation and development decisions necessary to achieve effective practices requires top management sup-
port (Blass et  al., 2014). TMS plays an important role in many organizational behavior research such as EMA 
adoption behavior (Phan et  al., 2017; Wang et  al., 2019). Prior research indicated that TMS contributes to 
translating EMA practices into organizational outcomes (e.g. Bresciani et  al., 2023; Wijethilake et  al., 2017). On 
the basis of the same logic, it can be predicted that TMS may also mediate the effect of EMA on EP. 
Furthermore, the importance of IP should not be overlooked when adopting EMA, because IP is inextricably 
linked to the specific circumstances in which EMA is used (Gunarathne et  al., 2021). Numerous Previous 
research refers that IP plays an important role in motivating organizations to adopt and implement EMA 
within their operational framework (Phan & Baird, 2015; Wang et  al., 2019). Consequently, there is a need for 
a better comprehension of the relationships between EMA, TMS, and EP along with examining how IP influ-
ences the EMA-EP relationship. Moreover, to establish compelling arguments regarding the significance of EP, 
it is essential to empirically demonstrate - the link between EP and financial performance (FP).

In all, this study aims to:

•	 Examine the effect of EMA on EP,
•	 Explore whether TMS mediates the EMA-EP relationship, and
•	 Investigate whether IP moderates the EMA-EP relationship.

The firms surveyed are manufacturing SMEs in Yemen. Despite the importance of environmental prac-
tices (in this case EMA) for improving corporate EP, several studies have revealed that SMEs lack interest 
in environmental practices and sustainability because of poor financial situations (Memon et  al., 2020), 
especially in developing countries. Manufacturing firms still face complex challenges in establishing 
effective governance systems (Kirschke & Newig, 2017; Wagner, 2020), acquiring an understanding and 
awareness of environmental concerns (Ikram et  al., 2019), addressing deficiencies in technology infra-
structure and skilled workforce, and navigating the intricacies of EMA design and implementation 
(Moktadir et  al., 2018). These challenges have caused some manufacturing SMEs to move away from the 
market (Al Koliby et  al., 2022a, 2022b; Hussain et  al., 2015). Therefore, Yemen provides a favorable envi-
ronment for exploring this matter, and the outcomes might offer valuable insights for learning and 
decision-making for both researchers and professionals.
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This study makes several contributions. First, this study focuses on SMEs in the context of least devel-
oping countries, such as Yemen when evaluating the relationship between EMA and EP. While some 
studies have explored the connection between EMA and EP, they have primarily focused on developed 
and developing countries (Danso et  al., 2019; Latif et  al., 2020). Moreover, despite the growing environ-
mental concern about the environmental impacts of manufacturing SMEs, their engagement in environ-
mental practices remains substandard (Al-Hakimi et  al., 2023), requiring further research. Second, it 
examines the mediating role of TMS between EMA and EP. Third, it explores the moderating role of IP 
in the EMA-EP relationship. Finally, by integrating FP, this study expands the debate on the relationship 
between EMA, EP, and FP in another context (Agyemang et  al., 2021; Aigbedo, 2021; Deb et  al., 2022).

The rest of the paper is structured as follows. The second and third sections present the research 
context and theoretical background. The following sections review the empirical literature and hypothe-
ses development, outline the research design, and report the findings and discussion. The final section 
concludes the paper.

2.  Background

On a worldwide scale, small and medium enterprises (SMEs) have been recognized as a significant cata-
lyst for the economic progress of both developed and developing nations due to their substantial num-
ber and the significant portion of the workforce engaged in them. For developing countries, SMEs 
constitute no less than 90% of businesses, contribute to 40%–60% of the GDP, and offer nearly 40% of 
global industrial production and 35% of global exports (Asgary et  al., 2020). In the Yemeni context, SMEs 
play a crucial role in the economy, as highlighted by the Yemeni Ministry of Industry & Trade (2016), and 
the World Bank (2015). Beyond being significant employers, SMEs pave the way for the future workforce 
(Aga et  al., 2015). Despite the dominance of SMEs in the manufacturing sector, their contribution to the 
country’s GDP is relatively modest (Al-Hakimi et  al., 2021; Goaill & Al-Hakimi, 2021). According to the 
World Bank’s (2015) report, the manufacturing sector’s contribution to the national GDP declined from 
19% between 1990 and 1994 to 15% between 2005 and 2010. Additionally, USAID. (2020) indicated that 
manufacturing SMEs constitute only 9.9% of Yemen’s GDP and employ just 4% of the workforce, a com-
paratively low percentage compared to other developing economies. While all of these results from 
numerous challenges, such as inadequate infrastructure, difficulties in sourcing raw materials, insufficient 
technical support, slow adoption of new technologies, and a shortage of skilled workers. These hurdles 
are compounded by a lack of financing opportunities (AlQershi et  al., 2020). Nevertheless, the suboptimal 
performance of SMEs in Yemen underscores a crucial issue and provides a compelling reason for aca-
demic researchers to investigate the primary factors contributing to this situation. On the other hand, 
examining the pivotal role of SMEs in the development of emerging economies, particularly in the 
Yemeni context, contributes significantly to the existing literature.

Moreover, given Yemen’s environmental sustainability challenges, ranking 47th in the EPI among Asian 
countries (Latif, 2022), urgent attention is needed to address environmental concerns due to Yemen’s 
strategic geographical location and potential impact on the broader region (Al Asbahi et  al., 2020). The 
SME manufacturing sector in Yemen is particularly noted for its subpar EP (Al-Hakimi et  al., 2023), placing 
it in a challenging position amid global competition (Battour et al., 2021). The current pollution in Yemen, 
stemming from the energy sector, manufacturing industries, and conflicts, is resulting in economic, envi-
ronmental, and social consequences (Al-Wesabi et  al., 2022). Manufacturers now recognize the imperative 
to find solutions that align with sustainability goals (Shehzad et  al., 2023). Despite assertions by various 
authors, including Malca et  al. (2019), and Veronica et  al. (2019), that SMEs drive growth in emerging 
economies, environmental practices in these economies remain under-researched (Al-Hakimi et  al., 2022).

3.  Theoretical literature

3.1.  Theoretical basis

Relying on the knowledge-based view (KBV) and the institutional theory, the conceptual model that 
illustrates the relationships among the key constructs of this study has been developed (Figure 1).
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This research investigates the connection between EMA, TMS, and EP based on KBV. The KBV of firms 
builds upon and expands the Resource-Based View (RBV), with a particular focus on how businesses 
generate, obtain, safeguard, leverage, and disseminate knowledge (Fakhreddin & Foroudi, 2022; Grant, 
1996). In the context of the KBV, knowledge is recognized as a crucial strategic asset for organizations 
(Kengatharan, 2019). The objective of the firm is to create and utilize this knowledge (Nonaka, 1994). 
Knowledge resources are challenging to replicate and are especially important for ensuring long-term 
competitive advantage. According to the findings of Wiklund and Shepherd (2003), knowledge resources 
are intangible and ever-changing, making them hard to imitate, and they contribute to securing a sus-
tained competitive advantage over the long term (Curado & Bontis, 2006). In this study, EMA and TMS 
were utilized as tools to gauge EP. These are intangible assets that hold value for a firm’s success and 
enhance its EP (Latan et  al., 2018).

Along with KBV, this study adopted the institutional theory to investigate the moderating effect of IP. 
Institutional theory, as outlined by Scott et  al. (2004), posits that various institutional factors play a role 
in shaping businesses’ choice to adopt a particular change, including IP, as discussed by Powell and 
Colyvas (2008), As a result, this theory theoretically supports the current study. The literature offers valu-
able information on how these factors within institutions can lead to organizational change (Bamfo et  al., 
2023). Such studies by Gholami et  al. (2013; Qian et  al., 2018) provide how various organizational trans-
formations might be caused by practices like EMA adoption and performance management. Nonetheless, 
the existing body of literature lacks a robust interpretation and empirical substantiation demonstrating 
how corporate theory supports and elucidates the adoption of EMA and the attainment of ecological 
objectives within a corporation (Chaudhry & Amir, 2020). The present research aims to address this gap 
and deficiency in the literature by incorporating IP with KBV in explaining the effect of EMA on EP and 
FP with the mediating role of TMS under the influence of IP.

3.2.  Environmental management accounting

EMA is characterized as ecological and financial management through the use and execution of com-
prehensive techniques and procedures for reporting on sustainability (Chiou et  al., 2011). According to 
Latan et  al. (2018), EMA is defined as ‘the management of information on the environmental impacts 
and the financial consequences of environmentally relevant business activities that support internal 
and external decision-making, reporting, and accountability’. EMA distinguishes itself from conventional 
accounting systems by recognizing environmental data, quantifying environmental metrics, and ana-
lyzing environmental data into financial records, effectively it takes environmental considerations. From 
a management accounting viewpoint, EMA represents a fusion of cost and financial accounting prac-
tices aimed at reducing environmental impacts, mitigating risks, and lowering costs (Bresciani et  al., 
2023). EMA deals with ecological data that has ecological implications and improves the sustainability 
performance of a business. EMA can be split into two distinct elements: the materialistic aspect and 
the financial aspect. The tangible aspect of EMA relies on data regarding the natural environment, 
quantified in physical units (Dakwale et  al., 2011). whereas the intangible aspect of the EMA is focused 
on business operations that have an impact on the ecological and are expressed in the financial aspect 
(Mansoor et  al., 2021).

Figure 1.  Research model.
Source: Authors’ own work.
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3.3.  Top management support

As a result of its role within the company, top management steers the course of organizational activities 
(Sheikh et  al., 2018). The organization adheres to the actions, guidance, and endeavors of top manage-
ment in establishing the ultimate trajectory for the firm’s development (Liu et  al., 2020). The important 
function of TMS makes it the most crucial and fundamental factor affecting the success of a project 
(ibid). Overall, TMS holds importance in shaping a company’s behaviors and operations (Lin, 2010). The 
literature suggests that TMS is considered a crucial internal driver for initiating specific behaviors (Blass 
et  al., 2014). Furthermore, scholars have identified TMS as an intangible resource capable of augmenting 
a business’ achievements (Perez et  al., 2007).

3.4.  Institutional pressures

From the perspective of institutional theory, external and institutional environments, including laws, val-
ues, cultures, shared cognitions, norms, and social expectations, exert significant influence on organiza-
tional behaviors and practices (DiMaggio & Powell, 1983; Wang et  al., 2019). To attain and sustain 
legitimacy, organizations are inclined to adjust their behaviors, and structures, and embrace prevailing 
practices in accordance with the external and institutional environment (DiMaggio & Powell, 1983).

4.  Empirical literature and hypotheses development

4.1.  Environmental management accounting and environmental performance

EMA enables businesses to recognize potential environmental advantages by serving as a means to 
implement financial controls and environmental management strategies. This, in turn, empowers busi-
nesses to gauge, oversee, and disclose their EP. Past research conducted by Henri and Journeault (2010) 
suggests a positive relationship between environmentally sustainable methods and firm performance. 
When advanced management accounting practices like EMA are utilized, they contribute to more effec-
tive control and decision-making processes. EMA is valuable for monitoring EP and tracking ecological 
costs (Burritt & Saka, 2006). Moreover, EMA is viewed as a methodology for disclosing information that 
assists companies in achieving enhanced FP and EP (Zhou et  al., 2017). EMA is considered a crucial sub-
ject of discussion as it assists management in locating and using the information required to enhance 
EP. EMA is regarded as the internal management instrument employed by the company to address both 
its environmental responsibilities and traditional methods (Qian et  al., 2018). EMA is considered a means 
to address both financial and physical environmental concerns. literature has affirmed that both physical 
and financial data are valuable for effective decision-making that enhances EP. EMA greatly improves EP 
(Asiaei et al., 2021). The scholars verified that EMA contributes favorably to EP disclosure. (Nkundabanyanga 
et  al., 2021). Accordingly, it can be assumed that:

H1: EMA is positively related to EP.

4.2.  Top management support and environmental performance

Top management that is dedicated to environmental concerns will embrace an accounting system that 
provides data like material flow cost accounting system will be adopted by top management that is 
environmentally conscious (Christ & Burritt, 2015). The body of research shows that when senior man-
agement is aware that their actions might improve ecological performance, their incentive to do so 
increases (Latan et  al., 2018). Additionally, research indicates that ecological committees within compa-
nies rely on TMS for addressing environmental matters, which in turn contributes that result in higher 
EP. (Dixon-Fowler et  al., 2017). According to earlier studies (Ilyas et  al., 2020; Spencer et  al., 2013), senior 
management commitment and support are important in resolving environmental problems. TMS enables 
businesses to start and carry out green initiatives and ecological concerns (Sarkis et  al., 2010). Based on 
this, the following assumption can be put forward:

H2: TMS is positively related to EP.
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4.3.  Environmental management accounting and top management support

Many researchers have conducted their research on the manager’s role in different contexts. Researchers 
argue that TMS is significantly affected by organizational practices (Akthar, 2022; De Vries, 2000), given 
that leaders guide the organization in line with its organizational priorities. Jacobsen and Bøgh Andersen 
(2015) have asserted that organizations thriving in uncertain environments become crucial catalysts for 
viability, success, and expansion. Consequently, these organizations require their leaders or TMS capabil-
ities to inspire employees to enhance performance and compete effectively in the market. For the EP, 
EMA is certainly important because the stakeholders expect an organization to make wise and responsi-
ble use of available resources. This also means that firms are required to protect the environment, lessen 
their usage, and avoid waste generation from the air, water, energy, minerals, and other materials used 
in the manufacturing process (Akthar, 2022). It is also expected to recycle and reuse the materials to the 
maximum extent instead of relying on nature to handle these issues (ibid). Preservation of nature in its 
actual form is the prime responsibility of an organization vis-à-vis the dumping of hazardous materials 
in the environment (Arulrajah et  al., 2016). Bresciani et  al. (2023) also believed that TMS is influenced by 
EMA practices. However, the question of whether TMS is influenced by EMA practices still needs to be 
answered. Therefore, it can be assumed that:

H3: EMA is positively related to TMS.

4.4.  Mediating of top management support

Although limited, prior research (e.g. Bresciani et  al., 2023; Nkundabanyanga et  al., 2021) has established 
the direct impact of EMA on EP. However, there has been a noticeable absence of attention to the poten-
tial mediating role played by TMS in this relationship. EMA helps measure, control, and disclose corporate 
EP (Naranjo Tuesta et  al., 2021). EMA aids businesses in meeting their ecological obligations and directly 
acknowledging the economic advantages associated with enhanced ecological and FP (Ferreira et  al., 
2010). Additionally, EMA is essential for tracking ecological expenditures and recording EP (Burritt & Saka, 
2006). EP is greatly impacted by eco-friendly practices (Henri & Journeault, 2010). Nonetheless, this pro-
cess is facilitated by TMS, which plays a central role in examining corporate behaviors, such as the appli-
cation of EMA (Phan et  al., 2017), and the uptake of contemporary accounting practices/systems (Tung 
et  al., 2014), such as EMA in this study. Accordingly, it can be assumed that:

H4: TMS mediates the EMA-EP relationship.

4.5.  Moderating of institutional pressures

IP forces organizations to implement environmental management techniques, according to the institu-
tional theory. In addition to technological efficiency, IP represents the constraints placed on enterprises 
to embrace environmental management techniques by governments, professions, or society, in addition 
to technological efficiency (Jalaludin et  al., 2011). In general, these pressures can be categorized into 
three fundamental elements: coercive, mimetic, and normative (DiMaggio & Powell, 1983). It is commonly 
proposed and experimentally verified that the espousal of sustainability management methods, which 
encompasses ecological strategies used by companies, is influenced by IP (Gunarathne & Lee, 2019).

Despite the important role that EMA plays in improving EP, the adoption of EMA within an organiza-
tion is influenced by numerous factors, including IP. Previous studies have also highlighted the crucial 
roles played by various institutional pressures in compelling organizations to embrace and implement 
EMA (Christ & Burritt, 2013; Wang et  al., 2019). Numerous studies suggest that IP plays a moderating role 
in shaping the effects of ecological management practices on EP. For instance, Kalyar et  al. (2020) dis-
covered that IP moderates the association between green supply chain practices and the EP and FP of 
textile companies. Similarly, Dubey et  al. (2015) observed that IP moderates the effect of overall quality 
management and supplier relationship management on the EP enterprises in the Indian rubber industry. 
Accordingly, the following hypothesis can be presented:

H5: IP positively moderates the EMA-EP relationship.
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4.6.  Environmental performance and financial performance

EP is becoming an increasingly important concern for a diverse group of stakeholders globally, including 
governments, corporations, lawmakers, and consumers (Solovida & Latan, 2017). Changing is seen as a 
threat to environmental stability; as a result, climate change mitigation strategies must include sustain-
able environmental practices like cutting greenhouse gas emissions. (Anthony, 2019). According to the 
literature, EP includes internal and external, along with ethical and value-driven considerations related to 
developmental issues (Wu et  al., 2020). They have demonstrated how EP metrics tackle ecological issues, 
encompassing aspects such as internal processes, interactions with a variety of stakeholders, the mitiga-
tion of external consequences, and adherence to ecological regulations. Emphasizing the integration of 
ecological efficiency among stakeholders, it has been suggested that environmental accounting provides 
businesses with a valuable means of communicating their environmentally friendly policies and achieve-
ments. However, because of conflicting results from earlier studies, more research is needed for EMA, EP, 
and FP (Iwata & Okada, 2011; Latan et  al., 2018). Many empirical investigations have provided evidence 
supporting the favorable link between an organization’s EP (Clarkson et  al., 2011; Eltayeb et  al., 2011). 
Similarly, an important correlation between EP and FP has also been shown in long-term investigations 
(Wagner & Schaltegger, 2004). Based on this, the following hypothesis can be proposed:

H6: EP is positively related to FP.

The proposed research model, illustrated in Figure 1, displays the relationship between EMA, EP, and 
FP in the presence of TMS as a mediating variable and IP as a moderating variable.

5.  Research design

5.1.  Data and sampling

To achieve the goals of the current study, a quantitative method was utilized with data gathered from 
managers/owners of manufacturing SMEs in Yemen via a questionnaire. The study’s intended population 
encompasses various manufacturing sectors, such as food and beverage, packaging, furniture, plastics, 
and textiles, as well as petrochemical and chemical industries. The unit of analysis for this study rep-
resents manufacturing SMEs. According to the ‘number of employees’ criteria outlined by the Yemeni 
Ministry of Industry and Trade (YMIT, 2014), SMEs were defined. According to this classification, small 
enterprises were defined as those with 4–9 employees, while medium-sized enterprises were defined as 
those with 10–50 employees.

From the YMIT (2014) database, which has been referenced by several studies (e.g. Al-Hakimi et  al., 
2023; Goaill & Al-Hakimi, 2021), a sample of SMEs from various manufacturing sectors located in the 
Sana’a region of Yemen was selected according to a simple random sampling method. Overall, there are 
approximately 1,058 manufacturing SMEs situated in the Sana’a region. Following the guidelines pro-
vided by Krejcie and Morgan (1970), the sample size was calculated using the formula presented below, 
yielding a sample size of 282. To address potential non-response and minimize errors, the initial sample 
size was subsequently expanded to 400.

	 n
X NP P

e N X P P
=

−( )
−( ) + −( )

2

2 2

1

1 1
	

	 n =
−( )

−( ) + −( )
=

3 841 1058 0 5 1 0 5

0 05 1058 1 3 841 0 5 1 0 5
282

2

. . .

. . . .

* *

*
	

Where N is the population size, X2 is the Chi square table value for one degree of freedom, P is the 
population proportion, and e is the accuracy degree.

Subsequently, SME managers were personally contacted via telephone to explain the research’s pur-
pose and request their participation. Out of 400 questionnaires distributed via email/and in person, 299 
questionnaires were suitable for analysis. Table 1 shows the number of questionnaires distributed, 
received, and suitable for analysis.
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The studied firms varied in terms of size (5–9 employees accounted for 66.22% and 10–50 employees 
for 33.78%) and age (Less than 20 years-26.76% and 20 years and above-73.24%). In addition, the partic-
ipants varied in terms of demographic and organizational characteristics, as shown in Table 2.

5.2.  Variables

The construct measurement items were adapted from previous studies:

•	 EMA (Independent variable): it was measured using four items adopted from Wang et  al. (2019).
•	 EP and FP (Dependent variables): EP was measured using a three-item scale adopted from Bresciani 

et  al. (2023), while FP was measured with three items adopted from Deb et  al. (2022).
•	 TMS (Mediator): it was measured with three items adopted from Wang et  al. (2019).
•	 IP (Moderator): it was measured with three items adopted from Gunarathne et  al. (2021).

A Likert scale with five points was employed to evaluate responses, ensuring consistency across all 
items in the questionnaire. For a comprehensive list of the variables and the corresponding items used 
for measurement as in Appendix 1.

5.3.  Analysis methods

For the data analysis, the structural equation modelling partial least squares (SEM-PLS) via SmartPLS 
version 4 software was employed, following the recommendations provided by Ringle et  al. (2015). The 
extensive advantages associated with PLS-SEM have led to its broad adoption in research within the 
domains of management and related disciplines within the social sciences (Al-Swidi et  al., 2023b; Goaill 
& Al-Hakimi, 2021). This method is particularly appropriate when working with limited sample sizes, as 
indicated by Henseler et  al. (2009), and when the research primarily emphasizes prediction, as high-
lighted by Hair et  al. (2022). When used on complex models with limited sample sizes, it demonstrates 
increased statistical power compared to covariance-based Structural Equation Modeling (SEM). This is 
consistent with the current study’s context, as PLS-SEM is capable of examining relationships among 
multiple constructs simultaneously, even with a sample size of 299 cases. The PLS model encompasses 
two interconnected components: the ‘measurement model’ and the ‘structural model’.

Before testing the hypotheses, the presence of common method bias (CMB) was checked following 
the recommendations of Podsakoff et  al. (2012) using Harman’s single-factor test. The findings affirm that 
the data is devoid of CMB, as the percentage of variance in one factor was reported to be below the 
50% cutoff. Additionally, as proposed by Fuller et  al. (2016), an alternative method to check for CMB 
involved examining the collinearity variance inflation factor (VIF) in SmartPLS version 4 software. The 
results also indicate that the VIF values are below the suggested cutoff of 3, as proposed by Fuller et  al. 
(2016). Hence, the data does not raise concerns about CMB.

Table 1.  Questionnaire distribution.
Sample size Distributed Suitable for analysis
282 400 299

Source: Authors’ own work.

Table 2. S ample characteristics.
Category Frequency (%) Category Frequency (%)

Gender: Position:
Male 259(86.62%) Manager 82 (27.42%)
Female 40(13.38%) Owner 217 (72.58%)

Experience: Age:
1–5 years 70(23.41%) Less than 30 years 64 (21.40%)
6–10 years 91(30.44%) 31–40 years 101 (33.78%)
11–15 years 97(32.44%) 41–50 years 85 (28.43%)
Above 15 years 41(13.71%) Above 50 years 49 (16.39%)

Source: Authors’ analysis.
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6.  Empirical results and discussion

6.1.  Measurement model

For this study, the measurement model was assessed using the confirmatory composite analysis (CCA) 
method (Hair et  al., 2020). When the composite reliability (CR) and Cronbach’s alpha (α) values are more 
than 0.70, the reliability is reached (Nunnally & Bernstein, 1994). Additionally, ‘convergent validity’ and 
‘discriminant validity’ were employed to evaluate the construct validity (Hair et  al., 2019).

To verify convergent validity, the average variance extracted (AVE) value for each concept must be 
more than 0.50 (Sarstedt et  al., 2022). Additionally, each item’s factor loadings must be greater than 0.70. 
(Hair et  al., 2018), as shown in Tables 3 and Figure 2.

To confirm the validity of the discriminant, the ‘Heterotrait-Monotrait (HTMT)’ approach was utilized, 
following the guidance of Henseler et  al. (2015). In accordance with Henseler et  al. (2015), the values 

Figure 2.  Measurement model.
Source: Authors’ analysis.

Table 3.  Loadings, reliability, and convergent validity.
Variables Items code Factor loading α CR AVE

EMA EMA1 .727 .856 .877 .702
EMA2 .907
EMA3 .907
EMA4 .798

TMS TMS1 .822 .811 .863 .709
TMS2 .849
TMS3 .854

IP IP1 .867 .860 .861 .782
IP2 .895
IP3 .891

EP EP1 .883 .848 .853 .766
EP2 .883
EP3 .860

FP FP1 .947 .933 .948 .882
FP2 .969
FP3 .899

Note: AVE = average variance extracted; CR = composite reliability; α = Cronbach’s alpha; EMA = environmental management accounting; 
TMS = top management support; IP = institutional pressures; EP = environmental performance; FP = financial performance.
Source: Authors’ analysis.
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within the HTMT matrix must remain below 0.90, especially in relationships between different variables. 
In our study, the results demonstrated that none of the values exceeded this threshold, as shown in 
Table 4. As shown in Tables 3 and 4, all criteria ‘loadings, reliability, and validity’ have been satisfied, 
affirming the validity of the measurement models. In summary, the findings confirm that the constructs 
in the model (as depicted in Figure 1) demonstrate both convergent and discriminant validity.

Lastly, the model’s adequacy with the collected data was assessed, and the RMSEA value of 0.075 
indicates an acceptable fit for the measurement model (Byrne, 2016).

6.2.  Structural model

The structural model was assessed using the CCA procedure’ second-step recommendations (Hair et  al., 
2020). The model’s routes (Figure 1) were assessed for significance using a t-statistic calculated using the 
bootstrapping method (Peng & Lai, 2012). Bootstrapping with 5,000 resamples yielded robust path esti-
mates for hypothesized associations. PLS-SEM supports the predicted correlations in Tables 5–7.

The findings of the hypotheses are summarized in Table 5 and Figure 3. The results reveal that all 
paths exhibited positive and significant relationships. So, the following hypotheses are supported: H1, 
H2, H3, and H6.

Moreover, the interaction analysis of EMA and IP on EP was carried out to investigate whether IP 
serves as a moderator in the connection between EMA and EP. The findings, as outlined in Table 6, affirm 
that IP positively moderates the connection between EMA and EP. Therefore, H5 is supported.

Additionally, an indirect analysis was carried out to investigate whether TMS serves as a mediator in 
the connection between EMA and EP, consistent with Sarstedt et  al. (2020) recommendations. The find-
ings, as outlined in Table 7, affirm that TMS mediates the association between EMA and EP. Although 
EMA had a significant indirect effect on EP (β = 0.054, p < 0.05), it also had a significant direct effect 

Table 4.  Discriminant validity.
Variables EMA TMS IP EP FP

EMA
TMS .380
IP .091 .238
EP .514 .343 .189
FP .064 .242 .293 .268

Source: Authors’ analysis.

Table 5.  Path coefficients (direct effects).

Path β t value p-value

Confidence interval

DecisionBCI LL BCI UL

EMA→EP .392 7.239 .000 0.286 0.503 H1: Supported
TMS→EP .155 2.618 .009 0.036 0.267 H2: Supported
EMA→TMS .346 6.184 .000 0.240 0.461 H3: Supported
EP→FP .240 3.825 .000 0.114 0.359 H6: Supported
Source: Authors’ analysis.

Table 6.  Path coefficients (moderating effect).

Path β t value p-value

Confidence interval

DecisionBCI LL BCI UL

EMA*IP→EP .147 2.457 .014 0.032 0.266 H1: Supported
Source: Authors’ analysis.

Table 7.  Path coefficients (indirect effects).

Path

Direct path Indirect path Confidence interval

Decisionβ t value p-value β t value p-value BCI LL BCI UL

EMA→TMS→EP 0.392 7.239 0.000 0.054 2.300 0.021 0.012 0.103 H4: Partial 
mediation

Source: Authors’ analysis.



Cogent Business & Management 11

(β = 0.392, p < 0.01), implying that TMS partially mediates the EMA-EP relationship. Consequently, H4 is 
supported.

Subsequently, the model’s capacity was assessed to explicate variance using the R2 values for the 
internal variables. As presented in Table 8, the R2 values for the internal variables in our model were as 
follows: TMS (0.120), EP (0.279), and FP (0.058). These results can be interpreted according to Chin’s 
guidelines for forecasting, where 0.10 signifies weak prediction, 0.33 indicates moderate prediction, and 
0.67 suggests strong prediction (Chin, 1998).

Additionally, Cohen’s f2 criteria were employed to evaluate the magnitude of each predictor’s effect 
(Cohen, 2013). Cohen’s guidelines classify f2 values of ‘0.35, 0.15, and 0.02’ as ‘large, medium, and small 
effects’, respectively. Accordingly, the effect sizes in our study were as follows: EMA on TMS had an effect 
size of 0.136, EMA on EP had an effect size of 0.183, TMS on EP had an effect size of 0.028, and EP on 
FP had an effect size of 0.354 (refer to Table 8 for details). Moreover, the model’s predictive capacity 
using Stone-Geisser’s Q2 was assessed. The Q2 values for the internal variables, namely TMS (0.109), EP 
(0.233), and FP (0.007), all exceeded zero, indicating sufficient predictive relevance (following the criteria 
of Hair et  al., 2022; Peng & Lai, 2012).

6.3.  Discussion of results

This research seeks to enhance the Knowledge-Based View (KBV) theory by examining the connection 
between EMA and EP, with a focus on the mediating influence of TMS. Additionally, it examines the 

Figure 3. S tructural model.
Source: Authors’ analysis.

Table 8.  R², prediction, and effect size.

Constructs R2 Q2

f2 About

TMS EP FP

EMA 0.136 0.183
IP
TMS 0.120 0.109 0.028
EP 0.279 0.233 0.354
FP 0.058 0.007

Source: Authors’ analysis.
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role of IP as a moderator between EMA and EP. The results show that EMA positively affects EP, con-
sistent with prior research that posited a similar positive relationship. (e.g. Nkundabanyanga et  al., 
2021; Solovida & Latan, 2017). In this research, EMA is regarded as a managerial accounting tool 
employed to address environmental challenges. Our study suggests that organizations should contem-
plate the adoption of EMA as a means to enhance their EP. Top management, for instance, ought to 
keep track of all materialistic inputs and outputs, including trash, emissions, water, and materials. 
Analyses of product inventories, product environmental effects, and product improvement should all 
be acknowledged by top management. Furthermore, an accounting system can identify, assess, and 
categorize costs and obligations related to the environment. The results also reveal a favorable effect 
of EMA on TMS, corresponding with previous research that reinforces the favorable correlation between 
EMA and TMS (e.g. Bresciani et  al., 2023). Perez et  al. (2007) discovered that using TMS for ecological 
problems can improve EP. Literature has verified the valuable contribution of TMS in addressing envi-
ronmental concerns. (Bresciani et  al., 2023; Ilyas et  al., 2020). The EP of firms can be improved if man-
agement places greater emphasis on environmental concerns (Rehman et  al., 2021a). TMS also plays 
as a mediator in the EMA-EP link. Environmentally conscious businesses depend on TMS to gain a 
competitive edge (Spencer et  al., 2013). Previous scholars did not consider the mediating role of TMS 
between EMA and EP. The outcomes of our study follow the KBV, which suggests that knowledge-based 
resources like EMA directly contribute to improve EP and indirectly influence it through TMS. Moreover, 
the results indicated that IP modifies the association between EMA and EP. Lastly, there is a favorable 
correlation between EP and FP affirming Hypothesis 6. The results of our study are in line with earlier 
research (e.g. Eltayeb et  al., 2011; Yang et  al., 2011) that show how EP enhances FP.

7.  Conclusion

This empirical investigation was carried out on manufacturing SMEs in Yemen, an example of a LDC. 
The results of this study boost our understanding of the subject and address a significant research 
gap in sustainability literature. This study suggests a new model that offers a broader view of the 
EMA-EP relationship by investigating the mediating role of TMS and the moderating role of IP. The 
findings align with KBV and institutional theory as they provide empirical evidence supporting the 
positive and noteworthy impact of EMA on EP via TMS, under different levels of IP, for manufactur-
ing SMEs in Yemen. More specifically, the findings indicate that EMA is positively related to TMS, 
which in turn is positively related to EP. In addition, TMS acts as a mediator between EMA and EP. 
Importantly, the effect of EMA on EP is moderated by IP. Furthermore, EP is positively related to FP. 
Accordingly, this study has provided great contributions and insights to both theory and practice 
as follows

7.1.  Theoretical implications

Previous research has seldom delved into the influence of EMA, TMS, and IP on EP, and subsequently on 
FP. Our research expands on this by demonstrating that EP is affected by EMA practices both directly 
and indirectly in the context of Yemeni manufacturing SMEs. Therefore, our study incorporates EMA, TMS, 
and IP within the framework of KBV to forecast EP. EMA exerts a notable impact on EP when considered 
in conjunction with TMS. Furthermore, the findings clarify that IP encourages manufacturing SMEs to 
harness the complete potential of EMA, resulting in improved EP. The previous researcher used EMA to 
calculate corporate EP (Bresciani et  al., 2023). Our study findings show that the association between EMA 
and EP depends on IP. The researchers employed the Natural Resource-Based View theory to examine 
the association between EMA and EP (Solovida & Latan, 2017). Moreover, they also apply Resource 
Orchestration Theory to evaluate EP through EMA (Asiaei et  al., 2021). Previous studies have only partially 
considered investigating the connection between EMA and EP using the KBV. thus, this research fills this 
gap in the literature as a result. Within the framework of KBV, TMS acts as a mediating factor between 
EMA and EP. Even businesses have significant Assets like EMA that need the backing of upper manage-
ment to be deployed. TMS may be able to elevate EP, according to earlier studies (Rehman et  al., 2021b). 
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Additionally, research shows that ecological organizations rely on TMS to obtain a competitive edge 
(Spencer et  al., 2013). Our study uniquely incorporates TMS within the framework of the KBV to assess 
EP. Additionally, IP is employed as a moderating variable between EMA and EP within the KBV frame-
work. This is a novel approach as previous researchers did not explore this relationship using the KBV 
perspective (Dumont et  al., 2017).

Lastly, the research also discovered a substantial link between ecological and financial success. Most 
previous study has only examined one component of organizational success, either an environmental 
one (Aigbedo, 2021; Elijido-Ten, 2007) or economical (Saeidi et  al., 2018). They noticed performance as a 
singular variable, but in our study, we have sought to bridge this gap by separately evaluating each 
variable. Nevertheless, this recent analysis reveals that ecological and economic benefits are obtained 
through EMA in succession. This discovery helps reconcile previous findings concerning the correlation 
between EMA and EP, reinforcing the notion that it ultimately leads to environmental sustainability (King 
& Lenox, 2001; Mayndarto & Murwaningsari, 2021).

7.2.  Practical implications

From a management standpoint, our research plays an important role in ascertaining EP through the 
lenses of EMA, TMS, and IP. If Yemeni SMEs aim to improve their EP, their focus should be on implement-
ing an accounting system that systematically records various materialistic inputs and outputs, for exam-
ple, energy, waste, water, emissions, materials, and more. Additionally, management should give due 
recognition to analyzing product inventory, analysis of product improvement, and analysis of product 
ecological effects. Furthermore, an accounting system can calculate, identify, and categorize expenses 
and liabilities associated with the environment. If a company wants to enhance EP, it should concentrate 
on TMS and IP. The senior management teams must give whatever resources are needed for EMA imple-
mentation. Hence, with the backing of top management, improvements in EP can be realized. Lastly, 
management must prioritize addressing IP if they aim to improve EP.

7.3.  Limitations and scope for future research

Although the useful information supplied by this study, it is essential to acknowledge its constraints, 
which, in turn, warrant future investigation. First, the research’s sample was confined to SMEs situated 
in the Sana’a region of Yemen. Therefore, forthcoming research could thus concentrate on certain 
company sizes, industries, or regions to get a deeper grasp of the connection between EMA and EP 
in various circumstances or contexts within the framework of emerging and developed countries. 
Second, this research relied on a cross-sectional survey methodology, which does not permit for causal 
conclusions because it does not account for the temporal relationships among EMA, TMS, EP, IP, and 
FP. Therefore, forthcoming research must aim to gather longitudinal data to capture the conditional 
impacts.
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