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Accepted: 2026-03-22 MSMEs. Meanwhile, MSMEs have a substantial cumulative effect on the
environment. Microfinance institutions provide financial and non-financial
services to MSMEs, and microfinance institutions can help MSMEs transition
towards adopting environmentally friendly practices. Hence, the purpose of
this study was to explore the perceived contribution of green microfinance to
influencing MSMEs to implement green activities. Employing a critical review
methodology, this study analyzed green microfinance literature from diverse
online library databases, including Elsevier, Google Scholar, PROQUEST,
EMERALD, Science Direct, Research Gate, IEEE, and JSTOR. This study found
that MFIs can influence MSMEs to adopt greener practices by including
environmental issues in their goals, strategies, and operations. Sustainable
practises were also found to be influenced by MSME owners/managers'
mindsets, legislative frameworks, stakeholder pressure, competitive dynamics,
perceived benefits, and consumer demand for eco-friendly products. As a
recommendation, the study proposes that Rural and Community Banks,
savings and loans companies, and credit unions should be included in the
Environmental and Social Risk Management (ESRM) regulatory framework for
green financing within the banking industry to address environmental concerns
stemming from MSMEs.
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INTRODUCTION

Environmental risk stands as a pressing global challenge today (Ossebaard & Lachman, 2021).
Human activities are the primary drivers of environmental problems, with mitigation efforts
predominantly focused on large corporations, often overlooking micro, small, and medium-sized
enterprises (MSMEs). Although individual actions by MSMEs may seem inconsequential, their
cumulative impact is substantial (Singh et al., 2019). Climate change threatens MSMEs, individuals,
and households, undermining their financial stability (Satterthwaite et al., 2018).

The UN's three-decade commitment to Conference of the Parties (COP) global climate
summits shows that environmental awareness has gained international recognition. These
gatherings address climate change and environmental imbalances exacerbated by anthropogenic
activities.

In 2009, rich countries pledged to raise $100 billion by 2020 to assist vulnerable nations in
mitigating environmental challenges. However, at the time of this investigation, this commitment
remains unfulfilled (Robert & Schleyer-Lindenmann, 2021; Chowdhury & Tadjoeddin, 2022). It
underscores the Conference of the Parties' recommendation for developing countries to formulate
their Nationally Determined Contributions (NDCs) with reduced reliance on wealthy nations. It
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implies that developing countries must devise pragmatic measures to establish national programs
addressing environmental problems and climate change.

Ghana, for instance, implemented its Environmental and Social Risk Management (ESRM)
legislative framework for green financing in November 2019, focusing primarily on commercial
banks. This approach, effective for large-scale enterprises regulated by government institutions, has
limited coverage for MFlIs, which predominantly fund dispersed, often unregistered, and less
regulated MSMEs (Agyapong, 2020; Boon & Yeboah, 2018).

In the realm of microfinance, some experts, donors, and international organizations posit that
MFIs can play a role in fostering environmentally friendly attitudes among their MSME clients
(Allet, 2012).

Every economy relies on MSMEs for job creation, economic growth, productivity, and poverty
reduction. Their ability to innovate products and processes can considerably impact national
financial well-being (Madrid-Guijarro et al., 2009). The expansion of these enterprises reinforces the
economic fabric of emerging countries, with global recognition for their role in sustainable
grassroots economic development (Pandya, 2012).

On a global scale, MSMEs account for approximately 95% of enterprises worldwide and 60%
of private sector jobs (Ayyagari et al., 2007). The United Nations Industrial Development
Organization (UNIDO) highlights that over 90% of African enterprises are MSMEs. In Ghana,
MSMEs' contribution to GDP surged by 49% in 2012 (PWC, 2013). According to Abor and Quartey
(2010), Ghana's MSMESs form approximately 92% of businesses, create about 85% of manufacturing
jobs, and contribute nearly 70% to GDP.

Gakpo, Wujangi, Kwakye, and Asante (2021) emphasize the role of Ghana's MSME sector in
employment creation and poverty reduction. According to Chetama et al. (2016), a thriving MSME
sector is critical for poverty reduction and growth, especially in Sub-Saharan Africa. Liedholm and
Mead (2005) used surveys from many African nations to estimate that 17%-27% of the working
population is employed by MSMEs, approximately twice as many as large firms and the
governmental sector. USAID (2010) later reported that MSMEs employ a third or more of the low-
income countries' labor force.

However, despite their significant contributions, it is evident that many operational activities
of MSME:s contribute to ecological issues such as species extinction, land degradation, deforestation,
poor waste disposal, and pollution (Brahmbhatt, Haddaoui, & Page, 2017). Addressing the
environmental impact of MSMEs becomes imperative in fostering sustainable growth and
development.

The European Commission (EC) (2022) reports that over 23 million SMEs in the EU account
for 63% of overall company carbon footprints. SMEs generate nearly 50% of Europe's GDP and 100
million jobs. In Europe, SMEs account for 60 to 70% of aggregate pollution, constituting nearly 99%
of companies (Yadav et al., 2018; European Commission, 2014). UNIDO notes that MSMEs make up
more than 90% of all registered African enterprises, providing over 80% of job opportunities. Given
their significant environmental footprint, it is crucial to ensure that MSMEs in Africa are
environmentally sensitive.

MFIs help MSMEs grow by providing loans, savings, insurance, remittances, and other non-
financial services. As financial intermediaries for MSMEs, MFIs have the potential to influence and
reposition MSMEs to incorporate environmental concerns into their goals and operations. The
growing desire for MFIs to integrate environmental issues into their operating strategies is evident
in the literature (Allet & Hudon, 2015; Mia et al., 2018; Allet, 2014). Therefore, this study aims to
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investigate the perceived ability of microfinance institutions to influence MSMEs to adopt green
operations.

Research on green microfinance (GM) has diverse focal points, including the sustainability of
MFIs, the environmental and social performance of MSMEs, and the sustainable environmental
performance of MSMEs (Atahau et al., 2021; Abid & Kacem, 2018; Allet, 2014). This study aims to
offer a comprehensive review, delving into the potential of GM to steer MSMEs towards adopting
green practices in manufacturing and services.

The following sections of the paper provide a comprehensive literature assessment on the
microfinance concept, the triple bottom line, and green microfinance. The next section explains the
methodology employed for the study, followed by a discussion of MSMEs' definition,
environmental impacts, the potential of GM to inspire sustainable practices, microfinance
institutions' influence on MSMEs to go green, and MSMEs' environmental consciousness. In
conclusion, the article summarizes key observations and provides relevant recommendations.

Theoretical Framework of Microfinance and Concept. In the 1970s, Professor Muhammad
Yunus introduced microfinance. According to this theory, people with low incomes are capable of
utilizing credit to generate enough income to repay a loan and its associated interest under
appropriate conditions. Additionally, this approach aims to stabilize income, smoothen
consumption, protect against risk, facilitate asset acquisition, and ultimately alleviate poverty
(Zhang & Posso, 2019; Khan, Ahmad, & Shireen, 2021).

Lack of collateral and inability to meet traditional credit conditions prevent people with low
incomes from getting mainstream bank loans (Zhang & Posso, 2019). Consequently, the
impoverished turn to alternative sources, relying on family, friends, neighbors, traders, rotating
savings and credit associations, and, to a greater extent, moneylenders for financial assistance
(Egbide, 2020). Unfortunately, moneylenders often impose usurious interest rates, exacerbating the
financial hardships of people with low incomes.

In response to this issue, the concept of microcredit emerged to address this issue by lending
money to micro and small entrepreneurs and economically engaged people without access to
traditional banking services (Egbide, 2020). Figure 1 shows a schematic representation of
microfinance.
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Figure 1. Schematic representation of the microfinance concept
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The notion of microfinance evolved from microcredit by integrating savings, insurance, money
transfer, and other non-financial services (Cosgrove, 2021; Moyo, 2020; Kyereboah-Coleman & Osei,

2008; Obaidullah, 2008).

The Triple Bottom Line Theory. One of the theories supporting the sustainability of MSMEs
is the triple bottom-line framework. John Elkington propounded this theory in 1994 to encourage
firms to balance environmental, financial, and social responsibility. He believed firms should issue
three reports. These included the traditional corporate financial report, as well as the social and
environmental responsibility reports of the firm. (Hindle 2008). The triple bottom line framework is

shown in Figure 2.

Figure 2. Triple Bottom Line Framework of Green Microfinance
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Triple bottom line encourages firms to consider both financial advantages and the impact of
their activities on the environment and society, which can be raised or lessened (Shou, Shao, Lai,

Kang, & Park, 2019).
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The term "triple bottom line" is the set of concepts, issues, and procedures a company must
follow to maximize economic, social, and environmental value while reducing negative impacts.
Allet (2014) defines the triple bottom line as a business concept in which organizations track their
social and environmental impact as well as their financial success. According to Majid and Koe
(2012), the "Triple Bottom Line" structure is divided into "3Ps" that stand for concern for profit,
people, and the planet.

Green Microfinance. GM is a developing research topic that aims to broaden the scope of
microfinance to include environmental concerns. In recent years, the term "green microfinance" has
come to refer to the practice of MFIs incorporating environmental sustainability themes into their
operations and promoting environmentally friendly activities and solutions. Meanwhile,
traditionally, microfinance has two goals: economic and social.

GM is a unique strategy that has received little attention in Sub-Saharan Africa, particularly
Ghana (Abid & Kacem, 2018). GM incorporates environmental issues into the financial and social
goals of microfinance, shifting the paradigm from a double bottom line to a triple bottom line (Allet,
2014). GM attempts to impact the decision-making and behavior of MFIs, as well as the behavior of
MSMEs who are predominantly MFI clients (Huybrechs, Bastiaensen, & Forcella, 2015). GM either
prohibits credit for non-eco-friendly businesses or vigorously designs loan programs to boost pro-
environmental firm activity to minimize MSMEs' environmental sensitivity. GM attempts to reduce
the environmental impact of business actions, assist in decreasing monetary risk, improve the
standard of living, and/or conserve and restore natural resources (Huybrechs et al., 2015).

Contemporary microfinance experts continue to argue for GM, which promotes
environmental responsibility alongside social and financial goals. It means MFIs should consider
the "Triple Bottom Line" when serving their numerous clients (Allet, 2014).

METHODS

The methodology employed for this study aimed to conduct a thorough and scientific
literature review to ensure a comprehensive analysis of the subject matter. The process involved
accessing multiple online databases renowned for scholarly publications, including Elsevier, Google
Scholar, PROQUEST, EMERALD, Science Direct, Research Gate, IEEE, and JSTOR. The choice of
these databases was strategic, encompassing a diverse range of disciplines to gather relevant
information and valuable insights related to the study's focus on GM and its potential impact on
inspiring MSMEs to adopt environmentally friendly practices.

The literature review was designed as a systematic and exhaustive search, adhering to
established research methodologies to enhance the reliability and validity of the findings. The
objective was to collate a broad spectrum of scholarly articles, research papers, conference
proceedings, and other relevant publications to create a robust foundation for understanding the
concepts of microfinance, the triple bottom line, green microfinance, MSMEs, and the environmental
consequences of MSME activities.

The initial step involved defining the scope and parameters of the literature search. Keywords
related to green microfinance, MSMEs, environmental sustainability, and related topics were
identified to guide the search process effectively. Boolean operators such as "AND" and "OR" were
utilized to refine search queries and narrow down results to the most relevant and significant
publications. The inclusion criteria for selecting literature encompassed scholarly articles and
research papers published in peer-reviewed journals, conference proceedings, and authoritative
books. The relevance and quality of each source were carefully evaluated to ensure the inclusion of
high-impact and credible information in the review.
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The search process involved systematically querying each database with the identified
keywords and reviewing the abstracts of the retrieved articles. Subsequently, selected full-text
articles were critically examined to extract pertinent information addressing the objectives of the
study. The review was not limited to a specific period, allowing for the inclusion of both recent and
seminal works.

Synthesizing the information obtained from diverse sources facilitated the creation of a
comprehensive narrative on the state of knowledge regarding GM and its potential influence on
MSMEs' environmental practices. The methodology adopted ensures that the study is grounded in
a robust understanding of existing literature, providing a solid basis for insights, observations, and
recommendations presented in subsequent sections of the article.

RESULT AND DISCUSSION

Definition and Overview of Micro, Small and Medium Enterprises. MSMEs are viewed as
independent enterprises with a modest market share that are run by their owners or co-owners
(Afful-Koomson & Fonta, 2015; Kadarisman, 2019). Countries and institutions define MSMEs
differently (Esubalew & Raghurama, 2017; Agyapong & Arthur, 2018; Verma, 2019). Thus, defining
small firms globally is problematic. According to Samantha (2018), Peprah, Abdulai, and
Agyemang-Duah (2020) and Nadyan, Selvia, and Fauzan (2021), the criteria normally used to define
MSME:s include: number of employees, the enterprise's turnover, assets and market share. Esubalew
and Raghurama (2020) posit that the heterogeneous definitions of MSMEs are attributed to the
diversity of enterprises involved. What exactly an MSME is depends on who is doing the definition.

SMEs, according to the World Bank, have up to 300 employees or $15 million in revenue. The
European Union (EU) classifies a firm with fewer than 10 people as micro, less than 50 as small, and
less than 250 as medium (Gibson & Van der Vaart, 2008).

The cut-off point for SMEs in Norway is 100 workers (Johansen, 2017). According to Ferraz
and Pereira (2017), an SME in the US and Canada is any company with 5 to 500 employees and less
than $50 million in annual gross revenues. A microbusiness has fewer than 5 workers.

In South Africa, MSMEs are termed as SMMESs, which stands for small, medium, and micro
enterprises. According to ILDP (2014), the amended National Small Business Act (2003 and 2004,
NSB Act), an SMME is a registered enterprise with less than 250 employees. Ghana's government
has standardized the concept of MSMEs for all institutions to enable uniformity in support systems
and incentives, progress monitoring, and efficient research. According to the Micro, Small, and
Medium Enterprises Regulation (2021) by the Ghana Enterprise Agency (GEA), formerly known as
the National Board for Small Scale Industry (NBSSI), a micro enterprise is defined as a business with
fewer than 5 permanent employees and a turnover or assets of GH¢150,000. Small firms have 6-30
permanent employees, GH¢150,006-6,000,000 turnover or assets. Medium-sized businesses have 31
to 100 permanent employees. They have a turnover or asset range of GH¢6,000,006 to 18,000,000.

Environmental consequences of micro, small and medium enterprises' activities. MSMEs
work in proximity to the environment (Joseph, 2020) and are therefore less attentive to
environmental issues. Human activity exacerbates climate change (Liu et al., 2022). Sukumaran
(2022) posits that overconsumption of natural resources for human needs is a trigger for natural
disasters. Banholzer et al. (2014) and Sloggy et al. (2021) found a correlation between natural
disasters and climate change that harms humans worldwide. Extreme precipitation, drought,
earthquake, greater storms, heat waves, and sea level rise from melting polar ice caps threaten the
ecology, MSMEs, the community, and coastal towns. It also has a deleterious impact on coral reefs
and other marine species.
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According to Singh et al. (2018), individual MSMEs' income-generating activities have little
influence on the environment, but the cumulative impact is substantial. MSMEs contribute to air
pollution (AP), which is described by the World Bank (2020) as the main environmental risk in
Ghana. According to Darko et al. (2022), MSMEs contribute to both household and ambient air
pollution (HAP and AAP).

Stanaway et al. (2018) found that ambient and residential air pollution kill 105 people per
100,000. About 16,000 Ghanaians die prematurely each year, 8,500 in cities and 7,600 in rural regions.
AP accounts for 8% of all deaths. Ghana's AP is anticipated to cost 4.2 percent of GDP in 2017, or
US$2.5 billion (World Bank, 2020).

Studies show that most Ghanaian water contamination is anthropogenic and MSMEs are
significantly responsible (Darko et al., 2022). MSMEs' mining activities release cyanide, mercury,
and other organic pollutants into waterways (Obiri-Yeboah et al., 2021). Many MSMEs prioritize
profits over the environment (Joseph & Kulkarni, 2020; Nugroho et al., 2017).

Kyere-Boateng and Marek (2021) attribute Ghana's deforestation and forest degradation to
agricultural expansion, illegal logging and mining, population growth, and inefficient laws.
Charcoal burning, farming with weedicides, pesticides, and inorganic fertilizers, improper solid
waste disposal into drainage, toxic liquid disposal, brick making, fish smoking, and sand winning
harm the environment and communities (Arshad et al., 2020). Studies estimate yearly forest losses
at 2.6% of agricultural GDP (Damnyag et al., 2011).

The aforementioned environmental issues have negative financial consequences for the very
existence of the firms that generate the environmental imbalance. Similarly, the quality of life of
MSMEs!' clientele is also affected.

Environmental impacts also stretch beyond the community to the global environment through
the emission of greenhouse gases (Adamo et al., 2021; Shahidullah and Haque, 2015). As a result,
GM is interconnected with other areas such as credit risk management, MSMEs' financial
performance, food sufficiency, access to affordable energy, health, climate change adaptation and
mitigation, rural development, and social mission.

Microfinance institutions' influence on MSMEs to Go Green. One of the primary issues that
MSMEs face is the inability to obtain financing from traditional banks. MSMEs face capital
constraints, which prevent them from surviving and growing (Agyapong, 2020; Amoah & Amoah,
2018). Their main sources of funding include retained earnings, informal savings, credit associations,
and money lenders. Among other things, this challenge inspired the microfinance concept, which
provides financial assistance to MSMEs (Bali and Rathod, 2019; Bongomin, 2020).

Because MFIs serve primarily as financial intermediaries for MSMESs, there is a growing desire
for them to incorporate environmental considerations into their operating strategies to reposition
MSME:s to embrace and include environmental concerns in their goal setting and operations. (Allet
and Hudon, 2015, Mia et al., 2018, Allet, 2014). According to Sachs et al. (2019), MFIs that use green
finance have an impact on the socially responsible conduct of other businesses while also improving
their performance. Furthermore, GM holds MFIs accountable for the activities that they fund. GM
institutions, as a result, tend to incorporate environmental issues into their objectives, which are
reflected in their credit practices.

Allet (2014). notes that microcredit programs can assist MSMEs in thriving by promoting and
achieving environmental, social, and financial benefits by channeling loans toward ecologically
friendly actions.

As proposed in GM circles, a key link between microfinance and the environment is the impact
that the MFI has on the environment through the activities of its clients, and how this may contribute
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to environmental degradation or restoration at various levels (Allet and Hudson, 2015; Allet, 2014;
Garcia-Pérez et al., 2018; Ashraf et al., 2022).

Green MFs also investigate and develop procedures and strategies for mitigating MSMEs'
environmental deprivation risks, promoting more resilient investments, risk transfer via
microinsurance, and supporting MSMEs (Huybrechs et al., 2015). MFIs offer microcredit in
conjunction with technical assistance and environmental awareness. It decreases environmental
imbalances and their effects, which can have a detrimental influence on an MSME's loan repayment
capacity and, as a result, raise the risk of default for MFIs (Kapitsa, 2020).

Microfinance's micro enterprise investment training helps clients manage their businesses and
reduce transaction risks (Irene et al., 2015) and grow sustainably (Putri et al., 2020).

Nugroho et al. (2017) contend that MFIs help MSMEs adopt green technologies, eco-friendly
packaging and designs, energy-efficient equipment, solar energy, organic farming, and other eco-
friendly practices, thus reducing their environmental impact.

In South-East Asia, Mia et al. (2020) examined how MFIs contribute to environmental
sustainability, with a specific focus on reducing greenhouse gas (GHG) emissions in agriculture. The
study’s findings showed that green MFIs have a good impact on environmental greening initiatives.

Rouf (2012) contrasted Grameen Bank's Bangladeshi lending system with Alterna Savings'
Canadian program and their effects on Toronto's economy and environment. The findings indicate
that microfinance has a favorable influence on environmental performance in both Bangladesh and
Canada.

In rural southern Bangladesh, Shahidullah and Hague (2014) investigated six green-
microcredit-based microenterprises' environmental impacts. The survey found that most of these
businesses were sustainable, compliant with environmental laws, and profitable enough to survive.
Case study and participatory research were used by Shahidullah and Hague (2015) to study a
microfinance organization headquartered in two different areas in Bangladesh. The study evaluated
green and traditional microfinance-assisted firms' environmental challenges and calculated their
greenhouse gas (GHG) emissions. According to the data, microenterprises that receive loans from
MFIs and apply green procedures emit fewer greenhouse gases than those that use traditional
strategies.

Perez et al. (2020) used MIX Market sustainability data to examine microfinance institutions'
operations and sustainability efforts. The survey covered Europe, Asia, Africa, America, Oceania,
and the Caribbean. The researchers analyzed the data using content analysis. Findings from the
study reveal that the impact of microfinance on environmental performance is different in the
various countries considered in the study.

Finally, Uddin et al. (2021) examined the profitability of Bangladeshi MFIs from green
microfinancing using data from 365 stakeholders, clients, and officials. MFI profitability was found
to be positively correlated with green microfinance.

The review identified several empirical studies in the field of microfinance that support the
claim that GM has the potential to encourage MSMEs to adopt environmentally friendly operations.

Influential Factors on Environmental Consciousness in MSMEs. A critical analysis of the
available literature on GM was undertaken in order to assess whether microfinance can incorporate
environmental dimensions in its objective setting and succeed in reorienting MSMEs to be more
environmentally friendly. The review of literature has established the contribution of MFIs to
mitigating the effects of anthropogenic environmental issues. The literature evaluation observed that
microfinance had varying impacts on environmental performance in different countries. (Perez et
al. 2020).
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The analysis of the literature indicates that MFIs of greater scale and those that are registered
as banks exhibit superior performance in terms of environmental policy implementation and
environmental risk assessment. It was revealed that MFIs' financial and non-financial services can
influence MSMEs to go green. The main source of financing for MSMEs is MFI, and including
environmental issues in lending policies will encourage greening, given attractive interest rates and
larger loan amounts.

Green MFls investigate and develop procedures and strategies for lowering MSMEs'
environmental deprivation risk, fostering more resilient investments, risk transfer via
microinsurance, and supporting MSMEs' activities.

The literature review revealed that there are other factors that affect the environmental
consciousness of small businesses. The other germane factors that were noted in a study conducted
by Agarwal, Agrawal, and Dixit (2020) included i) owner/manager commitment to sustainability,
ii) Legislation iii) economic benefits, iv) stakeholder pressure, v) firm performance Vi) demand for
eco-friendly products and vii) competition.

CONCLUSION

An analytical assessment was conducted to examine the capacity of microfinance institutions
to incentivize MSMEs to adopt environmentally friendly practices in Ghana and globally. The
literature analysis revealed that MFIs can use targeted adaptation strategies to manage the
environmental issues arising from small enterprises in Sub-Saharan Africa. A thorough evaluation
of GM shows that when MFIs integrate environmental awareness guidelines into their operations,
MSMESs adopt and implement environmentally friendly activities.

The review highlights a lack of research conducted in Sub-Saharan Africa regarding the topic
area, indicating the necessity to address this gap. The disregard for environmental issues stemming
from the unregulated activities of MSMES has significant consequences for both the environment
and the communities that accommodate these small firms. A general suggestion is to promote the
development of practical operational policies and strategies by MFIs in Ghana, with the aim of
encouraging MSMEs to adopt environmentally friendly practices in order to protect the
environment.

The government must establish a dedicated fund to provide financial support for MSMEs'
green initiatives. MFIs should have low-interest access to this money to lend to their clients.

To encourage MSMEs to adopt green practices, government initiatives like the National
Entrepreneurship and Innovation Program (NEIP) and the Ghana Enterprise Agency (GEA) SME
grant, which provide financial assistance to selected entrepreneurs, should require a thorough
environmental impact assessment as a prerequisite for qualification. It will inspire entrepreneurs to
devise inventive methods to mitigate their environmental impact. Furthermore, it is essential to
conduct regular monitoring following the disbursement of the money to verify that they are being
utilized for its intended purpose.

Since MFIs influence MSMEs' environmental performance differently across nations, the
potential of MFIs to influence MSMEs in a specific area to adopt environmentally friendly practices
needs to be examined.

MFIs have a vested interest in encouraging MSMEs to implement environmentally friendly
practices since this would reduce the credit risk associated with the management of environmental
risks caused by MSMEs. The contention posited here is that environmental hazards have the
potential to diminish the financial stability of MSMEs. The depletion of natural resources may render
a business unsustainable, leading to potential reputational issues and adverse impacts on its
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operations. Pollution can cause health issues and fines for environmental violations. MFIs must
manage their clients' environmental hazards to reduce credit risk.

It is worthy to note that MSMEs' decisions to adopt sustainable practices are influenced by
many other factors, including the owner/manager's orientation, regulation, the cost of adopting
environmentally friendly practices, stakeholder pressure, competition, firm performance, and
demand for eco-friendly products. Therefore, in order to effectively implement green microfinance,
these factors must be considered. This investigation will provide valuable insights for developing
suitable strategies and policies to promote environmental sustainability.
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