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ABSTRACT

Small and medium-sized enterprises (SMEs) account for 99 percent of all the businesses globally
and generate 50-60% of employment. Although sustainable environmental performance is a
primary imperative, these SMEs remain under-represented in sustainability writings when
compared to large corporations, despite the fact that they generate large amounts of industrial
waste and emissions. This systematic review aggregates empirical data on determinants and
outcomes of environmental performance in SMEs. In accordance with PRISMA guidelines, we
conducted a search in Scopus and Web of Science databases for peer-reviewed articles (2015-
2025) that returned 63 studies out of 1,077 initial records. Six determinant categories were
identified through thematic analysis: organizational (environmental leadership, green human
resource management), stakeholder pressures (regulatory, market, institutional), innovation and
technology (green innovation, digital systems), resource-based (human and financial capital),
strategic orientation, and supply chain collaboration. Reduction of emissions, environmental
outcomes, certification, and resource efficiency were the most frequently occurring, having
varying operational and financial impacts. Methodological quality was 7.8/10 on average (82.5%
>8). Studies applied predominantly quantitative methods (78%) in developed (44%) and
developing (41%) economies. The most important gaps identified are longitudinal determinant
interactions, SME heterogeneity, and resource constraint prevention strategies in diverse
contexts.

Keywords: Environmental performance; SMEs; sustainability; determinants; systematic

review; PRISMA

1. INTRODUCTION:

Sustainable environmental performance has become a
primary imperative for organizations globally. Small and
medium-sized enterprises (SMEs), however, remain
under-represented in sustainability writings compared to
big firms (Hristov et al., 2022). SMEs account for 99
percent of all the businesses globally and generate 50-60%
of employment, but generate large amounts of industrial
waste and emissions (Cantele & Zardini, 2020). Contrary
to the large corporations with dedicated sustainability
departments and enormous budgets, SMEs are
constrained by means that redefine their environmental
performance dynamics at their very foundation (Ashton et
al., 2017).

The new meta-analytical school of thought is that
environmental performance in SMEs is moderated by an
intricate interplay among organizational competencies,
external institutional pressures, and strategic decisions
(Gao etal., 2019). Previous reviews either address general
sustainability issues without SME nuance or focus on
single-determinant topics like green innovation (Carfora
& Scandurra, 2021). Heterogeneity in SME contexts
across developing and developed economies, various
sectors, and different regulatory frameworks requires
integration that discerns drivers unique to resource-scarce
firms.

This review responds to three research questions: (1)
What are the determinants of sustainable environmental
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performance among SMEs? (2) What are the resulting
environmental, financial, and operational outcomes from
these determinants? (3) How do determinant-outcome
relationships differ between geographic settings and firm
types? Through systematic synthesis of empirical
evidence released 2015-2025, this review determines
actionable determinants for practice and research gaps for
academics studying SME sustainability. Logically,
limiting this review to the last 10 years ensures that the
compiled evidence reflects the latest practices in
sustainability, regulatory environments, and technological
innovations relevant to SMEs. The field of corporate
sustainability, particularly for SMEs, has evolved rapidly,
potentially rendering older studies less relevant to current
challenges.

2. METHODOLOGY
SEARCH STRATEGY
A thorough search was undertaken in two prominent
academic databases (Web of Science and Scopus) on peer-
reviewed journal articles. The selection of these two
databases is because they are widely considered the two
most trusted and authoritative sources for scholarly, peer-
reviewed literature. This ensures that the articles retrieved
are generally of high academic quality and from reputable,
peer-reviewed journals, which is crucial for the validity of
a systematic synthesis. The search process used Boolean
operators with a mixture of controlled vocabulary and
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developed keywords through initial scoping.

Search terms

were developed

iteratively

through

consultation of the included studies' terminology and
controlled vocabulary in both databases.

Table 1: Search strings and records retrieved from
Scopus and Web of Science databases for SME

environmental performance literature.

Search String Records

1.DATABASE Retrieved

Scopus TITLE-ABS-KEY 547
(("sustainable
environmental
performance"” OR
"environmental
performance” OR "green
performance"” OR
"environmental
sustainability") AND
("SME*" OR "small
medium enterprise*" OR
"small-medium
enterprise*" OR "family
firm*") AND
(determinant® OR driver*
OR factor* OR
antecedent™ OR
outcome* OR impact*
OR effect*))

Web of Science | TS= (("sustainable | 530
environmental
performance"” OR
"environmental
performance” OR "green
performance"” OR
"environmental
sustainability") AND
("SME*" OR "small
medium enterprise*" OR
"small-medium
enterprise*" OR "family
firm*") AND
(determinant* OR driver*
OR factor* OR
antecedent™ OR
outcome* OR impact*
OR effect*))

Total Initial | -

Records 1,077

Study
Design

Conceptual/theoretical
papers without
empirical data;
editorials

Empirical
quantitative,
qualitative, or
mixed-methods
studies;
systematic
reviews

Small and
medium-sized
enterprises
(SMEs <500
employees)
Environmental
performance:
emissions
reduction,
resource
efficiency,
compliance,
certification,
sustainable
development
indicators
Published
2015-2025

Large corporations
(>500 employees)

Population

Studies without
environmental

outcome measures

Outcomes

Temporal Published before 2015

INCLUSION AND EXCLUSION

Table 2: Inclusion and exclusion criteria for peer-

reviewed studies on environmental performance

determinants and outcomes in SMEs.

Criterion Inclusion Exclusion

Publication = Peer-reviewed = Conference

Type journal articles | proceedings, book
chapters, grey
literature, reports

Language @ English- Non-English

language publications

publications

STUDY SELECTION PROCESS

This study followed the PRISMA-P guideline. This
guideline offers a standardized framework that assists
researchers in explicitly delineating the review objectives,
eligibility criteria, search strategy, and intended
methodologies before conducting the review, thereby
mitigating the risk of bias, selective reporting, and
arbitrary methodological choices (Moher et al., 2015).
Following PRISMA-P guidelines, study selection
proceeded through four stages as illustrated in Figure 1
below. Electronic searches identified 1,077 records. After
deduplication, 1,059 unique records remained. Title and
abstract screening excluded 970 records, retaining 89 for
full-text review. Full-text assessment for detailed
eligibility excluded 26 records. Sixty-three studies met all
inclusion criteria and were included in qualitative
synthesis.

Records identified through Scopus and Web of
Science (WoS) searching (n = 547 + 530)

] ‘ \denhﬂcatiun]

- Records excluded (n= 18)
| Records screened (n = 1,077) }——) (duplicate records)
= ¥
=
o | Records after removing duplicates (n = 1,059) ‘
2 Records excluded (n = 970)
@ l (due to titie/abstract screening: off-
topic n=742, non-SME focus n=158,
| Records screened (n = 1,059) non-English n=45, wrong document
1 type n=27)

Full-text articles excluded, with
reasons (n = 26) (no empirical data

Full-text articles assessed for eligibility (n = 89) ‘\_’ a o s =
n=3, non population n=7, no

Eligibility

environmental outcomes

1 n=B, inaccessible n=5)

Included

Studies included in qualitative synthesis (n = 63)

Figure 1: PRISMA Flow Diagram
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DATA EXTRACTION AND
ASSESSMENT

Standardized data extraction forms recorded: author(s),
year of publication, journal, country/region, study design,
sample size, environmental performance definitions,
determinants found, reported results, and effect sizes.
Quality assessment used modified Effective Public Health
Practice  Project  (EPHPP)  criteria,  assessing
appropriateness of study design, sampling strategy,
response rates, measurement validity, control of
confounding, and statistical analyses. Studies were rated
0-10, with >8 as high quality. Mean quality score was 7.8
(SD=0.9); 52 studies (82.5%) had a score >8.

QUALTY

2. RESULTS

STUDY CHARACTERISTICS

The 63 studies included range in publication years
between 2015 and 2025, with their distribution in more
recent years. There were 41 articles (65.1%) in Scopus,
and 22 articles (34.9%) in Web of Science. The database
distribution is shown in Figure 2 below. Geographic
distribution indicates representation from developed,
developing, and transition economies as outlined in Table
4.

The following pie chart shows Scopus covers 65.1%
of the studies included (n=41) compared to Web of
Science, which covers 34.9% (n=22) or 63 articles. The
division reflects the wider scope of indexing of Scopus in
studies on sustainability and SMEs, particularly in
emerging economy environments.

1. Distribution of Articles by Database

@ Scopus: 41 articles (65.1%) B web of Science: 22 articles (34.9%)

Figure 2: Database Distribution of Included Studies

As Figure 3 below shows, Scopus database publications
exhibit temporal clustering with a peak of publications in
2021-2022 (n=9 in each year), then in 2023 (n=7).
Activity in earlier years (2015-2018) was very limited
(n=1-2 yearly), while in 2019-2020, activity levels were
moderate (n=4 and n=3 respectively). The latest years,
2024-2025, have sustained research interest (n=2 and
n=1). This temporal trend demonstrates increased
scholarly focus on SME environmental performance after
2019.

2. Number of Articles in Scopus Database (2015-2025)

015 2016 017 2018 2015 2021 2022 023 2024 2025
[

Figure 3: Temporal Distribution - Scopus Database
(2015-2025)

Figure 4 below illustrates that Web of Science
publications are found densely in 2017-2019 (n=5, n=4,
n=4 respectively), which is the peak period for the
database in terms of SME sustainability studies. The
earlier ~foundational years (2015-2016) yielded
moderately (n=1-1), with 2021-2023 revealing
diminishing but continuous activity (n=1, n=1, n=5). This
pattern indicates that Web of Science took early
foundational studies, while Scopus covers more recent
studies.

3. Number of Articles in Web of Science Database (2015-2025)

Num ber of Articles

Total Web of Science Articles: 22

Figure 4: Temporal Distribution - Web of Science
Database (2015-2025)

Methodologically, as shown in Table 3, the reviewed
literature is predominantly quantitative in design, with 49
studies (77.8%) relying mainly on cross-sectional surveys,
indicating a strong preference for survey-based empirical
analysis. While qualitative and mixed-methods studies are
comparatively limited (9.5% each), systematic literature
reviews account for only a small share (3.2%).

In terms of sample size, most studies used medium (51—
300) or large (301-800) samples, reflecting reasonably
powered quantitative research, whereas very large
samples were mainly associated with multinational or
multi-sector analyses.

The quality assessment suggests overall strong
methodological rigor, with more than 80% of studies rated
as high quality, a small proportion showing moderate
rigor, and very few classified as lower-quality or
conceptual work. Overall, the table highlights a field
dominated by high-quality, quantitative, survey-based
research, with relatively limited use of qualitative, mixed-
methods, and review approaches.
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Table 3: Study Design Characteristics

Characteri  Cou @ Percenta Details
stic nt ge
Study Design

Quantitative = 49 77.8%

Cross-sectional
survey (n=31),

Longitudinal
(n=12), Secondary
data (n=6)

Qualitative | 6 9.5% Case studies (n=6)

Mixed 6 9.5% Quantitative +

Methods qualitative
integration (n=6)

Literature 2 3.2% Systematic review

Review (n=2)

Sample Size Distribution

Small (<50) @ 8 12.7% Qualitative-
dominant studies

Medium 24 38.1% Typical

(51-300) quantitative
samples

Large (301- 22 34.9% Well-powered

800) surveys

Very Large 9 14.3% Multi-

(>800) national/sector
studies

Quality Score Distribution

High (8-10) = 52 82.5% Rigorously
conducted studies

Medium (7) = 10 15.9% Moderate
methodological
rigor

Lower (<7) 1 1.6% Conceptual/prelim

inary research

Table 4 below illustrates the geographic spread of
included studies by economic development contexts. The
close balance of developed (44.4%) and developing
(41.3%) economies permits comparative analysis of
contextual drivers of SME environmental performance,
with transition economies underrepresented (14.3%).

Table 4: Geographic and Contextual Distribution
Economic Cou  Percenta Key
Development nt ge Regions

Developed 28 44.4% Europe
Economies (n=14),
North
America
(n=10),
East Asia
developed
(n=4)
Developing 26 41.3% South
Economies Asia
(n=10),
Southeast
Asia
(n=8),
Africa
(n=5),

Latin
America
(n=3)
Transitioning/Emer 9 14.3% Eastern
ging Europe
(n=4),
China
(n=3),
Middle
East/Cent
ral Asia
(n=2)
Total 63 100%

ENVIRONMENTAL
DETERMINANTS
To begin with, it should be mentioned that the thematic
analysis was conducted using a systematic, inductive
synthesis approach. Following PRISMA-based study
selection, all included articles were reviewed in full, and
relevant determinants of environmental performance were
extracted from empirical findings.

Determinants were initially coded at the construct level
(e.g., green human resource management, regulatory
pressure, green innovation) and then iteratively compared
across studies. Through constant comparison and
conceptual clustering, related constructs were aggregated
into higher-order themes based on theoretical similarity,
frequency of occurrence, and consistency of effect
mechanisms. This process resulted in six coherent
determinant  categories—organizational, stakeholder
pressures, technology and innovation, resource-based,
supply chain collaboration, and strategic orientation—
each supported by multiple studies and clearly
differentiated in terms of underlying drivers and pathways
to environmental performance. The approach follows
established procedures for thematic synthesis to ensure
transparency, replicability, and analytical rigor.

As mentioned in the previous paragraph the thematic
analysis blended determinants into six main categories.
Organizational elements, including GHRM,
environmental leadership, and corporate culture, appeared
as key enablers across 32 studies. GHRM practices such
as environmental training, performance incentives, and
recruitment based on environmental consciousness
surfaced most extensively across 14 studies, with
mechanisms facilitated through employee involvement
and environmental competency building (Aftab et al.,
2023; Afzal et al., 2023; El-Kassar & Singh, 2019;
Hameed et al., 2023; Khamdamov et al., 2023).
Environmental  leadership and commitment to
management moderated interactions between pressures
from the environment and organizational reaction, as
shown in 11 studies (Cadez et al., 2019; El-Kassar &
Singh, 2019; Gao et al., 2019; Hameed et al., 2023).
Corporate culture dimensions such as norms, values, and
beliefs related to environmental stewardship shaped the
implementation  of sustainability in  production
environments (Isensee et al., 2023; Cantele & Zardini,
2020), seven of which also explored the effect of culture
on environmental performance directly.

Stakeholder pressures formed the second cluster of
determinants, cited in 28 studies. The environmental

PERFORMANCE
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authorities and compliance pressures led to adoption in
areas with tight control, cited in 12 studies (Cadez et al.,
2019; Hartmann et al., 2015). Market and customer
pressures, as green product demand and supply chain
expectations, exerted the drivers of environmental
activity, particularly in developing economies (Yu et al.,
2017; Paulraj et al., 2017), with 10 studies identifying
these impacts. Institutional pressures (regulatory,
mimetic, and normative) exerted their pressure through
multiple avenues (Gao et al., 2019; El-Garaihy et al.,
2022), with interacting pressures of different types having
non-linear impacts. Some companies responded to built-
up pressures through strategic integration (Gao et al.,
2019), whereas some others showed compliance reduction
or resistance (Shubham et al., 2018).

Technology and innovation were the third theme, present
in 31 studies with acute heterogenecity in effect
mechanisms. Green innovation, process innovation,
product innovation, and technology acquisition for
environmental quality all had strong positive correlations
with environmental performance in 17 studies (Makhloufi
etal., 2024; Aftab et al., 2022; Carfora & Scandurra, 2021;
El-Kassar & Singh, 2019; Fatima & Elbanna, 2023). Eco-
design initiatives were identified in six studies
(Iranmanesh et al., 2019; Chaudhry et al., 2020) and
environmental management systems (ISO 14001) in five
studies (de Nadae et al., 2021). Digital technologies (Al,
IoT, cloud computing) also had variable impacts in six
recent studies (Hansen & Begh, 2021; Al-Sharafi et al.,
2023; Hameed et al., 2023), with varying direct effects
pointing  towards  context-dependent  moderating
mechanisms. Finance constraints within emerging
markets restricted technology adoption (Esfahbodi et al.,
2016; Yadegaridehkordi et al., 2023), while developed-
country SMEs readily adopted digital environmental
solutions (Hansen & Begh, 2021; Lee, 2021).
Resource-based drivers formed the fourth thematic
cluster, covering 19 studies. Financial resources were
limiting environmental investments, especially in
emerging economies where capital scarcity forced
environmental-performance trade-offs (Esfahbodi et al.,
2016; Dang et al., 2019), as evidenced in 12 developing-
economy studies. Human capital, in the form of
management, technical, and environmental capabilities,
enabled more efficient environmental strategy
implementation (Paulraj et al., 2017; Haleem et al., 2021).
Green intellectual capital, in the form of environmental
knowledge, pools of expertise, and absorptive capacity,
enabled innovation implementation and attainment of
performance (Raman & Jeedigunta, 2024; Shahbaz et al.,
2025), which was achieved in seven studies of the South
Asian setting.

Supply chain and collaboration drivers occurred in 18
studies. Green supply chain management (GSCM)
practices such as supplier involvement, joint
environmental activities, and supply chain integration
showed performance impacts (Micheli et al., 2020;
Novitasari et al., 2023), with 12 studies reporting GSCM
practices. Inter-firm collaboration, network membership,
and partnership ties enabled knowledge transfer and
innovation diffusion (Liu et al., 2018; Paulraj et al., 2017),
as reported in six studies. Vertical supply chain
integration had more intense environmental impacts than

horizontal network involvement (Micheli et al., 2020;
Laari et al., 2017), as evidenced by five studies on the
impact of supply chain structure.

Strategic orientation was the last category found in 15
studies. Environmental entrepreneurial orientation and
proactive, risk-taking environmental approaches directly
and indirectly impacted performance through innovation
in eight studies (Guo & Wang, 2022; Makhloufi et al.,
2024; Bigakcioglu-Peynirci &  Tanyeri, 2022).
Competitive strategy decisions (cost-leadership or
differentiation) moderated environmental initiative
performance, and seven studies showed differential
performance trajectories (Laari et al., 2017; Dangelico &
Pontrandolfo, 2015; Shrivastava & Tamvada, 2019). The
integration of corporate social responsibility into strategic
choice emerged in five studies as facilitating stakeholder
consideration and environmental priority setting (Gazi et
al., 2024; Lu et al., 2021; Afzal et al., 2023).

ENVIRONMENTAL, FINANCIAL, AND
OPERATIONAL OUTCOMES

Environmental consequences were the most prevalent
reported measures, occurring in 32 studies with varying
operationalizations. Emission reduction was the most
commonly measured environmental consequence (n=8
studies), operationalized as greenhouse gas reductions,
carbon footprint reduction, or scope 1-3 emission
reductions (Lewandowski, 2017). Resource efficiency
measures (water use, waste minimization, energy
consumption) were found in 11 studies as frequently
measured environmental consequences. Environmental
compliance and certification achievement (ISO 14001,
establishment of environmental management system)
were direct measures of environmental performance in
seven studies (He et al., 2022; Martin-de Castro et al.,
2017). Composite indicators of sustainability, such as a
number of aspects related to the environment, appeared in
six studies.

Financial performance was quantified in 18 firm
performance relationship studies. Profitability (operating
margins, return on assets), revenue growth, and firm
valuation were the key financial indicators. Relationships
between financial and environmental performance
demonstrated immense diversity. Positive relationships
were reported in certain studies, particularly when
environmental activities led to differentiation or premium
prices (Baggia et al., 2019; Bassi & Dias, 2020). Other
studies reported trade-offs, such as in resource-
constrained  developing-economy  contexts  where
environmental investments limited operational efficiency
(Changetal.,2019; Del Rio et al., 2016). Effect sizes were
far from similar across contexts and suggested moderation
by firm resources, market conditions, and institutional
environments (Khizar et al., 2024).

Operational impacts were achieved in 21 studies, such as
implementation success, process effectiveness, and
sustainability of operations (Dvorsky et al., 2021). GSCM
implementation, as measured by the rate of adoption and
level of integration, was an average outcome (Graham et
al., 2023; Purwandani & Michaud, 2021). Improvement of
process efficiency in the forms of waste reduction, cycle
time reduction, and quality improvement were realized in
operational assessments (Baeshen et al., 2021; Gast et al.,
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2017). Indicators of sustainability adoption, stakeholders'
satisfaction measurement, market reputation, and
sustainable permanence are conveyed through composite
performance indicators (Almagtome et al., 2020;
Olarewaju et al, 2023). The integration results
demonstrated systematic embedding of sustainability in
organizational activities, while stakeholders' pressure and
innovation ability were the most important moderators in
organizational contexts (Rubio-Andrés et al., 2023;
Vishwakarma et al., 2018; Xiao et al., 2018; Szasz et al.,
2021).

3. DISCUSSION
THEORETICAL LANDSCAPE
The review indicates that research on environmental
performance has drawn on a broad range of theoretical
perspectives, reflecting the multidimensional and
complex nature of the concept. Among these perspectives,
Resource-Based Theory (RBT) clearly emerges as the
dominant framework, having been employed in 16
studies. This dominance suggests that much of the
existing  literature  conceptualizes  environmental
performance primarily as an outcome of firms’ internal
resources, capabilities, and strategic assets. Institutional
Theory also features prominently, appearing in 9 studies,
highlighting the importance of regulatory pressures,
norms, and external institutional forces in shaping firms’
environmental outcomes.
In contrast, several theoretical perspectives have been
applied only once in this review, including Dynamic
Capability View (DCV), Real Options Theory,
Contingency Theory, Learning Theory, the Technology—
Organization—Environment framework, Ability—
Motivation—Opportunity ~ Theory = (AMOT), Slack
Resources Theory, Circular Economy Theory (CET),
Theory of Creative Destruction, Diffusion of Innovations
Theory (DOIT), Social Exchange Theory (SET), and
Transaction Cost Economics Theory. The limited
application of these frameworks indicates that dynamic,
behavioral, organizational, and systemic dimensions of
environmental  performance remain insufficiently
explored. Moreover, a number of prior studies did not
explicitly rely on any theoretical foundation, underscoring
the need for stronger theoretical grounding in future
research. Please see Appendix A to view previous studies
that have used each theory in this review Overall, while
RBT dominate the field, the findings point to a clear need
for greater theoretical diversity. Future studies would
benefit from integrating more dynamic and process-
oriented theories, such as DCV, DIT, and CET, to better
capture the evolving, innovation-driven, and systemic
nature of environmental performance. Likewise,
incorporating behavioral and organizational theories,
including SET and AMOT, can provide deeper insights
into how human, organizational, and institutional factors
influence sustainability outcomes. Expanding theoretical
pluralism in this manner will enhance explanatory power
and support the development of more comprehensive and
robust models of environmental performance.

SYNTHESIS OF FINDINGS
SME environmental performance emerges as the result of

complex interactions between organizational capacities,
external pressures, and strategic choices. Unlike large
firms insulated by resource abundance and formal
structure, SME environmental performance is particularly
vulnerable to resource scarcity and stakeholder diversity.
Organizational features, environmental leadership, and
GHRM serve as enablers at the grassroots. Pressure from
stakeholders are external sources of motivation, but
effectiveness is dependent on internal absorptive capacity
to make pressure strategic action (Gao et al., 2019;
Shubham et al., 2018).

Innovation and technology adoption follow two different
routes. Green innovation has positive direct impacts
across all 17 studies, while digital technologies have
inconsistent relationships and suggest context-dependent
moderating effects. Heterogeneity is explained by the
resource-based theory: technology-smart SMEs with
sufficient  resources  leverage  technology  for
environmental advantages, while resource-constrained
firms face implementation challenges (Esfahbodi et al.,
2016; Yadegaridehkordi et al., 2023; Alinasab et al.,
2022).

Supply chain integration effects remain underspecified.
While practices of GSCM are effective (Micheli et al.,
2020; Ahmed et al., 2019), the difference between internal
vs. external collaboration mechanisms has to be
explained. Strategic orientation outcome findings provide
that effects of environmental performance are reliant on
strategic positioning, cost-leadership vs. differentiation
decision, whether environmental activities are
contributing to competitive advantage or are imposing
pure costs (Laari et al., 2017).

GEOGRAPHIC AND CONTEXTUAL PATTERNS

Studies of industrialized economies (28 studies) regularly
state environmental action and resulting performance
improvement, especially in concert with efforts at
innovation and quality. Developing economy studies (26
studies) less often state shortages of resources, uncertainty
of regulation, and decreases in performance. This
difference reflects variations in institutional maturity:
clear systems of regulation, customer demands for
environmentally friendly products, and easy access to
financial channels enable environmental performance in
industrialized settings. In contrast, regulatory uncertainty,
conservative consumption bases, and capital shortages
induce trade-offs in developing settings. Transition
economy research (9 studies) demonstrates institutional
disruption, raising the challenge of implementing
environmental strategy, a critical research gap.

RESEARCH GAPS AND LIMITATIONS

Critical gaps arise: (1) Longitudinal studies following
determinant-outcome relationships over time are still rare;
longitudinal designs were used by only 12 studies. (2)
Mechanistic accounts of interactions among determinants
are poorly developed; most studies examine single
determinants rather than interaction effects. (3)
Heterogeneity of SMEs receives too little emphasis;
studies rarely differentiate micro, small, and medium-
sized enterprises, each facing differentiated constraints.
(4) Qualitative research severely underestimates sector-
specific mechanisms.
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Literature quality strengths are strong representation in
high-impact journals (44% of the articles in Business
Strategy and the Environment, Journal of Cleaner
Production, and Sustainability) and methodological rigor
(82.5% of quality score >8). Publication bias towards
positive outcomes will exaggerate reported performance
benefits.

4. CONCLUSION

The systematic synthesis pools 63 empirical articles
examining determinants and outcomes of sustainable
environmental performance in SMEs. There are six main
categories of determinants: organizational, stakeholder
pressures, innovation and technology, resource-based,
supply chain cooperation, and strategic orientation.
Environmental consequences are more prominent than
financial ones, with marked variation between developed
and developing environments.

Practitioners ought to emphasize environmental
leadership development and GHRM as core competencies
and utilize stakeholder engagement for external
governance. Policy makers should recognize that SME
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