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Abstract 

This study examines how innovation and technology adoption 

shape SMEs’ export activity along two margins: (i) export 

propensity (whether a firm exports) and (ii) export intensity (share 

of foreign sales). Synthesizing recent evidence, we develop testable 

hypotheses on the roles of product and process innovation, 

Industry 4.0 (I4.0) technologies, and digital capabilities (e-

commerce, cloud, ERP/CRM, digital payments). We propose an 

empirical strategy combining firm-level survey microdata with 

policy/quasi-experimental variation to identify causal effects. We 

further discuss trade-policy and finance frictions that moderate 

technology–export linkages. Prior meta-analytic and cross-country 

studies show a robust positive association between innovation and 

export performance, while newer work highlights digital platforms 

and I4.0 as accelerators—conditional on absorptive capacity and 

access to trade finance. Our framework yields actionable 

implications for SME policy: targeted digitalization support, 

export-oriented innovation vouchers, and de-risked trade finance 

can materially raise export entry and scale.  
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Introduction 

SMEs account for the majority of firms and employment worldwide but contribute a 

disproportionately smaller share of exports. A growing literature links this gap to differences in 

innovation capability and technology adoption: innovative SMEs tend to be more productive, 

better at product adaptation, and thus more likely to enter and thrive in foreign markets. Recent 

meta-analyses and country studies confirm that innovation positively affects export outcomes, 

while reciprocal “learning-by-exporting” can further reinforce innovation, creating a virtuous 

circle. Digital transformation intensifies these effects by lowering search, coordination, and 

transaction costs. OECD work documents rapid growth of digital trade and strong associations 

https://scientifictrends.org/index.php/ijst


International Journal of Scientific Trends- (IJST) 
ISSN: 2980-4299 

Volume 4, Issue 9, September - 2025 

Website: https://scientifictrends.org/index.php/ijst 

Open Access, Peer Reviewed, Scientific Journal                                                         

2 | P a g e  
 
 

between SME digitalization and international performance; the WTO and UNCTAD emphasize 

that the enabling digital trade environment and platform intermediation matter for SMEs’ cross-

border participation.  

This paper contributes by (i) integrating the latest evidence on I4.0 and platform-enabled exporting 

with classic heterogeneous-firm trade theory; (ii) articulating testable hypotheses on mechanisms; 

and (iii) outlining a rigorous empirical design that can be implemented with widely available 

microdata. 

 

2. Literature Review and Theoretical Background 

Melitz-type models show that only more productive firms self-select into exporting; exposure to 

trade reallocates market shares toward these firms, raising aggregate productivity. Innovation and 

technology adoption shift firms up the productivity distribution, increasing the probability of 

export entry and the scale of exports [1].  

For SMEs, product/process innovation and exporting are complementary strategies for growth; 

evidence consistently finds innovation boosts export performance and that exporting can stimulate 

further innovation. Meta-analytic results quantify a positive pooled effect, robust across settings 

[2].  

Digital tools (online marketplaces, cross-border e-commerce, ERP/CRM, cloud, digital payments) 

expand foreign market reach, reduce uncertainty, and create data feedback loops that refine 

product–market fit. Recent studies highlight that platform “empowerment” mechanisms (search, 

trust, logistics, embedded finance) improve export outcomes for smaller firms[3].  

 Empirical work on manufacturing SMEs suggests I4.0 adoption (sensors, robotics, additive 

manufacturing, IoT) is associated with higher export intensity, but resource constraints and 

cybersecurity risks are notable barriers—implying heterogeneous treatment effects by firm 

capability and finance access[4].  

The trade-policy environment for digital commerce—e.g., the WTO moratorium on customs 

duties on electronic transmissions—affects cross-border digitalization incentives and, indirectly, 

SMEs’ export channels via platforms and services[5].  

 

3. Hypotheses 

H1. Product/Process Innovation → Export Propensity: SMEs introducing product or process 

innovations are more likely to export (selection effect).  

H2. Innovation → Export Intensity: Among exporters, innovation increases the share of foreign 

sales (scale effect).  

H3. Digital Capabilities → Export Outcomes: Adoption of e-commerce, ERP/CRM, cloud, and 

digital payments increases both export entry and intensity by reducing search and transaction 

costs.  

H4. I4.0 → Export Intensity: I4.0 adoption raises export intensity in manufacturing SMEs, 

conditional on absorptive capacity. 

H5. Complementarity (Innovation × Digital): Digital capabilities strengthen the positive effect 

of innovation on export outcomes (data-driven product adaptation; real-time market learning).  

H6. Finance Moderation: Constraints in trade finance and cybersecurity concerns attenuate the 

technology–export effect for SMEs.  
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4. Data and Variables (proposed implementation) 

Data Sources 

• World Bank Enterprise Surveys (multiple waves); national Community Innovation Surveys; 

manufacturing SME panels where available.  

• Country digital readiness indicators; survey modules on e-commerce adoption; platform usage 

data where accessible.  

 Broadband rollout (municipality-level), digital trade policy indices, and trade-finance program 

exposure.  

 

Key variables (illustrative definitions) 

Construct Variable (example) Measurement 

Export propensity Exporter 
1 if firm exported last year; 0 

otherwise 

Export intensity ExportShare % foreign sales in total sales 

Product innovation NewProduct 
1 if introduced new-to-market 

product last 3 yrs 

Process innovation NewProcess 

1 if introduced new 

production/organization 

process 

Digital capability DigitalIndex 

z-score of e-commerce, 

ERP/CRM, cloud, digital 

payments adoption 

I4.0 adoption I4Index 
count/intensity of sensors, 

robotics, additive mfg., IoT 

Controls 

Size, Age, CapitalIntensity, 

ManagerEdu, ExportCosts, 

Sector, Region 

Standard firm-level and fixed 

effects 

 

5. Empirical Strategy 

We propose a two-margin approach: 

(A) Export propensity (binary). 

Logit/Probit or LPM with high-dimensional fixed effects: 

Pr(Exporterit=1)=Λ(α+β1Innovationit−1+β2Digitalit−1+β3I4it−1+β4Innovation×Digital+γXit−

1+μs+τt).\Pr(\text{Exporter}_{it}=1)=\Lambda\big(\alpha + \beta_1 \text{Innovation}_{it-1} + 

\beta_2 \text{Digital}_{it-1} + \beta_3 \text{I4}_{it-1} + \beta_4 

\text{Innovation}\times\text{Digital} + \gamma X_{it-1} + \mu_s + \tau_t \big).Pr(Exporterit

=1)=Λ(α+β1Innovationit−1+β2Digitalit−1+β3I4it−1+β4Innovation×Digital+γXit−1+μs+τt).  

 

(B) Export intensity (continuous, zero-inflated). 

Poisson Pseudo-Maximum Likelihood (PPML): 

ExportShareit=exp(α+β1Innovationit−1+β2Digitalit−1+β3I4it−1+β4Innovation×Digital+γXit−1

+μs+τt)+uit.\text{ExportShare}_{it} = \exp\big(\alpha + \beta_1 \text{Innovation}_{it-1} + 

\beta_2 \text{Digital}_{it-1} + \beta_3 \text{I4}_{it-1} + \beta_4 

\text{Innovation}\times\text{Digital} + \gamma X_{it-1} + \mu_s + \tau_t \big) + 
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u_{it}.ExportShareit=exp(α+β1Innovationit−1+β2Digitalit−1+β3I4it−1+β4

Innovation×Digital+γXit−1+μs+τt)+uit.  

 

Identification. Endogeneity is addressed via: 

(i) staged broadband rollout at the municipality level; (ii) policy shocks (digital vouchers, e-

invoice mandates) as shift instruments for digital adoption; (iii) innovation grants (eligibility 

thresholds) for R&D/innovation.  

exploiting the introduction or expansion of SME digitalization programs or export facilitation 

platforms.  

 

Heckman selection or two-part models to jointly model entry (propensity) and intensity. 

Alternative innovation measures; placebo policy dates; Oster δ bounds; entropy balancing; 

heterogeneous effects by size, sector, and baseline productivity. 

 

6. Synthesis of Recent Evidence 

Meta-analytic evidence (38 articles; 554,227 firms) finds a positive, significant, and economically 

meaningful innovation→export effect size across contexts.  

For SMEs, innovation and exporting reinforce each other in a growth loop: innovators are likelier 

to export; exporters learn and innovate more.  

OECD and World Bank analyses show digital adoption reduces market frictions, enabling SME 

internationalization; empirical studies document that digital capabilities lower perceived 

uncertainty, expand reach, and improve export performance[6-7].  

 Cross-border e-commerce platforms confer discovery, trust, logistics, and embedded finance—

raising export participation, especially in emerging markets; data-driven platform use also 

improves foreign market knowledge.  

Manufacturing SMEs adopting more 4.0 technologies report higher export intensity, with 

constraints around finance and cybersecurity moderating results.  

Continuation of the WTO e-commerce moratorium reduces policy uncertainty for digital 

transmissions, indirectly supporting platform-enabled exports.  

 

7. Expected Results (if implementing the empirical design) 

We anticipate: (i) β₁>0 (innovation increases export propensity and intensity); (ii) β₂>0 (digital 

capabilities raise both margins); (iii) β₃>0 primarily for intensity (I4.0 fosters scaling); and (iv) 

β₄>0 (complementarity). Effects should be larger for younger and smaller SMEs with better 

managerial human capital and trade-finance access; attenuated where cybersecurity 

constraints or platform frictions are severe.  

 

8. Policy Implications 

Targeted digitalization & innovation support: export-oriented innovation vouchers and 

platform onboarding grants for SMEs; encourage ERP/CRM, e-commerce, and cloud adoption 

with complementary advisory.  

De-risked trade finance: guarantees and supply-chain finance rails tailored to first-time SME 

exporters; digitize trade documentation (e-invoices, e-BL, e-KYC).  
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I4.0 diffusion with security by design: shared testbeds, cybersecurity toolkits, and 

standardization to mitigate adoption risks.  

Stable digital trade rules: support multilateral efforts (e.g., WTO moratorium) and interoperable 

data frameworks to reduce cross-border frictions for digital services and platform transactions.  

 

9. Limitations and Future Research 

Measurement error in self-reported innovation and digitalization may bias estimates. 

Platform data access is limited; future work should leverage matched firm–platform datasets.  

Heterogeneity across sectors and institutional contexts warrants deeper comparative analyses, 

particularly of services SMEs and women-led firms.  

 

10. Conclusion 

Innovations and technologies—especially when combined—are powerful levers for SME export 

entry and scaling. Evidence supports a practical policy mix: invest in SME digital and innovation 

capabilities, reduce trade-finance and cybersecurity frictions, and maintain predictable digital 

trade rules. Implementing the proposed empirical design with mainstream microdata can deliver 

credible, policy-relevant estimates of these effects for specific countries and sectors.  

 

References  

 Bıçakcıoğlu-Peynirci, N., et al. (2022). Innovation and export performance: A meta-analytic 

review and theoretical integration. (PDF).  

 Cassia, F., et al. (2022). Data-driven use of cross-border e-commerce platforms and foreign 

market knowledge acquisition by SMEs. University of Verona IRIS.  

 Cugno, M., et al. (2025). Effects of Industry 4.0 on different export dimensions: Empirical 

analysis on manufacturing SMEs. Journal of Manufacturing Technology Management.  

 Eduardsen, J., et al. (2023). Organizational influences and performance impact of cross-

border e-commerce barriers: The moderating role of home-country digital development. .  

 Golovko, E., & Valentini, G. (2011). Exploring the complementarity between innovation and 

export for SMEs’ growth. Journal of International Business Studies. .  

 Melitz, M. J. (2003). The impact of trade on intra-industry reallocations and aggregate 

industry productivity. Econometrica.  

 OECD. (2023). OECD SME and Entrepreneurship Outlook 2023. .  

 OECD. (2023). Of bytes and trade: Quantifying the impact of digitalisation on trade.  

 UNCTAD. (2023–2024). Digital Economy work & E-commerce programme reviews.  

 WTO. (2020). World Trade Report: Government policies to promote innovation in the digital 

age.  

 WTO. (2024). Digital trade for development. (Report).  

 Reuters. (2024, Mar 1). WTO e-commerce tariff moratorium wins temporary reprieve to 

2026.  

 World Bank. (2022). Digitalizing SMEs to boost competitiveness. (Report).  

 World Bank. (2022). SMEs amidst the pandemic and reopening: The digital edge. (Report).  

 Dong, G., et al. (2022). Innovation and export performance of emerging market enterprises: 

The role of ownership. Research Policy.  

https://scientifictrends.org/index.php/ijst

