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Abstract

The transition toward sustainable consumption in developing markets presents a fundamental
tension: consumers express willingness to pay green premiums, yet small and medium
enterprises (SMEs) face significant economic constraints in implementing sustainable practices.
This study investigates how digital transparency mechanisms, ESG disclosures, and sustainable
supply chain effectiveness influence consumer trust and SME performance in developing
economies. Using a mixed-methods approach combining survey data from 847 consumers and
312 SMEs across Nigeria, Indonesia, and India, alongside panel regression analysis of firm-level
data from 2019-2025, this research develops and validates an integrated framework linking
sustainability communication to measurable performance outcomes. Structural equation
modeling reveals that digital transparency tools (f = 0.523, p <0.001) and verifiable ESG
disclosures (B = 0.487, p < 0.001) significantly mediate the relationship between sustainability



practices and consumer trust, with the proposed framework demonstrating 89.4% predictive
accuracy for SME performance outcomes. Findings indicate that SMEs implementing integrated
digital transparency and ESG disclosure strategies experience 34.7% higher consumer trust
scores and 28.3% improved financial performance compared to those relying solely on
traditional sustainability claims. The study extends stakeholder and signaling theories by
introducing the "Transparency-Performance Nexus" construct, offering practical implications for
SME managers, policymakers, and sustainability standard-setters in emerging economies. The
research concludes that the green premium-economic reality gap can be bridged through strategic
digital transparency implementation rather than cost-prohibitive sustainability investments alone.

Keywords: Green premium, digital transparency, ESG disclosure, SME performance, consumer
trust

1. Introduction
1.1 Background

The global sustainability movement has created unprecedented pressure on businesses to
demonstrate environmental and social responsibility, with consumers increasingly willing to pay
premium prices for sustainable products . In developing markets, this phenomenon intersects
with unique economic realities where SMEs constitute approximately 90% of businesses and
contribute significantly to employment and GDP . The concept of "green premium"—the
additional cost consumers pay for environmentally friendly products—has gained substantial
attention in academic literature, yet significant gaps remain in understanding how this premium
translates into actual business performance for resource-constrained SMEs in emerging
economies .

Digital technologies have emerged as potential equalizers, enabling SMEs to communicate
sustainability credentials through verifiable transparency mechanisms . Blockchain-enabled
traceability, QR code information systems, and digital ESG reporting platforms offer new
pathways for building consumer trust without requiring prohibitively expensive certification
processes . However, the effectiveness of these digital transparency tools in developing market
contexts remains underexplored, particularly regarding their interaction with formal ESG
disclosure requirements and sustainable supply chain practices .

The relationship between sustainability disclosures and firm performance in emerging markets
presents paradoxical findings. While some studies demonstrate positive associations between
ESG disclosure and financial performance , others reveal that excessive sustainability
investments may diminish firm value when exceeding optimal thresholds . This inconsistency
suggests that the mechanism through which sustainability practices influence performance is



more complex than previously understood, potentially involving mediating factors such as
consumer trust, brand credibility, and information asymmetry reduction .

1.2 Problem Statement

Despite growing consumer demand for sustainable products and increasing regulatory pressure
for ESG disclosure, SMEs in developing markets face a critical dilemma: they must navigate the
green premium versus economic reality tension without clear guidance on which sustainability
investments yield measurable returns . Existing literature has documented consumer willingness
to pay premiums for green products in various developing market contexts , yet research has not
adequately addressed how SMEs can strategically implement digital transparency and ESG
disclosure practices to capture this willingness while managing resource constraints.

Previous studies have examined individual components of this relationship—ESG disclosure and
firm performance , blockchain traceability and consumer behavior , and sustainability reporting
in SME contexts —but no integrated framework exists that simultaneously models the
interactions between digital transparency, ESG disclosure, sustainable supply chain
effectiveness, consumer trust, and SME performance in developing markets. Furthermore, the
existing research predominantly focuses on large corporations or examines single-country
contexts, limiting generalizability to the diverse SME landscape across developing economies .

The specific gaps in current knowledge include: (1) lack of validated predictive models that
quantify the performance impact of integrated sustainability communication strategies for SMEs;
(2) insufficient understanding of how digital transparency mechanisms moderate the relationship
between ESG disclosure and consumer trust; (3) absence of empirical evidence on the optimal
configuration of sustainability practices given resource constraints; and (4) limited theoretical
integration of stakeholder, signaling, and legitimacy theories in explaining the transparency-
performance nexus. Okeke identified similar gaps in the context of decarbonizing supply chains
in emerging economies, noting that multilevel analysis of regulation, ESG, and digitalization
interactions remains underexplored.

1.3 Objectives of the Study
General Objective:

To develop and validate an integrated framework explaining how digital transparency, ESG
disclosures, and sustainable supply chain effectiveness collectively influence consumer trust and
SME performance in developing markets.

Specific Objectives:

1. To identify key predictors of consumer trust and SME performance among digital
transparency, ESG disclosure, and sustainable supply chain variables in developing
market contexts.



2. To design a hybrid model that integrates stakeholder, signaling, and legitimacy theories to
explain the transparency-performance relationship for SMEs.

3. To validate the proposed framework using empirical data from multiple developing
economies and compare its predictive accuracy against traditional sustainability
assessment methods.

4. To develop practical implementation guidelines for SMEs seeking to optimize
sustainability communication strategies given resource constraints.

1.4 Research Questions

1. What combination of digital transparency, ESG disclosure, and sustainable supply chain
variables most accurately predicts consumer trust and SME performance in developing
markets?

2. How does the proposed integrated framework compare to traditional sustainability
assessment methods in terms of predictive accuracy and practical utility for SMEs?

3. What are the implementation barriers and enablers for SMEs adopting digital
transparency and ESG disclosure practices in resource-constrained environments?

4. How do consumer trust dynamics mediate the relationship between sustainability
communication and SME financial performance?

1.5 Significance of the Study
For Practitioners and SME Administrators:

This research provides actionable guidance on which sustainability investments yield the highest
returns for resource-constrained SMEs. The validated framework enables managers to prioritize
digital transparency initiatives over cost-prohibitive certification processes, with specific metrics
for monitoring implementation effectiveness.

For Policymakers:

The findings inform regulatory design for ESG disclosure requirements in developing markets,
suggesting simplified, tiered approaches that accommodate SME capabilities while ensuring
meaningful transparency . The research provides evidence for supporting digital infrastructure
investments that enable SME participation in sustainability verification systems.

For Academic Literature:

The study extends stakeholder theory, signaling theory, and legitimacy theory by integrating
them into a unified framework for understanding transparency-performance relationships in
emerging market SME contexts . It introduces the "Transparency-Performance Nexus" as a novel



theoretical construct and provides empirical validation for the Too-Much-of-a-Good-Thing effect
in sustainability investments.

For Future Researchers:

The methodology and framework provide a foundation for longitudinal studies examining
sustainability communication evolution and for comparative research across different developing
market regions. The validated instruments enable replication and extension in diverse contexts.

1.6 Scope and Limitations
Scope:

e Time Period: Consumer survey data collected 2025-2026; firm-level panel data covering
2019-2025

e Geographic Region: Three developing markets representing different regions—Nigeria
(Sub-Saharan Africa), Indonesia (Southeast Asia), and India (South Asia)

e Population: Consumers who have purchased green products within the past six months;
SMEs with 10-250 employees operating in manufacturing, retail, and food processing
sectors

o Data Sources: Primary survey data, publicly available sustainability reports, and firm
financial disclosures

Exclusions:

o Large corporations (over 250 employees) were excluded to maintain focus on SME
dynamics

o Agricultural sector excluded due to distinct supply chain characteristics

o Informal sector enterprises excluded due to data availability constraints
Limitations:

e Cross-sectional consumer data limits causal inference capabilities

o Self-reported sustainability practices may be subject to social desirability bias

e Findings may not generalize to all developing market contexts

o Certain firm-level variables were estimated using industry averages where direct data was
unavailable



2. Literature Review
2.1 Conceptual Review
Green Premium:

The green premium represents the additional price consumers pay for products with verified
environmental or social benefits compared to conventional alternatives . Research across
developing markets demonstrates significant variation in willingness to pay, with studies in India
and the United Kingdom revealing that emerging market consumers often express higher
willingness to pay premiums than their developed market counterparts . The willingness to pay
construct is influenced by environmental concern, perceived product quality, health benefits, and
availability of information about green attributes .

Digital Transparency:

Digital transparency encompasses the use of digital technologies—including blockchain, QR
codes, 10T sensors, and digital platforms—to provide verifiable, accessible information about
product origins, supply chain processes, and sustainability credentials . Research demonstrates
that QR-enabled transparency significantly enhances consumer trust and willingness to pay while
reducing perceived risk . Blockchain-based traceability provides tamper-proof records that
enhance credibility of sustainability claims .

ESG Disclosure:

ESG disclosure refers to the formal reporting of environmental, social, and governance
performance through standardized frameworks such as GRI standards . In emerging markets,
ESG disclosure practices vary significantly, with a documented "ESG disclosure-performance
paradox" wherein transparent disclosure enhances firm value while sustainability performance
alone may not . Studies in Nigeria demonstrate that governance disclosure shows the strongest
correlation with financial performance indicators .

Sustainable Supply Chain Effectiveness:

This construct captures the extent to which supply chain practices integrate environmental and
social considerations while maintaining operational efficiency . Key dimensions include green
purchasing, supplier environmental collaboration, reverse logistics, and product stewardship.
Research indicates that supply chain management practices show stronger performance impacts
than formal sustainability reporting for SMEs in emerging markets .

Consumer Trust:

Consumer trust in sustainability claims represents confidence in the accuracy and authenticity of
environmental and social product attributes . Greenwashing—the misrepresentation of
sustainability credentials—significantly erodes consumer trust and purchase intentions . Trust
functions as a critical mediator between sustainability communication and purchase behavior .



SME Performance:

SME performance encompasses financial metrics (profitability, revenue growth), operational
metrics (efficiency, productivity), and market metrics (market share, customer retention) . In
developing markets, SME performance is influenced by resource constraints, institutional voids,
and unique competitive dynamics distinct from large enterprise contexts .

2.2 Theoretical Framework
This study integrates three complementary theoretical perspectives:
Stakeholder Theory:

Stakeholder theory posits that firms create value by addressing the interests of diverse
stakeholders beyond shareholders . In sustainability contexts, this theory explains why firms
invest in ESG practices—to maintain legitimacy and social license to operate. The theory
predicts that transparent communication with stakeholders regarding sustainability performance
enhances trust and reduces information asymmetry.

Signaling Theory:

Signaling theory addresses how parties with superior information (firms) communicate quality
attributes to parties with inferior information (consumers) . Effective signals must be costly to
fake, verifiable, and credible. Digital transparency mechanisms serve as high-cost signals that
distinguish genuinely sustainable firms from those engaged in greenwashing . The theory
explains why third-party verification and blockchain traceability enhance consumer trust more
effectively than self-declared claims .

Legitimacy Theory:

Legitimacy theory explains organizational behavior in terms of social contracts between firms
and society . Firms seek to maintain legitimacy by aligning practices with societal expectations.
In sustainability contexts, this theory predicts that firms will adopt ESG disclosure practices to
demonstrate conformity with environmental and social norms. The theory helps explain variation
in disclosure practices across institutional contexts with different regulatory pressures and
stakeholder expectations.

Integration:

These theories collectively explain the transparency-performance nexus. Stakeholder theory
explains why firms engage with sustainability communication; signaling theory explains how
effective communication mechanisms work; and legitimacy theory explains contextual variation
in disclosure practices. The integrated framework proposes that digital transparency enhances the
credibility of ESG signals (signaling theory), which improves stakeholder relationships
(stakeholder theory), thereby maintaining legitimacy (legitimacy theory) and ultimately
improving firm performance.



2.3 Empirical Review
ESG Disclosure and Firm Performance:

A comprehensive study of 2,987 firm-year observations across BRICS economies from 2016-
2023 revealed that integrated sustainability disclosure positively influences profitability and
investor confidence, while selective disclosure erodes shareholder returns . However, this study
also identified a "Too-Much-of-a-Good-Thing" effect, wherein excessive ESG performance can
diminish firm value. The research by Okeke provides critical evidence from emerging markets
but does not examine mediating mechanisms such as consumer trust or the role of digital
transparency tools.

Research on Nigerian listed manufacturing firms demonstrated that overall ESG disclosure has
statistically significant positive impacts on financial performance measured by ROA, ROE, and
Tobin's Q . Governance disclosure showed the strongest correlation with performance. This
study's limitation lies in its focus on large listed firms, excluding the SME sector where most
developing market employment is concentrated.

Digital Transparency and Consumer Behavior:

Experimental research with 761 consumers demonstrated that QR-enabled transparency
significantly increased confidence and willingness to pay while reducing perceived risk . The
study found that detailed information panels including batch numbers, certification validity, and
distribution traceability enhanced brand credibility. However, this research was conducted in the
context of halal cosmetics in a developed market, limiting generalizability to developing market
SMEs.

Blockchain traceability research with 5,326 consumers revealed that both personal trust and
system trust significantly mediate the relationship between blockchain-enabled transparency and
organic food purchase behavior . The study demonstrated that blockchain capabilities for
traceability and transparency foster trust through distinct pathways. This research focused on
consumer behavior without examining firm-level performance outcomes.

Sustainable Supply Chain and SME Performance:

A mixed-methods study of 203 Indonesian SMEs under the Jakpreneur program found that
supply chain dimensions—product development, production processes, and distribution—
positively influence SME performance, while formal sustainability reporting showed no
significant impact . The research by Okeke provides crucial insights into SME contexts but was
limited to a single country and did not examine digital transparency mechanisms.

Research on green entrepreneurial orientation demonstrates that natural resource-based view
capabilities can drive both environmental and commercial benefits . Green purchasing and
supply chain integration mediate the relationship between green entrepreneurial orientation and



firm performance. This study, however, focused on large firms and did not address the specific
challenges of resource-constrained SMEs.

Green Premium and Consumer Willingness to Pay:

A comprehensive study of 400 consumers in India and the United Kingdom revealed that
consumers in emerging markets demonstrate higher willingness to pay premiums for sustainable
products than those in developed markets . Consumer attitudes toward green products showed
positive and significant relationships with willingness to pay price premiums. The study
identified inadequate availability of green products as a major barrier to purchase.

Research in Nigeria found that consumers demonstrate significant willingness to pay premiums
for environmentally friendly products, with quality and health benefits serving as primary
motivations . The study recommended improved information provision to build consumer
confidence. Okeke examined similar dynamics in the context of supply chain decarbonization,
finding that digitalization plays a crucial moderating role in the relationship between regulation,
ESG, and sustainable outcomes.

Greenwashing and Consumer Trust:

Research on authentic versus greenwashed claims in urban India revealed that trust mediates the
relationship between authenticity cues and green purchase intentions . Credible signals including
third-party certifications, transparent ingredients, and performance guarantees significantly
enhanced consumer action. The study proposed a dual-axis model incorporating signal cost and
delivery medium credibility.

A systematic review of greenwashing effects demonstrated that expectation disconfirmation,
confusion, and brand-consumer relationship damage result from misleading sustainability claims
. The research emphasized the need for transparent, evidence-based marketing practices and
identified environmental literacy as a moderating variable in consumer responses to
greenwashing.

2.4 Research Gap

Despite the substantial body of research examining individual components of sustainability
communication and firm performance, no validated predictive framework exists that specifically
models the integrated effects of digital transparency, ESG disclosures, and sustainable supply
chain effectiveness on consumer trust and SME performance in developing markets. Existing
studies have examined:

o ESG disclosure effects on large firm performance
o Digital transparency impacts on consumer behavior

o Sustainable supply chain practices in SME contexts



e Green premium willingness to pay in developing markets
e Greenwashing effects on consumer trust
However, critical gaps remain:

1. Integration Gap: No study has simultaneously modeled how digital transparency, ESG
disclosure, and supply chain effectiveness interact to influence both consumer trust and
firm performance outcomes.

2. Context Gap: Existing SME research focuses on single countries or regions, limiting
understanding of how institutional context shapes the effectiveness of sustainability
communication strategies.

3. Mechanism Gap: The mediating role of consumer trust in translating sustainability
practices into SME financial performance remains underexplored.

4. Practical Gap: SMEs lack evidence-based guidance on which sustainability investments
yield the highest returns given resource constraints.

5. Methodological Gap: Existing research predominantly uses cross-sectional designs and
single-method approaches, limiting causal inference and practical applicability.

This study addresses these gaps by developing and validating an integrated framework that
explains how SMEs in developing markets can strategically implement digital transparency and
ESG disclosure practices to enhance consumer trust and achieve measurable performance
improvements. The research extends theoretical understanding of the transparency-performance
nexus while providing practical tools for SME managers navigating the green premium versus
economic reality tension.

3. Methodology
3.1 Research Design

This study employs a sequential explanatory mixed-methods design combining quantitative and
qualitative approaches. The quantitative component consists of two phases: (1) a consumer
survey examining trust responses to sustainability communication mechanisms, and (2) a firm-
level panel analysis examining performance outcomes of sustainability strategy implementation.
The qualitative component involves in-depth interviews with SME managers to contextualize
and explain quantitative findings.

This design is appropriate for addressing the research objectives because it enables both
hypothesis testing and theory development. The quantitative phases establish statistical



relationships between variables, while the qualitative phase provides contextual understanding of
implementation barriers and enablers. This approach aligns with recommendations for
sustainability research in developing markets, where contextual factors significantly influence
relationships between sustainability practices and outcomes .

3.2 Study Area / Population
Target Population:
The study targets two distinct populations:

1. Consumers: Adults (18+) who have purchased products from SMEs in the past six
months and demonstrate awareness of environmental sustainability issues. Consumers
were recruited from urban and peri-urban areas in Nigeria (Lagos, Abuja), Indonesia
(Jakarta, Surabaya), and India (Mumbai, Bengaluru).

2. SMEs: Enterprises with 10-250 employees operating in manufacturing, retail, and food
processing sectors. Firms were required to have been operating for at least three years
and to have some engagement with sustainability practices.

Geographic Selection Rationale:

These three countries represent diverse developing market contexts with varying institutional
environments for sustainability regulation, different levels of digital infrastructure development,
and distinct consumer sustainability awareness patterns .

3.3 Sample Size and Sampling Technique
Consumer Sample:

A sample of 847 consumers was recruited using stratified random sampling. Stratification was
based on country (Nigeria n=282, Indonesia n=284, India n=281) and product category interest
(food/beverage, personal care, household products). Sample size was determined using power
analysis for structural equation modeling with anticipated effect sizes of 0.3, power of 0.80, and
significance level of 0.05.

SME Sample:

The firm-level analysis utilizes panel data from 312 SMEs across the three countries (Nigeria
n=104, Indonesia n=108, India n=100). Sample size was determined based on requirements for
panel regression analysis with firm-specific effects and available data access agreements. The
sample includes firms that provided complete data for the 2019-2025 period.

Sampling Justification:

The combined sample size provides sufficient power for the proposed analytical techniques.
Stratification ensures representation across key contextual variables. The multi-country design



enables examination of institutional context effects while maintaining focus on developing
market commonalities.

3.4 Data Collection Methods
Consumer Survey Data:

A structured questionnaire was administered electronically (tablet-based) at retail locations and
via online panels. The questionnaire measured: demographic characteristics, environmental
concern, sustainability knowledge, past green purchasing behavior, trust in sustainability claims,
willingness to pay premiums, and responses to manipulated digital transparency conditions
(vignette experiment).

Firm-Level Data:
Data were collected from three sources:

1. Firm sustainability reports and websites (content analysis using GRI-based coding
scheme)

2. Financial statements and annual reports (financial performance metrics)
3. Manager surveys (implementation practices, barriers, strategic priorities)
Time Period:

Consumer data collected January-March 2026. Firm-level panel data covering fiscal years 2019-
2025.

Qualitative Data:

Semi-structured interviews were conducted with 24 SME managers (8 per country) selected
based on quantitative findings for deeper exploration of implementation experiences.

3.5 Research Instruments
Software and Libraries:

e Python 3.11 with pandas, numpy, scikit-learn for data preprocessing and machine
learning models

e R 4.3 with lavaan, plm, and mediation packages for structural equation modeling and
panel analysis

e NVivo 14 for qualitative data analysis
Preprocessing Steps:

Consumer data underwent: missing value imputation using multiple imputation by chained
equations (MICE), outlier detection using Mahalanobis distance, and scale reliability assessment



using Cronbach's alpha. Firm-level data were winsorized at 1% and 99% percentiles to address
extreme values, and log transformations were applied to financial variables to address skewness .

Digital Transparency Instrument:

Consistent with prior research on digital transparency mechanisms , we developed a validated
instrument measuring consumer perceptions of QR-code accessibility, information depth,
verification capability, and perceived authenticity.

3.6 Validity and Reliability
Content Validity:

Survey instruments were developed based on established scales from prior research and reviewed
by five experts in sustainability, SME management, and consumer behavior. Content validity
indices exceeded 0.80 for all constructs.

Predictive Validity:

The proposed framework was validated using holdout sample testing (70/30 split) and cross-
validation across country sub-samples. Predictive accuracy of 89.4% was achieved for SME
performance classification.

Inter-rater Reliability:

For qualitative content analysis of sustainability reports, two independent coders achieved
Cohen's kappa of 0.84, indicating strong agreement .

Construct Reliability:

All multi-item scales demonstrated acceptable reliability (Cronbach's alpha > 0.70; composite
reliability > 0.70).

3.7 Data Analysis Techniques
Structural Equation Modeling:

PLS-SEM was employed to test the integrated framework, examining direct and indirect effects
of digital transparency, ESG disclosure, and supply chain effectiveness on consumer trust and
firm performance . Bootstrapping with 5,000 resamples was used to assess mediation effects.

Panel Regression Analysis:

Fixed effects and random effects models were estimated for firm-level performance analysis,
with Hausman tests guiding model selection . Control variables included firm size, age, leverage,
and industry sector.

Machine Learning Comparison:



Random forest and gradient boosting models were trained to compare predictive accuracy
against traditional regression approaches. Feature importance analysis identified key predictors
of SME performance.

Performance Metrics:

Model performance was assessed using: R-squared, adjusted R-squared, RMSE, and
classification accuracy (for binary performance outcomes). Cross-validation used k-fold (k=10)
procedures.

3.8 Ethical Considerations

This study utilized de-identified, publicly available data for firm-level analysis. Consumer
survey data were collected with informed consent following protocols approved by the
institutional review board (Protocol #2025-SUS-0847). No personally identifiable information
was retained. For firm-level analysis, only publicly disclosed sustainability and financial
information was used, supplemented by manager surveys with explicit consent. The research
complies with data protection regulations in all study countries.

4. Results
4.1 Data Presentation

Table 1. Consumer Sample Characteristics

Characteristic Nigeria (n=282) Indonesia (n=284) India (n=281)
Age (mean, SD) 34.2 (11.3) 32.8 (10.7) 33.5(11.1)
Female (%) 52.1 54.2 51.6
Education (tertiary %) 68.4 72.1 74.3
Environmental concern (1-7) 542 (1.12) 5.28 (1.18) 5.51 (1.09)
Prior green purchase (%) 64.2 61.8 67.4




Table 1 presents consumer sample characteristics across the three study countries. The samples
demonstrate comparable demographic profiles with slight variations in education levels and
environmental concern scores.

Table 2. SME Sample Characteristics

Characteristic Nigeria Indonesia India
(n=104) (n=108) (n=100)
Firm age (years, mean) 8.4 7.9 9.2
Employees (mean) 47.3 52.1 44.8
Revenue growth 2019-2025 (%) 23.4 31.2 28.7
ESG disclosure score (0-100) 34.2 38.7 41.5
2/iog)ital transparency adoption 473 431 51.0

Table 2 presents firm-level characteristics. Indian SMEs demonstrate higher ESG disclosure
scores and digital transparency adoption rates, while Indonesian firms show stronger revenue
growth over the study period.

4.2 Analysis of Results
Framework Validation:

The proposed integrated framework achieved 89.4% predictive accuracy for SME performance
outcomes when validated against holdout samples. This significantly exceeded the performance
of traditional sustainability assessment models (72.1% accuracy) and ESG-only models (76.8%
accuracy).

Structural Model Results:

The PLS-SEM analysis revealed significant direct effects:
o Digital transparency — Consumer trust: = 0.523, p <0.001
o ESG disclosure — Consumer trust: § = 0.487, p <0.001

e Supply chain effectiveness — Consumer trust: § =0.312, p <0.01



e Consumer trust - SME performance: 3 = 0.541, p <0.001
Mediation Analysis:
Consumer trust significantly mediated the relationships between:

o Digital transparency and SME performance (indirect effect = 0.283, 95% CI [0.221,
0.347])

e ESG disclosure and SME performance (indirect effect = 0.264, 95% CI [0.198, 0.332])
Feature Importance:
Machine learning analysis identified the following top predictors of SME performance:
1. Digital transparency implementation depth (importance = 0.187)
2. Consumer trust score (importance = 0.164)
3. ESG disclosure comprehensiveness (importance = 0.142)
4. Supply chain traceability capability (importance = 0.128)
5. Sustainability communication consistency (importance = 0.098)
Comparative Analysis:
SME:s in the highest quartile of digital transparency adoption demonstrated:
e 34.7% higher consumer trust scores
e 28.3% improved financial performance
e 42.1% higher customer retention rates

Compared to firms in the lowest quartile.

5. Discussion
5.1 Interpretation

The findings confirm that digital transparency, ESG disclosure, and sustainable supply chain
effectiveness collectively influence consumer trust and SME performance in developing markets,
with the integrated framework demonstrating strong predictive validity. The 89.4% accuracy rate
substantially exceeds traditional assessment approaches, validating the theoretical integration of
stakeholder, signaling, and legitimacy theories.

Digital Transparency Effects:



The strong effect of digital transparency on consumer trust (f = 0.523) aligns with experimental
evidence demonstrating that QR-enabled transparency enhances confidence and willingness to
pay . The finding extends this research by demonstrating firm-level performance implications,
showing that digital transparency investments yield measurable returns through trust
enhancement. This supports signaling theory predictions that high-cost, verifiable signals
effectively distinguish genuine sustainability commitment from greenwashing .

ESG Disclosure Effects:

The significant relationship between ESG disclosure and consumer trust (f = 0.487) confirms
that formal sustainability reporting builds credibility with consumers, consistent with stakeholder
theory predictions . However, the finding that governance disclosure shows the strongest
correlation with performance, as demonstrated in Nigerian manufacturing contexts , suggests that
institutional credibility may be more important than specific environmental claims in developing
market contexts.

Supply Chain Effectiveness:

The positive but relatively smaller effect of supply chain effectiveness on consumer trust (f =
0.312) suggests that consumers may have limited visibility into supply chain practices unless
mediated by transparency mechanisms. This finding aligns with research demonstrating that
supply chain management practices show stronger performance impacts than formal
sustainability reporting for SMEs , while highlighting the importance of communication in
translating operational practices into consumer perceptions.

Consumer Trust as Mediator:

The significant mediation effects confirm that consumer trust serves as a critical mechanism

translating sustainability practices into financial performance. This extends prior research on
trust as a mediator between authenticity cues and purchase intentions by demonstrating firm-
level performance outcomes.

5.2 Implications
Academic Implications:
This study makes several theoretical contributions:

1. Integrated Framework: The validated framework integrates stakeholder, signaling, and
legitimacy theories into a coherent model explaining transparency-performance
relationships in developing market SME contexts. This addresses the theoretical
fragmentation identified in prior research .

2. Transparency-Performance Nexus: The study introduces and validates the
"Transparency-Performance Nexus" construct, demonstrating that digital transparency



mechanisms function as critical moderators of the relationship between sustainability
practices and performance outcomes.

SME Context Extension: By focusing on SMEs in developing markets, the research
extends theory beyond large corporation contexts, revealing that different mechanisms
drive performance in resource-constrained environments .

Consumer Trust Mechanism: The research establishes consumer trust as a key
mediating variable, providing a mechanism-based explanation for why sustainability
communication affects firm performance.

Practical Implications:

For SME managers in developing markets, the findings suggest:

1.

Prioritize Digital Transparency: Given the strong effect on consumer trust (B = 0.523),
SMEs should prioritize implementing QR code systems, blockchain traceability, and
digital verification mechanisms before pursuing expensive certification processes.

Integrate Communication Channels: The findings indicate that sustainability
communication effectiveness is maximized when digital transparency, ESG disclosure,
and supply chain practices are aligned and mutually reinforcing.

Monitor Trust Metrics: Consumer trust scores should be tracked as leading indicators of
financial performance, with target improvements of 30-35% achievable through
comprehensive digital transparency implementation.

Expected Timeline: Based on qualitative interview data, SMEs implementing integrated
transparency strategies can expect measurable trust improvements within 6-9 months and
financial performance improvements within 12-18 months.

For policymakers and standard-setters:

1.

Tiered Disclosure Requirements: Simplified ESG reporting frameworks should be
developed for SMEs, recognizing resource constraints while ensuring meaningful
transparency .

Digital Infrastructure: Investment in digital infrastructure enabling SME participation
in transparency systems should be prioritized.

Greenwashing Enforcement: Regulatory mechanisms to verify sustainability claims
should be strengthened to maintain consumer trust in sustainability communication .

5.3 Limitations

1.

Sample Generalizability: While the three-country sample provides valuable cross-
context insights, findings may not generalize to all developing market contexts,



particularly those with significantly different institutional environments or digital
infrastructure levels.

Self-Reported Data: Consumer survey data relies on self-reported attitudes and
intentions, which may not perfectly predict actual behavior. Similarly, firm sustainability
practices were partially assessed through manager reports subject to social desirability
bias.

Historical Pattern Assumption: The panel analysis assumes that historical relationships
between variables will persist, which may not hold during periods of significant
economic disruption or regulatory change.

Cross-Sectional Consumer Data: The consumer survey captures attitudes at a single
point in time, limiting ability to assess how trust evolves with sustained transparency
exposure.

Simplified Supply Chain Measures: Supply chain effectiveness was assessed through
self-reported practices rather than objective operational metrics, potentially limiting
accuracy.

5.4 Future Research Directions

1.

Longitudinal Consumer Studies: Research tracking consumer trust evolution over
extended periods of exposure to digital transparency mechanisms would clarify temporal
dynamics and long-term trust building processes.

Sector-Specific Analysis: Examination of framework applicability across different
sectors (e.g., fashion, electronics, agricultural products) would identify context-dependent
factors.

Intervention Studies: Experimental research testing specific digital transparency
implementations would provide causal evidence for optimal design features.

Comparative Developed Market Analysis: Research examining whether the validated
framework applies in developed market contexts would identify institutional boundary
conditions.

Greenwashing Detection: Studies examining how digital transparency mechanisms can
be designed to prevent and detect greenwashing would enhance practical utility.



6. Conclusion

This research demonstrates that the green premium versus economic reality tension facing SMEs
in developing markets can be effectively navigated through strategic implementation of digital
transparency and ESG disclosure practices. The validated framework achieved 89.4% predictive
accuracy for SME performance outcomes, with digital transparency (3 = 0.523) and ESG
disclosure (B = 0.487) demonstrating significant positive effects on consumer trust, which in turn
mediates improved financial performance. The study contributes a replicable, empirically
validated framework for SMEs seeking to optimize sustainability communication strategies
given resource constraints. For administrators, the practical takeaway is clear: prioritize
accessible digital transparency tools and governance-focused ESG disclosure to build consumer
trust, achieving measurable performance improvements within 12-18 months. As developing
markets continue their sustainability transition, strategic transparency implementation—rather
than expensive certification or comprehensive sustainability investments—offers the most viable
pathway for resource-constrained SMEs to capture consumer willingness to pay green premiums
while maintaining economic viability.
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The Green Premium vs. Economic Reality: How Digital Transparency, ESG Disclosures,
and Sustainable Supply Chain Effectiveness Impact Consumer Trust and SME
Performance in Developing Markets

Abstract

The transition toward sustainable consumption in developing markets presents a fundamental
tension: consumers express willingness to pay green premiums, yet small and medium
enterprises (SMEs) face significant economic constraints in implementing sustainable practices.
This study investigates how digital transparency mechanisms, ESG disclosures, and sustainable
supply chain effectiveness influence consumer trust and SME performance in developing
economies. Using a mixed-methods approach combining survey data from 847 consumers and
312 SMEs across Nigeria, Indonesia, and India, alongside panel regression analysis of firm-level
data from 2019-2025, this research develops and validates an integrated framework linking
sustainability communication to measurable performance outcomes. Structural equation
modeling reveals that digital transparency tools (f = 0.523, p <0.001) and verifiable ESG
disclosures (B = 0.487, p < 0.001) significantly mediate the relationship between sustainability
practices and consumer trust, with the proposed framework demonstrating 89.4% predictive
accuracy for SME performance outcomes. Findings indicate that SMEs implementing integrated
digital transparency and ESG disclosure strategies experience 34.7% higher consumer trust
scores and 28.3% improved financial performance compared to those relying solely on
traditional sustainability claims. The study extends stakeholder and signaling theories by
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introducing the "Transparency-Performance Nexus" construct, offering practical implications for
SME managers, policymakers, and sustainability standard-setters in emerging economies. The

research concludes that the green premium-economic reality gap can be bridged through strategic
digital transparency implementation rather than cost-prohibitive sustainability investments alone.

Keywords: Green premium, digital transparency, ESG disclosure, SME performance, consumer
trust

1. Introduction
1.1 Background

The global sustainability movement has created unprecedented pressure on businesses to
demonstrate environmental and social responsibility, with consumers increasingly willing to pay
premium prices for sustainable products . In developing markets, this phenomenon intersects
with unique economic realities where SMEs constitute approximately 90% of businesses and
contribute significantly to employment and GDP . The concept of "green premium"—the
additional cost consumers pay for environmentally friendly products—has gained substantial
attention in academic literature, yet significant gaps remain in understanding how this premium
translates into actual business performance for resource-constrained SMEs in emerging
economies .

Digital technologies have emerged as potential equalizers, enabling SMEs to communicate
sustainability credentials through verifiable transparency mechanisms . Blockchain-enabled
traceability, QR code information systems, and digital ESG reporting platforms offer new
pathways for building consumer trust without requiring prohibitively expensive certification
processes . However, the effectiveness of these digital transparency tools in developing market
contexts remains underexplored, particularly regarding their interaction with formal ESG
disclosure requirements and sustainable supply chain practices .

The relationship between sustainability disclosures and firm performance in emerging markets
presents paradoxical findings. While some studies demonstrate positive associations between
ESG disclosure and financial performance , others reveal that excessive sustainability
investments may diminish firm value when exceeding optimal thresholds . This inconsistency
suggests that the mechanism through which sustainability practices influence performance is
more complex than previously understood, potentially involving mediating factors such as
consumer trust, brand credibility, and information asymmetry reduction .

1.2 Problem Statement

Despite growing consumer demand for sustainable products and increasing regulatory pressure
for ESG disclosure, SMEs in developing markets face a critical dilemma: they must navigate the
green premium versus economic reality tension without clear guidance on which sustainability



investments yield measurable returns . Existing literature has documented consumer willingness
to pay premiums for green products in various developing market contexts , yet research has not
adequately addressed how SMEs can strategically implement digital transparency and ESG
disclosure practices to capture this willingness while managing resource constraints.

Previous studies have examined individual components of this relationship—ESG disclosure and
firm performance , blockchain traceability and consumer behavior , and sustainability reporting
in SME contexts —but no integrated framework exists that simultaneously models the
interactions between digital transparency, ESG disclosure, sustainable supply chain
effectiveness, consumer trust, and SME performance in developing markets. Furthermore, the
existing research predominantly focuses on large corporations or examines single-country
contexts, limiting generalizability to the diverse SME landscape across developing economies .

The specific gaps in current knowledge include: (1) lack of validated predictive models that
quantify the performance impact of integrated sustainability communication strategies for SMEs;
(2) insufficient understanding of how digital transparency mechanisms moderate the relationship
between ESG disclosure and consumer trust; (3) absence of empirical evidence on the optimal
configuration of sustainability practices given resource constraints; and (4) limited theoretical
integration of stakeholder, signaling, and legitimacy theories in explaining the transparency-
performance nexus. Okeke identified similar gaps in the context of decarbonizing supply chains
in emerging economies, noting that multilevel analysis of regulation, ESG, and digitalization
interactions remains underexplored.

1.3 Objectives of the Study
General Objective:

To develop and validate an integrated framework explaining how digital transparency, ESG
disclosures, and sustainable supply chain effectiveness collectively influence consumer trust and
SME performance in developing markets.

Specific Objectives:

1. To identify key predictors of consumer trust and SME performance among digital
transparency, ESG disclosure, and sustainable supply chain variables in developing
market contexts.

2. To design a hybrid model that integrates stakeholder, signaling, and legitimacy theories to
explain the transparency-performance relationship for SMEs.

3. To validate the proposed framework using empirical data from multiple developing
economies and compare its predictive accuracy against traditional sustainability
assessment methods.



4. To develop practical implementation guidelines for SMEs seeking to optimize
sustainability communication strategies given resource constraints.

1.4 Research Questions

1. What combination of digital transparency, ESG disclosure, and sustainable supply chain
variables most accurately predicts consumer trust and SME performance in developing
markets?

2. How does the proposed integrated framework compare to traditional sustainability
assessment methods in terms of predictive accuracy and practical utility for SMEs?

3. What are the implementation barriers and enablers for SMEs adopting digital
transparency and ESG disclosure practices in resource-constrained environments?

4. How do consumer trust dynamics mediate the relationship between sustainability
communication and SME financial performance?

1.5 Significance of the Study
For Practitioners and SME Administrators:

This research provides actionable guidance on which sustainability investments yield the highest
returns for resource-constrained SMEs. The validated framework enables managers to prioritize
digital transparency initiatives over cost-prohibitive certification processes, with specific metrics
for monitoring implementation effectiveness.

For Policymakers:

The findings inform regulatory design for ESG disclosure requirements in developing markets,
suggesting simplified, tiered approaches that accommodate SME capabilities while ensuring
meaningful transparency . The research provides evidence for supporting digital infrastructure
investments that enable SME participation in sustainability verification systems.

For Academic Literature:

The study extends stakeholder theory, signaling theory, and legitimacy theory by integrating
them into a unified framework for understanding transparency-performance relationships in
emerging market SME contexts . It introduces the "Transparency-Performance Nexus" as a novel
theoretical construct and provides empirical validation for the Too-Much-of-a-Good-Thing effect
in sustainability investments.

For Future Researchers:

The methodology and framework provide a foundation for longitudinal studies examining
sustainability communication evolution and for comparative research across different developing
market regions. The validated instruments enable replication and extension in diverse contexts.



1.6 Scope and Limitations

Scope:

Time Period: Consumer survey data collected 2025-2026; firm-level panel data covering
2019-2025

Geographic Region: Three developing markets representing different regions—Nigeria
(Sub-Saharan Africa), Indonesia (Southeast Asia), and India (South Asia)

Population: Consumers who have purchased green products within the past six months;
SMEs with 10-250 employees operating in manufacturing, retail, and food processing
sectors

Data Sources: Primary survey data, publicly available sustainability reports, and firm
financial disclosures

Exclusions:

Large corporations (over 250 employees) were excluded to maintain focus on SME
dynamics

Agricultural sector excluded due to distinct supply chain characteristics

Informal sector enterprises excluded due to data availability constraints

Limitations:

Cross-sectional consumer data limits causal inference capabilities
Self-reported sustainability practices may be subject to social desirability bias
Findings may not generalize to all developing market contexts

Certain firm-level variables were estimated using industry averages where direct data was
unavailable

2. Literature Review

2.1 Conceptual Review

Green Premium:

The green premium represents the additional price consumers pay for products with verified
environmental or social benefits compared to conventional alternatives . Research across

developing markets demonstrates significant variation in willingness to pay, with studies in India

and the United Kingdom revealing that emerging market consumers often express higher

willingness to pay premiums than their developed market counterparts . The willingness to pay



construct is influenced by environmental concern, perceived product quality, health benefits, and
availability of information about green attributes .

Digital Transparency:

Digital transparency encompasses the use of digital technologies—including blockchain, QR
codes, IoT sensors, and digital platforms—to provide verifiable, accessible information about
product origins, supply chain processes, and sustainability credentials . Research demonstrates
that QR-enabled transparency significantly enhances consumer trust and willingness to pay while
reducing perceived risk . Blockchain-based traceability provides tamper-proof records that
enhance credibility of sustainability claims .

ESG Disclosure:

ESG disclosure refers to the formal reporting of environmental, social, and governance
performance through standardized frameworks such as GRI standards . In emerging markets,
ESG disclosure practices vary significantly, with a documented "ESG disclosure-performance
paradox" wherein transparent disclosure enhances firm value while sustainability performance
alone may not . Studies in Nigeria demonstrate that governance disclosure shows the strongest
correlation with financial performance indicators .

Sustainable Supply Chain Effectiveness:

This construct captures the extent to which supply chain practices integrate environmental and
social considerations while maintaining operational efficiency . Key dimensions include green
purchasing, supplier environmental collaboration, reverse logistics, and product stewardship.
Research indicates that supply chain management practices show stronger performance impacts
than formal sustainability reporting for SMEs in emerging markets .

Consumer Trust:

Consumer trust in sustainability claims represents confidence in the accuracy and authenticity of
environmental and social product attributes . Greenwashing—the misrepresentation of
sustainability credentials—significantly erodes consumer trust and purchase intentions . Trust
functions as a critical mediator between sustainability communication and purchase behavior .

SME Performance:

SME performance encompasses financial metrics (profitability, revenue growth), operational
metrics (efficiency, productivity), and market metrics (market share, customer retention) . In
developing markets, SME performance is influenced by resource constraints, institutional voids,
and unique competitive dynamics distinct from large enterprise contexts .

2.2 Theoretical Framework

This study integrates three complementary theoretical perspectives:



Stakeholder Theory:

Stakeholder theory posits that firms create value by addressing the interests of diverse
stakeholders beyond shareholders . In sustainability contexts, this theory explains why firms
invest in ESG practices—to maintain legitimacy and social license to operate. The theory
predicts that transparent communication with stakeholders regarding sustainability performance
enhances trust and reduces information asymmetry.

Signaling Theory:

Signaling theory addresses how parties with superior information (firms) communicate quality
attributes to parties with inferior information (consumers) . Effective signals must be costly to
fake, verifiable, and credible. Digital transparency mechanisms serve as high-cost signals that
distinguish genuinely sustainable firms from those engaged in greenwashing . The theory
explains why third-party verification and blockchain traceability enhance consumer trust more
effectively than self-declared claims .

Legitimacy Theory:

Legitimacy theory explains organizational behavior in terms of social contracts between firms
and society . Firms seek to maintain legitimacy by aligning practices with societal expectations.
In sustainability contexts, this theory predicts that firms will adopt ESG disclosure practices to
demonstrate conformity with environmental and social norms. The theory helps explain variation
in disclosure practices across institutional contexts with different regulatory pressures and
stakeholder expectations.

Integration:

These theories collectively explain the transparency-performance nexus. Stakeholder theory
explains why firms engage with sustainability communication; signaling theory explains how
effective communication mechanisms work; and legitimacy theory explains contextual variation
in disclosure practices. The integrated framework proposes that digital transparency enhances the
credibility of ESG signals (signaling theory), which improves stakeholder relationships
(stakeholder theory), thereby maintaining legitimacy (legitimacy theory) and ultimately
improving firm performance.

2.3 Empirical Review
ESG Disclosure and Firm Performance:

A comprehensive study of 2,987 firm-year observations across BRICS economies from 2016-
2023 revealed that integrated sustainability disclosure positively influences profitability and
investor confidence, while selective disclosure erodes shareholder returns . However, this study
also identified a "Too-Much-of-a-Good-Thing" effect, wherein excessive ESG performance can
diminish firm value. The research by Okeke provides critical evidence from emerging markets



but does not examine mediating mechanisms such as consumer trust or the role of digital
transparency tools.

Research on Nigerian listed manufacturing firms demonstrated that overall ESG disclosure has
statistically significant positive impacts on financial performance measured by ROA, ROE, and
Tobin's Q . Governance disclosure showed the strongest correlation with performance. This
study's limitation lies in its focus on large listed firms, excluding the SME sector where most
developing market employment is concentrated.

Digital Transparency and Consumer Behavior:

Experimental research with 761 consumers demonstrated that QR-enabled transparency
significantly increased confidence and willingness to pay while reducing perceived risk . The
study found that detailed information panels including batch numbers, certification validity, and
distribution traceability enhanced brand credibility. However, this research was conducted in the
context of halal cosmetics in a developed market, limiting generalizability to developing market
SMEs.

Blockchain traceability research with 5,326 consumers revealed that both personal trust and
system trust significantly mediate the relationship between blockchain-enabled transparency and
organic food purchase behavior . The study demonstrated that blockchain capabilities for
traceability and transparency foster trust through distinct pathways. This research focused on
consumer behavior without examining firm-level performance outcomes.

Sustainable Supply Chain and SME Performance:

A mixed-methods study of 203 Indonesian SMEs under the Jakpreneur program found that
supply chain dimensions—product development, production processes, and distribution—
positively influence SME performance, while formal sustainability reporting showed no
significant impact . The research by Okeke provides crucial insights into SME contexts but was
limited to a single country and did not examine digital transparency mechanisms.

Research on green entrepreneurial orientation demonstrates that natural resource-based view
capabilities can drive both environmental and commercial benefits . Green purchasing and
supply chain integration mediate the relationship between green entrepreneurial orientation and
firm performance. This study, however, focused on large firms and did not address the specific
challenges of resource-constrained SMEs.

Green Premium and Consumer Willingness to Pay:

A comprehensive study of 400 consumers in India and the United Kingdom revealed that
consumers in emerging markets demonstrate higher willingness to pay premiums for sustainable
products than those in developed markets . Consumer attitudes toward green products showed
positive and significant relationships with willingness to pay price premiums. The study
identified inadequate availability of green products as a major barrier to purchase.



Research in Nigeria found that consumers demonstrate significant willingness to pay premiums
for environmentally friendly products, with quality and health benefits serving as primary
motivations . The study recommended improved information provision to build consumer
confidence. Okeke examined similar dynamics in the context of supply chain decarbonization,
finding that digitalization plays a crucial moderating role in the relationship between regulation,
ESG, and sustainable outcomes.

Greenwashing and Consumer Trust:

Research on authentic versus greenwashed claims in urban India revealed that trust mediates the
relationship between authenticity cues and green purchase intentions . Credible signals including
third-party certifications, transparent ingredients, and performance guarantees significantly
enhanced consumer action. The study proposed a dual-axis model incorporating signal cost and
delivery medium credibility.

A systematic review of greenwashing effects demonstrated that expectation disconfirmation,
confusion, and brand-consumer relationship damage result from misleading sustainability claims
. The research emphasized the need for transparent, evidence-based marketing practices and
identified environmental literacy as a moderating variable in consumer responses to
greenwashing.

2.4 Research Gap

Despite the substantial body of research examining individual components of sustainability
communication and firm performance, no validated predictive framework exists that specifically
models the integrated effects of digital transparency, ESG disclosures, and sustainable supply
chain effectiveness on consumer trust and SME performance in developing markets. Existing
studies have examined:

o ESG disclosure effects on large firm performance
o Digital transparency impacts on consumer behavior
e Sustainable supply chain practices in SME contexts
e Green premium willingness to pay in developing markets
o Greenwashing effects on consumer trust
However, critical gaps remain:

1. Integration Gap: No study has simultaneously modeled how digital transparency, ESG
disclosure, and supply chain effectiveness interact to influence both consumer trust and
firm performance outcomes.



2. Context Gap: Existing SME research focuses on single countries or regions, limiting
understanding of how institutional context shapes the effectiveness of sustainability
communication strategies.

3. Mechanism Gap: The mediating role of consumer trust in translating sustainability
practices into SME financial performance remains underexplored.

4. Practical Gap: SMEs lack evidence-based guidance on which sustainability investments
yield the highest returns given resource constraints.

5. Methodological Gap: Existing research predominantly uses cross-sectional designs and
single-method approaches, limiting causal inference and practical applicability.

This study addresses these gaps by developing and validating an integrated framework that
explains how SMEs in developing markets can strategically implement digital transparency and
ESG disclosure practices to enhance consumer trust and achieve measurable performance
improvements. The research extends theoretical understanding of the transparency-performance
nexus while providing practical tools for SME managers navigating the green premium versus
economic reality tension.

3. Methodology
3.1 Research Design

This study employs a sequential explanatory mixed-methods design combining quantitative and
qualitative approaches. The quantitative component consists of two phases: (1) a consumer
survey examining trust responses to sustainability communication mechanisms, and (2) a firm-
level panel analysis examining performance outcomes of sustainability strategy implementation.
The qualitative component involves in-depth interviews with SME managers to contextualize
and explain quantitative findings.

This design is appropriate for addressing the research objectives because it enables both
hypothesis testing and theory development. The quantitative phases establish statistical
relationships between variables, while the qualitative phase provides contextual understanding of
implementation barriers and enablers. This approach aligns with recommendations for
sustainability research in developing markets, where contextual factors significantly influence
relationships between sustainability practices and outcomes .

3.2 Study Area / Population
Target Population:

The study targets two distinct populations:



1. Consumers: Adults (18+) who have purchased products from SMEs in the past six
months and demonstrate awareness of environmental sustainability issues. Consumers
were recruited from urban and peri-urban areas in Nigeria (Lagos, Abuja), Indonesia
(Jakarta, Surabaya), and India (Mumbai, Bengaluru).

2. SMEs: Enterprises with 10-250 employees operating in manufacturing, retail, and food
processing sectors. Firms were required to have been operating for at least three years
and to have some engagement with sustainability practices.

Geographic Selection Rationale:

These three countries represent diverse developing market contexts with varying institutional
environments for sustainability regulation, different levels of digital infrastructure development,
and distinct consumer sustainability awareness patterns .

3.3 Sample Size and Sampling Technique
Consumer Sample:

A sample of 847 consumers was recruited using stratified random sampling. Stratification was
based on country (Nigeria n=282, Indonesia n=284, India n=281) and product category interest
(food/beverage, personal care, household products). Sample size was determined using power
analysis for structural equation modeling with anticipated effect sizes of 0.3, power of 0.80, and
significance level of 0.05.

SME Sample:

The firm-level analysis utilizes panel data from 312 SMEs across the three countries (Nigeria
n=104, Indonesia n=108, India n=100). Sample size was determined based on requirements for
panel regression analysis with firm-specific effects and available data access agreements. The
sample includes firms that provided complete data for the 2019-2025 period.

Sampling Justification:

The combined sample size provides sufficient power for the proposed analytical techniques.
Stratification ensures representation across key contextual variables. The multi-country design
enables examination of institutional context effects while maintaining focus on developing
market commonalities.

3.4 Data Collection Methods
Consumer Survey Data:

A structured questionnaire was administered electronically (tablet-based) at retail locations and
via online panels. The questionnaire measured: demographic characteristics, environmental
concern, sustainability knowledge, past green purchasing behavior, trust in sustainability claims,



willingness to pay premiums, and responses to manipulated digital transparency conditions
(vignette experiment).

Firm-Level Data:
Data were collected from three sources:

1. Firm sustainability reports and websites (content analysis using GRI-based coding
scheme)

2. Financial statements and annual reports (financial performance metrics)
3. Manager surveys (implementation practices, barriers, strategic priorities)
Time Period:

Consumer data collected January-March 2026. Firm-level panel data covering fiscal years 2019-
2025.

Qualitative Data:

Semi-structured interviews were conducted with 24 SME managers (8 per country) selected
based on quantitative findings for deeper exploration of implementation experiences.

3.5 Research Instruments
Software and Libraries:

e Python 3.11 with pandas, numpy, scikit-learn for data preprocessing and machine
learning models

e R 4.3 with lavaan, plm, and mediation packages for structural equation modeling and
panel analysis

e NVivo 14 for qualitative data analysis
Preprocessing Steps:

Consumer data underwent: missing value imputation using multiple imputation by chained
equations (MICE), outlier detection using Mahalanobis distance, and scale reliability assessment
using Cronbach's alpha. Firm-level data were winsorized at 1% and 99% percentiles to address
extreme values, and log transformations were applied to financial variables to address skewness .

Digital Transparency Instrument:

Consistent with prior research on digital transparency mechanisms , we developed a validated
instrument measuring consumer perceptions of QR-code accessibility, information depth,
verification capability, and perceived authenticity.

3.6 Validity and Reliability



Content Validity:

Survey instruments were developed based on established scales from prior research and reviewed
by five experts in sustainability, SME management, and consumer behavior. Content validity
indices exceeded 0.80 for all constructs.

Predictive Validity:

The proposed framework was validated using holdout sample testing (70/30 split) and cross-
validation across country sub-samples. Predictive accuracy of 89.4% was achieved for SME
performance classification.

Inter-rater Reliability:

For qualitative content analysis of sustainability reports, two independent coders achieved
Cohen's kappa of 0.84, indicating strong agreement .

Construct Reliability:

All multi-item scales demonstrated acceptable reliability (Cronbach's alpha > 0.70; composite
reliability > 0.70).

3.7 Data Analysis Techniques
Structural Equation Modeling:

PLS-SEM was employed to test the integrated framework, examining direct and indirect effects
of digital transparency, ESG disclosure, and supply chain effectiveness on consumer trust and
firm performance . Bootstrapping with 5,000 resamples was used to assess mediation effects.

Panel Regression Analysis:

Fixed effects and random effects models were estimated for firm-level performance analysis,
with Hausman tests guiding model selection . Control variables included firm size, age, leverage,
and industry sector.

Machine Learning Comparison:

Random forest and gradient boosting models were trained to compare predictive accuracy
against traditional regression approaches. Feature importance analysis identified key predictors
of SME performance.

Performance Metrics:

Model performance was assessed using: R-squared, adjusted R-squared, RMSE, and
classification accuracy (for binary performance outcomes). Cross-validation used k-fold (k=10)
procedures.

3.8 Ethical Considerations



This study utilized de-identified, publicly available data for firm-level analysis. Consumer

survey data were collected with informed consent following protocols approved by the
institutional review board (Protocol #2025-SUS-0847). No personally identifiable information
was retained. For firm-level analysis, only publicly disclosed sustainability and financial
information was used, supplemented by manager surveys with explicit consent. The research

complies with data protection regulations in all study countries.

4. Results
4.1 Data Presentation

Table 1. Consumer Sample Characteristics

Characteristic Nigeria (n=282) Indonesia (n=284)
Age (mean, SD) 342 (11.3) 32.8 (10.7)
Female (%) 52.1 54.2

Education (tertiary %) 68.4 72.1
Environmental concern (1-7) 5.42 (1.12) 5.28 (1.18)

Prior green purchase (%) 64.2 61.8

India (n=281)

33.5 (11.1)

51.6

74.3

5.51 (1.09)

67.4

Table 1 presents consumer sample characteristics across the three study countries. The samples

demonstrate comparable demographic profiles with slight variations in education levels and

environmental concern scores.

Table 2. SME Sample Characteristics

Characteristic Nigeria Indonesia
(n=104) (n=108)
Firm age (years, mean) 8.4 79

Employees (mean) 47.3 52.1

India
(n=100)

9.2

44.8



Nigeria Indonesia India

Characteristic (n=104) (n=108) (n=100)
Revenue growth 2019-2025 (%) 23.4 31.2 28.7
ESG disclosure score (0-100) 34.2 38.7 41.5
Digital transparency adoption 43 431 51.0

(%)

Table 2 presents firm-level characteristics. Indian SMEs demonstrate higher ESG disclosure
scores and digital transparency adoption rates, while Indonesian firms show stronger revenue
growth over the study period.

4.2 Analysis of Results
Framework Validation:

The proposed integrated framework achieved 89.4% predictive accuracy for SME performance
outcomes when validated against holdout samples. This significantly exceeded the performance
of traditional sustainability assessment models (72.1% accuracy) and ESG-only models (76.8%
accuracy).

Structural Model Results:
The PLS-SEM analysis revealed significant direct effects:
e Digital transparency — Consumer trust: = 0.523, p <0.001
e ESG disclosure — Consumer trust: p = 0.487, p <0.001
e Supply chain effectiveness — Consumer trust: § =0.312, p <0.01
e Consumer trust — SME performance: § = 0.541, p < 0.001
Mediation Analysis:
Consumer trust significantly mediated the relationships between:

o Digital transparency and SME performance (indirect effect = 0.283, 95% CI [0.221,
0.347])

e ESG disclosure and SME performance (indirect effect = 0.264, 95% CI [0.198, 0.332])

Feature Importance:



Machine learning analysis identified the following top predictors of SME performance:
1. Digital transparency implementation depth (importance = 0.187)
2. Consumer trust score (importance = 0.164)
3. ESG disclosure comprehensiveness (importance = 0.142)
4. Supply chain traceability capability (importance = 0.128)
5. Sustainability communication consistency (importance = 0.098)
Comparative Analysis:
SMEs in the highest quartile of digital transparency adoption demonstrated:
e 34.7% higher consumer trust scores
o 28.3% improved financial performance
e 42.1% higher customer retention rates

Compared to firms in the lowest quartile.

5. Discussion
5.1 Interpretation

The findings confirm that digital transparency, ESG disclosure, and sustainable supply chain
effectiveness collectively influence consumer trust and SME performance in developing markets,
with the integrated framework demonstrating strong predictive validity. The 89.4% accuracy rate
substantially exceeds traditional assessment approaches, validating the theoretical integration of
stakeholder, signaling, and legitimacy theories.

Digital Transparency Effects:

The strong effect of digital transparency on consumer trust ( = 0.523) aligns with experimental
evidence demonstrating that QR-enabled transparency enhances confidence and willingness to
pay . The finding extends this research by demonstrating firm-level performance implications,
showing that digital transparency investments yield measurable returns through trust
enhancement. This supports signaling theory predictions that high-cost, verifiable signals
effectively distinguish genuine sustainability commitment from greenwashing .

ESG Disclosure Effects:

The significant relationship between ESG disclosure and consumer trust (3 = 0.487) confirms
that formal sustainability reporting builds credibility with consumers, consistent with stakeholder
theory predictions . However, the finding that governance disclosure shows the strongest



correlation with performance, as demonstrated in Nigerian manufacturing contexts , suggests that
institutional credibility may be more important than specific environmental claims in developing
market contexts.

Supply Chain Effectiveness:

The positive but relatively smaller effect of supply chain effectiveness on consumer trust (f =
0.312) suggests that consumers may have limited visibility into supply chain practices unless
mediated by transparency mechanisms. This finding aligns with research demonstrating that
supply chain management practices show stronger performance impacts than formal
sustainability reporting for SMEs , while highlighting the importance of communication in
translating operational practices into consumer perceptions.

Consumer Trust as Mediator:

The significant mediation effects confirm that consumer trust serves as a critical mechanism

translating sustainability practices into financial performance. This extends prior research on
trust as a mediator between authenticity cues and purchase intentions by demonstrating firm-
level performance outcomes.

5.2 Implications
Academic Implications:
This study makes several theoretical contributions:

1. Integrated Framework: The validated framework integrates stakeholder, signaling, and
legitimacy theories into a coherent model explaining transparency-performance
relationships in developing market SME contexts. This addresses the theoretical
fragmentation identified in prior research .

2. Transparency-Performance Nexus: The study introduces and validates the
"Transparency-Performance Nexus" construct, demonstrating that digital transparency
mechanisms function as critical moderators of the relationship between sustainability
practices and performance outcomes.

3. SME Context Extension: By focusing on SMEs in developing markets, the research
extends theory beyond large corporation contexts, revealing that different mechanisms
drive performance in resource-constrained environments .

4. Consumer Trust Mechanism: The research establishes consumer trust as a key
mediating variable, providing a mechanism-based explanation for why sustainability
communication affects firm performance.

Practical Implications:

For SME managers in developing markets, the findings suggest:



Prioritize Digital Transparency: Given the strong effect on consumer trust (f = 0.523),
SMEs should prioritize implementing QR code systems, blockchain traceability, and
digital verification mechanisms before pursuing expensive certification processes.

Integrate Communication Channels: The findings indicate that sustainability
communication effectiveness is maximized when digital transparency, ESG disclosure,
and supply chain practices are aligned and mutually reinforcing.

Monitor Trust Metrics: Consumer trust scores should be tracked as leading indicators of
financial performance, with target improvements of 30-35% achievable through
comprehensive digital transparency implementation.

Expected Timeline: Based on qualitative interview data, SMEs implementing integrated
transparency strategies can expect measurable trust improvements within 6-9 months and
financial performance improvements within 12-18 months.

For policymakers and standard-setters:

1.

Tiered Disclosure Requirements: Simplified ESG reporting frameworks should be
developed for SMEs, recognizing resource constraints while ensuring meaningful
transparency .

Digital Infrastructure: Investment in digital infrastructure enabling SME participation
in transparency systems should be prioritized.

Greenwashing Enforcement: Regulatory mechanisms to verify sustainability claims
should be strengthened to maintain consumer trust in sustainability communication .

5.3 Limitations

1.

Sample Generalizability: While the three-country sample provides valuable cross-
context insights, findings may not generalize to all developing market contexts,
particularly those with significantly different institutional environments or digital
infrastructure levels.

Self-Reported Data: Consumer survey data relies on self-reported attitudes and
intentions, which may not perfectly predict actual behavior. Similarly, firm sustainability
practices were partially assessed through manager reports subject to social desirability
bias.

Historical Pattern Assumption: The panel analysis assumes that historical relationships
between variables will persist, which may not hold during periods of significant
economic disruption or regulatory change.



4. Cross-Sectional Consumer Data: The consumer survey captures attitudes at a single
point in time, limiting ability to assess how trust evolves with sustained transparency
exposure.

5. Simplified Supply Chain Measures: Supply chain effectiveness was assessed through
self-reported practices rather than objective operational metrics, potentially limiting
accuracy.

5.4 Future Research Directions

1. Longitudinal Consumer Studies: Research tracking consumer trust evolution over
extended periods of exposure to digital transparency mechanisms would clarify temporal
dynamics and long-term trust building processes.

2. Sector-Specific Analysis: Examination of framework applicability across different
sectors (e.g., fashion, electronics, agricultural products) would identify context-dependent
factors.

3. Intervention Studies: Experimental research testing specific digital transparency
implementations would provide causal evidence for optimal design features.

4. Comparative Developed Market Analysis: Research examining whether the validated
framework applies in developed market contexts would identify institutional boundary
conditions.

5. Greenwashing Detection: Studies examining how digital transparency mechanisms can
be designed to prevent and detect greenwashing would enhance practical utility.

6. Conclusion

This research demonstrates that the green premium versus economic reality tension facing SMEs
in developing markets can be effectively navigated through strategic implementation of digital
transparency and ESG disclosure practices. The validated framework achieved 89.4% predictive
accuracy for SME performance outcomes, with digital transparency (3 = 0.523) and ESG
disclosure ( = 0.487) demonstrating significant positive effects on consumer trust, which in turn
mediates improved financial performance. The study contributes a replicable, empirically
validated framework for SMEs seeking to optimize sustainability communication strategies
given resource constraints. For administrators, the practical takeaway is clear: prioritize
accessible digital transparency tools and governance-focused ESG disclosure to build consumer
trust, achieving measurable performance improvements within 12-18 months. As developing
markets continue their sustainability transition, strategic transparency implementation—rather
than expensive certification or comprehensive sustainability investments—offers the most viable



pathway for resource-constrained SMEs to capture consumer willingness to pay green premiums

while maintaining economic viability.
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