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Abstract

This research explores the function of Green Innovation (GI) as a mediator linking Green Marketing Strategy (GMS)
and Green Supply Chain Management (GSCM) to Business Performance (BP) within MSMEs in Batam City. To
resolve inconsistent empirical findings across various sectors, a quantitative approach was employed, surveying 45
purposively chosen operators from the food and beverage, handicraft, and agribusiness industries. Data evaluated
through SEM-PLS using SmartPLS 4.0 indicate that both GMS and GSCM exert a positive influence on Gl and BP.
Furthermore, Gl directly drives BP and functions as a partial mediator in the relationships between the two green
strategies and firm performance. Theoretically, this study enriches the Natural Resource-Based View (NRBV)
framework by illustrating GI's capacity to bridge environmental initiatives with measurable outcomes. Practically, it
equips policymakers and MSME owners with actionable strategies to build sustainable competitive advantages
through formalized green innovation.

Keywords: Green Innovation, Green Marketing Strategy, Green Supply Chain Management, Business
Performance, MSMEs.
Republik Indonesia (2025) indicate that MSMEs

1. Introduction

Global  economic  development and  rapid
industrialization have triggered severe environmental
challenges. The accumulation of greenhouse gas
emissions from industrial and economic activities has
led to rising global temperatures (Intergovernmental
Panel on Climate Change, 2022). One sector that is
often overlooked in this environmental discourse is
Micro, Small, and Medium Enterprises (MSMES).
Although MSMEs operate on a relatively smaller scale
compared to large corporations, their aggregate carbon
footprint is substantial, primarily due to fossil fuel
dependency, inadequate waste management, and a
heavy reliance on non-environmentally friendly raw
materials (Wildnerova et al., 2024).

In Indonesia, MSMEs occupy a strategically vital
position in the national economy. Data from the
Kementerian Koordinator Bidang Perekonomian

contribute over 60% of Gross Domestic Product (GDP)
and provide employment for nearly 97% of the
workforce across more than 64 million business units.
Despite this economic significance, the integration of
green-oriented practices among MSMEs remains
markedly limited. Barriers such as restricted access to
eco-friendly technology, insufficient knowledge
regarding waste management, and low managerial
capacity in embedding sustainability into business
strategies have resulted in suboptimal environmental
governance (llyas et al., 2025). This indicates that
sustainability-based Business Performance (BP) has
not been fully integrated into MSMEs marketing or
supply chain management practices.

In response to heightened consumer demands and
stringent environmental regulations, Green Marketing
Strategies (GMS) have emerged as pivotal frameworks
that embed eco-friendly principles across the
marketing mix: product, pricing, place, and promotion
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(Hasnah Devina et al., 2022; Rahmatullah et al., 2024).
Complementarily, Green Supply Chain Management
(GSCM) integrates environmental sustainability across
all supply chain activities, from product design and raw
material procurement to post-consumption waste
management  (Lutfian & Isfianadewi, 2023;
Rahmatullah et al., 2024). The simultaneous adoption
of these strategies can stimulate Green Innovation (Gl),
which encompasses product and process innovations
that prioritize resource efficiency, waste reduction, and
minimized ecological impact (Chhetri et al., 2025;
Tjahjadi et al., 2020). Ultimately, the holistic
implementation of GMS, GSCM, and Gl is theorized
to improve BP, assessed not only through financial
indicators such as profitability but also through
non-financial metrics like customer satisfaction,
corporate reputation, and long-term sustainability
(Lutfian & Isfianadewi, 2023; Novitasari & Agustia,
2021).

However, a critical review of previous research reveals
important empirical inconsistencies that warrant
further investigation. Previous research indicates that
GSCM significantly contributes to operational cost
efficiency in SMEs (Siregar & Pinagara, 2022).
Furthermore, while Chhetri et al. (2025) found that
green marketing orientation directly and strongly
improves BP, Rahmatullah et al. (2024) discovered that
GI mediates the GSCM BP link but fails to mediate the
GMS BP relationship. These divergent results
underscore a notable gap in the existing literature: the
mediating mechanism of Gl appears to be highly
context-dependent, necessitating deeper investigation
in unique and underexplored operational settings.

Given these inconsistencies and the scarcity of studies
focusing on MSMEs in special economic zones such as
Batam, this study further examines the
interrelationship among GMS, GSCM, and BP by
positioning Gl as a mediating variable in MSMEs
within the Food and Beverage (F&B), craft, and
agribusiness sectors in Batam City. The selection of
these sectors is based on their significant contribution
to waste generation and the characteristics of the waste
produced.

Batam City offers a particularly relevant and
compelling context to address this gap. As a strategic
special economic zone in the Riau Islands, Batam hosts
a diverse MSME ecosystem operating within sectors
that generate high environmental impacts. Specifically,
the Food and Beverage (F&B) sector contributes
46.15% of organic waste and 21.03% of plastic waste
(Kementerian Lingkungan Hidup/Badan Pengendalian
Lingkungan Hidup, 2025); the craft sector relies
heavily on natural raw materials, requiring urgent
innovation in sustainable alternatives (Syamsuddin &
Nurhadi, 2025); and the agribusiness sector possesses
significant waste generation potential (Dinas
Lingkungan Hidup Kota Batam, 2024). Furthermore,

environmental data reveals that only 17% of waste in
Batam was managed through 3R-based approaches in
2023 (Dinas Komunikasi dan Informatika Kota Batam,
2026). In a confined island ecosystem like Batam,
these ecological pressures make it exceptionally urgent
for local MSMES to adopt green innovations to sustain
business operations without causing irreversible
environmental degradation. Yet, no prior study has
systematically investigated the interplay of GMS,
GSCM, GlI, and BP within this multi-sector context.

Accordingly, this study aims to fill the aforementioned
gap through a comprehensive analysis of the mediating
role of Gl in the relationships between green strategies
(GMS and GSCM) and business performance among
Batam MSMEs. This study's novelty stems from its
integration of three interconnected paradigms into a
single, cohesive structural model, applied specifically
to cross-sector MSMES in a special economic zone, a
context previously neglected in the literature.
Theoretically, this study contributes to the Natural
Resource Based View (NRBV) by positioning Green
Innovation as a dynamic capability that translates
strategic environmental initiatives into superior firm
performance. In practical terms, this study contributes
a systematic diagnostic framework through which
MSME practitioners and local policymakers can
pursue sustainable business growth.

2. Literature Review

2.1 Green Marketing Strategy
Business Performance

(GMS) and

Green Marketing Strategy (GMS) is defined as a
managerial approach that proactively integrates
environmental sustainability into corporate
responsibility and marketing activities (Hasnah Devina
etal., 2022; Suherman & Puspaningrum, 2023). Unlike
conventional marketing, GMS aligns business
practices with ecological sustainability to satisfy
eco-conscious  consumers and comply  with
environmental regulations (Rahmatullah et al., 2024;
Tjahjadi et al., 2020). From an agribusiness perspective,
this strategy can enhance competitiveness through raw
material efficiency, 1SO 14001 training, and
eco-friendly promotion (Dzulkarnain et al., 2019).
While early literature predominantly treated GMS as a
descriptive construct, recent empirical studies have
begun evaluating its strategic impact critically. Chhetri
et al. (2025) and Tjahjadi et al. (2020) assert that GMS
exerts a direct, positive effect on business performance.
Conversely, other scholars argue that GMS is merely a
front-end strategy that may not independently drive
performance without being coupled with backend
operational adjustments or innovativeness, pointing to
the need for a mediating variable (Novitasari &
Agustia, 2021). Therefore, it is hypothesized that:

H1: GMS positively affects Business Performance.
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2.2 Green Supply Chain Management (GSCM)
and Business Performance

Green Supply Chain Management (GSCM) extends
environmental considerations into the operational and
logistical domains of an organization. It involves
integrating eco-friendly practices throughout the
supply chain lifecycle, from raw material procurement
to product end-of-life management (Lutfian &
Isfianadewi, 2023; Rahmatullah et al., 2024). GSCM
includes  internal  dimensions  (e.g., green
manufacturing design) and external dimensions (e.g.,
green purchasing and customer collaboration)
(Tjahjadi et al., 2023). Previous studies in the
agricultural sector highlight that GSCM fosters
economic and ecological sustainability (Putro &
Suharjito, 2025). However, a critical limitation in the
existing literature is the assumption that GSCM
automatically yields superior financial performance. In
the resource-constrained context of MSMEs,
implementing GSCM often incurs high initial costs,
meaning its direct effect on performance can be
ambiguous unless it triggers efficiency-enhancing
innovations. Thus, this study hypothesizes:

H2: GSCM positively affects Business Performance.

2.3 Green Innovation (GI) as a Mediating
Mechanism

Green Innovation (GI) encompasses the development
of products, processes, and practices explicitly
designed to reduce environmental harm while
optimizing resource utilization (Baquero, 2024,
Chhetri et al., 2025). Rooted in the Natural Resource
Based View (NRBV) theory proposed by Hart (1995),
GI constitutes a distinctive organizational capability.
GMS and GSCM function as external and internal
pressures that create the necessary organizational
conditions for Gl to emerge. Once mobilized, Gl,
through energy efficiency, waste recycling, and
eco-friendly product design, translates these strategic
conditions into tangible Business Performance (BP)
outcomes such as cost reduction, enhanced reputation,
and product differentiation (Novitasari & Agustia,
2021).

This study argues that the relationships between GMS,
GSCM, and BP are not purely direct; rather, they are
complex mechanisms that require Gl to span the
boundary between strategic intent and performance
realization. This critical synthesis leads to the
following hypotheses:

H3: GMS positively affects Green Innovation.
H4: GSCM positively affects Green Innovation.

H5: Green Innovation positively affects Business
Performance.

H6: Green Innovation mediates the relationship

between GMS and Business Performance.

H7: Green Innovation mediates the relationship
between GSCM and Business Performance:

3. Research Method

This study adopts an explanatory quantitative survey
design to examine the causal relationships between
GMS, GSCM, Gl, and BP. The target population
consists of MSME operators within the Food and
Beverage (F&B), handicraft, and agribusiness sectors
in Batam City who have begun integrating sustainable
business practices.

To guarantee data validity and relevance, this research
applied a purposive sampling approach, a
non-probability method ideal for targeting participants
who meet distinct operational requirements (Sugiyono,
2023). A random sampling technique was deliberately
avoided, as it could involve businesses lacking green
practices and consequently render the structural model
untestable. Therefore, the chosen MSMEs had to fulfill
six rigid criteria: (1) operating physically within Batam
City; (2) functioning continuously for a minimum of
three months; (3) utilizing at least one environmentally
friendly raw material; (4) actively practicing waste
reduction;  (5)  deploying  eco-friendly  or
reduced-plastic packaging; and (6) prioritizing local
suppliers. Based on Roscoe’s guideline, which
recommends a minimum sample size of ten times the
number of latent variables, a baseline of 40
respondents was established. Ultimately, 45 valid
questionnaires were gathered.

Information was gathered using a structured online
survey administered via Google Forms. The
questionnaire utilized established measurement scales
modified from earlier notable studies (Lutfian &
Isfianadewi, 2023; Rahmatullah et al., 2024; Tjahjadi
et al., 2020). Participants rated their responses on a
four-point Likert scale, ranging from 1 (Strongly
Disagree) to 4 (Strongly Agree). This even-numbered
scale was deliberately selected to remove the neutral
option, thereby requiring respondents to take a clear
stance. This approach significantly enhances the
accuracy of measuring behaviors and perceptions
related to environmental practices.

For data evaluation, Partial Least Squares Structural
Equation Modeling (PLS-SEM) was executed using
the SmartPLS 4.0 software. This variance-oriented
technique is particularly suitable for this investigation
because it handles small sample sizes effectively, does
not require data normality, and supports exploratory
frameworks. The analytical process involved testing
the outer measurement model (focusing on reliability,
alongside convergent and discriminant validity) and
the inner structural model (assessing R-squared,
f-squared effect sizes, and path significance). To
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determine the significance of paths and mediating
effects, a bootstrapping method with 5,000 resamples
was applied to extract t-statistics, p-values, and
confidence intervals.

4. Result and Discussion

4.1 Respondent Characteristics
Based on business location, all 45 respondents (100%)

were verified to operate physically within Batam City,
satisfying the geographic prerequisite (Table 1).
TABLE |
MSMES LOCATED IN BATAM

Batam MSMEs Frequency Percentage (%)
Yes 45 100%
No 0 0%
Total 45 100%

Source: Data compiled by the researcher, 2026
To ensure proportional analytical weight across the

targeted sectors, the respondents were equally
distributed: 15 respondents each from the F&B,

handicraft, and agribusiness sectors (33.3%
respectively) (Figure 1).
MSMEs Sector

BF&B mCraft m Agribusiness

Figure 1: MSMEs Sector
Source: Data compiled by the researcher, 2026
Additionally, all businesses met the minimum maturity
criterion, having operated for a minimum of three
months (Table 2).

TABLE 2
BUSINESS DURATION
Business in .
Operation Frequency Percentage (%)
> 3 months 45 100%
< 3 months 0 0%
Total 45 100%

Source: Data compiled by the researcher, 2026

4.2 External Model Testing (Outer Model)

Convergent Validity

The loading factor values for each variable indicate
that most indicators have values > 0.70. However, there
is one indicator with a loading factor < 0.70, meaning it
does not meet the validity criteria. Therefore, this
indicator has been removed from the research model.

The loading factor values for the indicators that meet
the criteria are presented in the table below.

TABLE 3
OUTER LOADING VALUE

Variable Indicator | Outer Loading | Validity
GMS1 0.763 Valid
GMS2 0.889 Valid
GMS3 0.796 Valid
. GMS4 0.724 Valid
Grseterzu':/'giﬂg(ti;'g GMS5 0813 Valid
GMS6 0.776 Valid
GMS7 0.796 Valid
GMS8 0.735 Valid
GMS9 0.826 Valid
GSCM1 0.733 Valid
GSCM10 0.794 Valid
GSCM2 0.821 Valid
GSCM3 0.727 Valid
Green Supply Chain GSCM4 0.815 Valid
Management (X2) | GSCM5 0.703 Valid
GSCM6 0.753 Valid
GSCM7 0.715 Valid
GSCM8 0.759 Valid
GSCM9 0.761 Valid
Gl1 0.843 Valid
GlI2 0.862 Valid
GI3 0.767 Valid
Green Innovation (Z) Gl4 0.854 Valid
GlI5 0.784 Valid
Gl6 0.832 Valid
GI7 0.827 Valid
BP1 0.818 Valid
BP3 0.791 Valid
BP4 0.824 Valid
Business Performance BP5 0.774 Valid
(4] BP6 0.81 Valid
BP7 0.823 Valid
BP8 0.783 Valid
BP9 0.853 Valid

Source: Smart-PLS Primary Data, 2026
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Figure 2: Graph of Factor Loadings
Source: Smart-PLS Primary Data, 2026

Composite Reliability

Construct reliability was examined using Composite
Reliability and Cronbach's Alpha. As presented in
Table 4, all constructs exceeded the recommended
threshold of 0.70, demonstrating strong internal
consistency.
TABLE 4
COMPOSITE RELIABILITY

Composite | Composite Awerage
i reliability | reliability variance
alpha (rho_a) (rho_c) [extracted (AVE)

Latent Construct Cronbech’s

Green Marketing Strategy 0,926 0,933 0,938 0,627
Green Supply Chain Management 0,919 0,932 0,931 0,576
Green Innovation 0,921 0,927 0,937 0,680
Business Performance 0,923 0,930 0,936 0,623

Source: Smart-PLS Primary Data, 2026

Discriminant Validity

Applying the Fornell-Larcker criterion (Table 5), the
square root of the AVE for each construct (diagonal
values) is higher than its correlation with any other
construct, thereby fulfilling the discriminant validity
criteria.

TABLES
FORNELL & LACKER'S STATISTICAL VALUE
Variabl Green Marketing | Green Supply Chain Green Business
ariadle Strategy (X1) Management (X2) | Innovation (Z) | Performance (Y)
Green Marketing Strategy 0,792 0,454 0,542
Green Supply Chain Management -0,095 0,759 0,387 0,450
Green Innovation 0,825 0,719
Performance 0,789

Source: Smart-PLS Primary Data, 2026

4.3 Structural Model Testing (Inner Model)

R-Square Test
The explanatory power of the model was assessed
through the R-squared values (Table 6). Green
Innovation yielded an adjusted R2 of 0.364 (moderate),
suggesting that 36.4% of its variance is explained by
GMS and GSCM. Business Performance exhibited a
strong adjusted R2? of 0.630, indicating that 63% of
performance variations in Batam MSMEs are driven
by the integrated green model.

TABLE 6

R-SQUARE VALUE

Variable R-Square adjusted Category
Green Innovation (Z) 0.364 Moderate
Business ?\?;formance 0.630 Strong

Source: Smart-PLS Primary Data, 2026

F-Square Test

The effect sizes (F-square) were interpreted based on
Cohen’s criteria (0.02 = small, 0.15 = moderate, 0.35 =
high). Table 7 reveals that GMS exerts a high structural
effect on Gl (0.401) and a moderate effect on BP
(0.300). GSCM and GI maintain robust, moderate
effect sizes on their respective endogenous variables.

TABLE 7
F-SQUARE VALUE

Variable Green Innovation | Business Performance
Green Innovation 0,311
Green Marketing Strategy 0,401 0,300
Green Supply Chain Management 0,309 0,231

Source: Smart-PLS Primary Data, 2026

Hypothesis Testing (Direct Effect)

Statistical significance was established using a
bootstrapping procedure (5,000 resamples), evaluating
the path coefficients against the t-statistic (> 1.96) and
p-value (< 0.05). To ensure the robustness of the
estimates, the 95% bias-corrected confidence intervals
(CI) were also analyzed. A direct effect is considered
significant if the confidence interval does not contain
zero. Table 8 presents the direct effect results.

TABLE 8
PATH COEFFICIENT, T-STATISTIC, P-VALUE

%% Bias-
Hypothesis Relationship Original Sample (O) | T-Statistic | P-Value Qféf)[glgos/a(‘:(;:es;l;d Decision
jy o |CMS->Business 0361 3.957 0 [0174,0530] | Accepted
Performance
o |GSCM->Business 0.304 268 | 0007 [0.034,0494] | Accepted
Performance
e
g |CMS->Creen 0.497 4802 0 [0.265,0.674] | Accepted
Innovation
4 o |GSCM->Green 0435 3204 | 0.001 [0120,0.639] | Accepted
Innovation
ps  |Green Innovation > 0.445 4016 0 [0.231,0.670] | Accepted
Business Performance

Source: Smart-PLS Primary Data, 2026
The results can be explained as follows:

e H1: GMS positively affects BP (t-statistic of 3.957;
p-value = 0.000); therefore, H1 is accepted.

e H2: GSCM positively affects BP (t-statistic of
2.680; p-value = 0.007); accordingly, H2 is
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accepted.

e H3: GMS positively affects Gl, (t-statistic of 4.802;
p-value = 0.000); hence, H3 is accepted.

e H4: GSCM npositively affects Gl, (t-statistic of
3.294; p-value = 0.001); as a result, H4 is
accepted.

e H5: Gl positively affects BP (t-statistic of 4.016;
p-value = 0.000); for this reason, H5 is accepted.

The results confirm that all direct hypotheses are
accepted. GMS and GSCM significantly improve
Business Performance (H1 & H2), as evidenced by
their positive path coefficients and CI values that
remain entirely above zero. Similarly, both GMS and
GSCM strongly drive the adoption of Green
Innovation (H3 & H4). Furthermore, Green Innovation
itself is proven to be a highly significant predictor of
Business Performance (H5), laying the foundation for
testing the mediation mechanisms.

Mediation Analysis (Indirect Effect)

To rigorously assess the mediation mechanisms
requested in the research objectives, this study
examined the specific indirect effects generated by the
bootstrapping procedure. A mediation is established

not include zero, confirming the mediation effect.
Because the direct effect of GMS on BP (H1) also
remains significant, Gl acts as a partial mediator. This
implies that while green marketing alone can enhance
performance, its impact is substantially amplified
when it stimulates tangible green innovations.

Similarly, for H7, the indirect path from GSCM to
Business Performance via Gl is significant (O = 0.194;
t-statistic = 2.485; p-value = 0.013), with a confidence
interval of [0.074, 0.387]. Given that the direct effect
of GSCM on BP (H2) is also significant, Gl again
functions as a partial mediator. This demonstrates that
optimizing the supply chain with environmental
considerations directly benefits the firm, but
channeling those supply chain capabilities into
concrete innovative processes (Gl) creates a secondary,
highly effective pathway to superior business
performance.

4.4 Goodness-of-Fit (GoF) Test

GoF is used to evaluate the general adequacy fit of the
model. The GoF value is calculated by multiplying the
average AVE and the average R-squared, then taking
the square root of the result. GoF criteria: 0.1 = low,
0.25 = moderate, 0.36 = high.

when the indirect paths yield t-values > 1.96, p-values TABLE 10
< 0.05, and most importantly, when the 95% RESULTS OF THE GOF CALCULATION
bias-corrected confidence intervals do not straddle zero. Adosted
The results of the mediation analysis are presented in Latent Construct AVE R ;quare
Table 9. Green Marketing Strategy 0.627
TABLE 9 Green Supply Chain Management 0.576
Green Innovation 0.680 0.364
PATH COEFFICIENT, T-STATISTIC, P-VALUE Bustnss Parformaics 0623 0530
Hypothesis|Relationship | Original Sample (O) | T-Statistic | P-Value gif[g.igi/fngzzd Decision Total 0.627 0.497
GMS > Gl > GoF 0.562
H6 Business 0.221 2.951 0.003 [0.099, 0.395] Accepted Source: Data processed by the researcher’ 2026
Performance
H7 gis(i;r'l\:s-: e 0.194 2.485 0.013 [0.074, 0.387] Accepted The GOOdness Of Flt (GOF) Inqex Was employed to
Performance evaluate the overall model fit. With an average AVE of

Source: Smart-PLS Primary Data, 2026

e H6: The indirect effect of GMS on BP through Gl
is significant (t-statistic = 2.951; p-value = 0.003);
therefore, H6 is accepted. So it can be concluded
that Gl bridges the correlation between GMS and
BP.

e H7: The indirect effect of GSCM on BP through
Gl is significant (t-statistic = 2.485; p-value of
0.013); therefore, H7 is accepted. These findings
indicate that positive GSCM will enhance GlI,
which in turn encourages SMEs to improve their
BP.

The indirect effect analysis confirms that Green
Innovation (GI) successfully bridges the relationships
between the two green strategies and Business
Performance.

For H6, the indirect path from GMS to Business
Performance through Gl is statistically significant (O =
0.221; t-statistic = 2.951; p-value = 0.003). The
bias-corrected confidence interval [0.099, 0.395] does

0.627 and average R-squared of 0.497. the computed
GoF is 0.562. Since this value is higher than the
recommended benchmark of 0.36. the model
demonstrates satisfactory overall explanatory power
and model fit.

4.5 Discussion

The statistical acceptance of all direct hypotheses (H1
to H5) indicates that GMS and GSCM act as powerful
drivers for improving MSME performance and
stimulating eco-centric innovation. The positive effect
of GMS on Business Performance (H1) confirms that
marketing strategies focused on sustainability
effectively respond to consumer pressures. aligning
with the findings of Chhetri et al. (2025). Similarly. the
validation of H2 indicates that GSCM practices reduce
operational inefficiencies and resource waste. leading
to better financial and non-financial metrics.

Crucially. the mediation analysis uncovers the complex
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mechanism driving these outcomes. Supported by the
robust confidence intervals from the bootstrapping
procedure. the findings indicate that Green Innovation
significantly mediates the relationship between GMS
and BP (H6) as well as between GSCM and BP (H7).
Because the direct effects (H1 and H2) also remain
significant alongside these indirect paths. The data
explicitly demonstrates a partial mediation mechanism.
This indicates that while green marketing and green
supply chain protocols can improve performance
directly on their own. their effectiveness is
significantly maximized when they are utilized to
trigger technological or process-based Green
Innovations within the firm.

These findings contrast with Rahmatullah et al. (2024),
who found no mediating effect of GI on the GMS-BP
link, but align closely with Lutfian & Isfianadewi
(2023). The contextual nuances of Batam City explain
this specific outcome. As a special economic zone
characterized by geographical constraints and severe
waste management issues (e.g., only 17% of waste
managed via 3R in 2023). Batam MSMEs are
disproportionately pressured to adopt tangible
innovations (like alternative raw materials in crafts or
eco-packaging in F&B) rather than just employing
superficial green marketing. Hence. Gl becomes an
indispensable bridging capability. proving the Natural
Resource-Based View framework in a localized
MSME context.

5. Conclusion

The empirical findings of this study confirm that Green
Innovation (GI) functions as a crucial partial mediator
linking both Green Marketing Strategy (GMS) and
Green Supply Chain Management (GSCM) to
Business Performance (BP) among multi-sector
MSMEs in Batam City. Based on the PLS-SEM
evaluation. It is evident that although GMS and GSCM
exert direct positive effects on firm performance.
leveraging these environmental strategies to stimulate
tangible product and process green innovations
substantially amplifies overall business success.

Theoretical Contributions: This research enriches the
Natural Resource-Based View (NRBV) framework by
highlighting that environmental strategies must be
coupled with the dynamic boundary-spanning capacity
of Green Innovation to effectively translate into a
sustainable competitive edge. Furthermore. the study
addresses previous empirical contradictions by
delivering robust evidence of this partial mediation
mechanism operating within the unique multi-sector
ecosystem of a special economic zone.

Practical Implications: For MSME practitioners. The
study emphasizes that merely marketing a product as
"green" is insufficient. Business owners must
structurally embed innovation—such as sourcing
alternative local materials and utilizing zero-waste

production methods—to survive and scale in
competitive zones like Batam. For local policymakers.
these findings serve as a clarion call to provide
technical and financial subsidies directed specifically
toward green technological innovation. Moving
beyond basic administrative MSME training.

Limitations and Recommendations for Future
Research: While the current methodology successfully
applied PLS-SEM on a focused group of 45 enterprises.
this narrow scope inherently limits how well the
conclusions apply to the entire country. To overcome
these boundaries. upcoming research endeavors must
scale up the participant count. Additionally. adopting a
time-series approach rather than cross-sectional
observations will help capture the enduring
consequences of adopting sustainable practices.
Scholars should also integrate contextual modifiers
into their frameworks—specifically. the degree of
institutional backing and the technological capabilities
of the owners—to paint a complete picture of what
drives sustainability in smaller commercial sectors.
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