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Abstract 

This paper focuses on the impact of the Belt and Road Initiative on the quality of China's manufacturing exports as its core research 

topic. Integrating three major disciplines—international trade, industrial economics, and econometrics—it constructs a theoretical 

analytical framework and an empirical testing model to examine the intrinsic relationships across three dimensions: policy transmis-

sion mechanisms, firm response behaviors, and export quality outcomes. Utilizing export product data by industry from Chinese 

Customs for 2015–2024, industrial enterprise databases, and innovation survey data, the study establishes a panel sample covering 

6,784 manufacturing firms, 37 export destination countries, and a ten-year observation period. Policy effects are quantified using 

indicators such as policy participation intensity, market diversification index, and technology investment proportion, with mechanism 

and path tests conducted using fixed-effects models, instrumental variable methods, and mediation effect models. The findings reveal 

that the Belt and Road Initiative significantly enhances the quality of manufacturing exports through trade facilitation, with mecha-

nisms involving promotion of market diversification and incentives for technological investment. Notably, the policy effects differ 

markedly between capital-intensive sectors (e.g., automotive and shipbuilding) and labor-intensive sectors (e.g., textiles and home 

appliances). Analysis demonstrates that policy-driven market diversification and capacity restructuring play a pivotal role in high-

quality development, and that strategic adjustments aligned with policy directions can foster long-term competitive advantages in 

international markets. This study not only validates the significant value of the Belt and Road Initiative in promoting quality upgrading 

but also provides a theoretical foundation for formulating more targeted open-economy policies and industrial support measures. 
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1 Introduction  

1.1 Research Background: The Manufacturing Transfor-

mation from "Scale Expansion" to "Quality-Oriented" 

With the profound restructuring of the global economy, China's manufac-

turing sector is at a critical stage of transitioning from "scale expansion" 

to "quality-oriented" development. For a long time, China's manufacturing 

industry's reliance on low-cost production and economies of scale has 

granted it significant competitive advantages in international trade. How-

ever, this cost-driven competition model has gradually revealed numerous 

shortcomings, including low product value-added, limited technological 

sophistication, and inadequate brand image. As global industrial chains 

evolve toward higher-end, more refined, and environmentally sustainable 

directions, this over-reliance on mass production can no longer meet these 

demands. Meanwhile, international market demand structures are upgrad-

ing, with consumers demanding higher standards for product quality, 

functionality, and innovation. The deepening of globalization has also pro-

vided emerging countries' manufacturing sectors with opportunities to 

catch up and even surpass their competitors. In response to these chal-

lenges, China's manufacturing industry urgently needs to shift from tradi-

tional scale-expansion competition to a quality-driven strategic approach 

to enhance its core product competitiveness.  
The Belt and Road Initiative provides crucial policy support and market 

expansion opportunities for the quality transformation of China's manu-

facturing sector. By promoting infrastructure connectivity, enhancing pol-

icy coordination, and fostering economic and trade cooperation, this initi-

ative has directly influenced the demand structure for high-quality prod-

ucts in countries along the route. Meanwhile, relevant Belt and Road pol-

icies have lowered barriers for enterprises entering international markets, 

opening up vast market prospects for manufacturing companies. Regions 

such as Southeast Asia and Central Asia are experiencing accelerated eco-

nomic growth, becoming new markets for Chinese manufacturers to ex-

plore. These countries possess relatively weak manufacturing foundations, 

yet consumer demand for high-quality, differentiated products continues 

to rise annually, offering Chinese enterprises opportunities for differenti-

ated competition. Additionally, these regions generally benefit from labor 

advantages and abundant natural resources, while improved infrastructure 

investment has strengthened industrial chain integration, laying a solid 
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foundation for localized operations by manufacturing firms. Furthermore, 

the implementation of international trade rules under the Belt and Road 

Initiative has significantly reduced tariff barriers and trade costs while 

markedly enhancing trade facilitation, providing robust policy support for 

enterprises seeking to enhance product quality in overseas markets. 

The study found that trade policy is not only a tool for market expansion 

but also a significant influencing factor in corporate strategic adjustments. 

Based on an analysis of existing literature, the Belt and Road Initiative has 

significantly impacted the market preference choices and strategic posi-

tioning of China's manufacturing sector through a series of trade facilita-

tion policies and financial support. In participating in the Belt and Road 

policies, enterprises have not only expanded their geographical market 

coverage but also placed greater emphasis on the demand characteristics 

of consumers in emerging markets, thereby fostering their willingness to 

engage in differentiated production. Specifically, these policies have 

driven a shift in foreign trade competition from low-cost rivalry toward 

high technology and high quality. For example, companies have leveraged 

the logistics support provided by the Belt and Road Initiative to further 

optimize global supply chains and develop customized services, demon-

strating the profound impact of these policies on enterprises' choices re-

garding quality enhancement pathways. The realization of policy benefits 

has not only incentivized enterprises to improve export product quality but 

also laid the financial and market foundations for technological invest-

ment and R&D collaboration. This effect is particularly pronounced in 

capital-intensive industries such as automotive manufacturing and ma-

chinery equipment. 

Under the geopolitical context, internationalization opportunities have 

significantly enhanced the strategic overseas expansion of China's manu-

facturing sector. Supported by policies aimed at coordinating the geopo-

litical economy, Chinese enterprises have not only expanded their market 

reach through exports but also participated in infrastructure development 

and capacity cooperation along the Belt and Road routes to achieve con-

tinuous upgrading of industrial chains. These enterprises not only fulfill 

the national strategic goal of transitioning toward high-quality develop-

ment but have also established a quality image of "China Manufacturing" 

in overseas markets. For instance, the textile industry's presence in South-

east Asia has comprehensively elevated the market value of exported tex-

tiles by promoting green production technologies and quality certification 

mechanisms. Meanwhile, the shipbuilding industry has optimized produc-

tion processes and raised technical standards for core components through 

international cooperation agreements guided by the Belt and Road Initia-

tive, thereby securing a technological leadership position in global com-

petition. This demonstrates that geopolitical economic policies play a cru-

cial role in driving enterprises' quality-oriented transformation. 

In summary, the growing demand for manufacturing transformation in 

China aligns closely with the policy support of the Belt and Road Initiative, 

providing a crucial practical context and theoretical reference for this 

study. This research focuses on the mechanism by which the Belt and 

Road Initiative enhances the export quality of China's manufacturing sec-

tor. By examining how enterprises respond to market diversification, ca-

pacity building, and strategic adjustments, it delves into how policy re-

forms drive shifts in the logic of quality competition. This quality-oriented 

approach is not only applicable at the national level but will also pro-

foundly influence corporate strategic adjustments at the micro level. Based 

on an analysis of existing data and theoretical frameworks, the study aims 

to elucidate the specific pathways through which Belt and Road policies 

promote manufacturing quality upgrades, expand international market 

share, and enhance industry competitiveness, while proposing actionable 

strategies for optimizing relevant policies. 

1.2 Research Question: How does the opening-up policy 

guide enterprises in upgrading their quality? 

The Belt and Road Initiative, as a significant national strategy for China's 

opening-up, has markedly promoted economic cooperation and trade ex-

changes between China and countries along the route, providing manufac-

turing enterprises with development opportunities at multiple levels and 

guiding them toward a strategic transformation oriented toward high-qual-

ity development. Given the complex and volatile global economic envi-

ronment, intense technological competition, and increasing uncertainty in 

trade policies among nations, quality competition has become a key factor 

in the international market. Under these circumstances, examining how 

the opening-up policy—particularly the Belt and Road Initiative—impacts 

the quality upgrading of exports from Chinese manufacturing enterprises 

holds important theoretical and practical significance. 

The interaction mechanism between the improvement of export product 

quality and the opening-up policy encompasses both direct factors and in-

direct pathways. Direct factors primarily manifest in policy incentives for 

trade facilitation and tariff reductions, which expand corporate cost struc-

tures and international market access opportunities; indirect factors fully 

reflect the strategic adjustments and capability-building processes under-

taken by enterprises under the influence of the policy environment. Firstly, 

the Belt and Road Initiative has significantly enhanced the ability of Chi-

na's manufacturing enterprises to tap into emerging markets by reducing 

policy barriers to exports to participating countries (such as tariff prefer-

ences and simplified customs procedures). The pressure to expand markets 

compels enterprises to adopt strategies such as brand enhancement, tech-

nological upgrading, and product diversification to meet evolving de-

mands at higher competitive levels. Additionally, many developing coun-

tries along the route have gradually developed demand-oriented prefer-

ences for high-value-added manufactured goods, which not only alters ex-

port demand structures but also directly drives increased technological in-

vestment and R&D expenditures among enterprises. 

Secondly, the facilitation effect of policies in entering potential markets 

has enhanced manufacturing enterprises' focus on diversifying their export 

markets. The essence of market diversification lies in enterprises spread-

ing risks and reducing dependence on a single market by extensively par-

ticipating in markets across different countries, which also significantly 

improves the quality of their exported products. Existing studies (Zhang 

and Liu, 2015; Destination Country Policy Uncertainty, 2019) demon-

strate that when policy uncertainty in destination countries rises markedly, 

low-quality exporters are more likely to exit international competition, 

whereas high-quality enterprises with technological reserves and brand 

advantages can increase their export market share driven by rising profits. 

This process of indirectly enhancing overall industry export quality 

through a market "elimination mechanism" is particularly evident under 

the Belt and Road Initiative. While expanding into overseas markets, en-

terprises also gain greater opportunities to learn international standards 

and engage in technical cooperation, thereby indirectly improving their 

export quality. 

The institutional impact of policies serves as a crucial intermediary for 

enhancing corporate quality by guiding technological upgrades and capac-

ity building. The industrial policies and supply chain collaborations (such 

as joint R&D investment projects) implemented by the state within the 

Belt and Road framework have accelerated the restructuring of production 

organization models, enabling Chinese manufacturing enterprises to grad-

ually transition from labor-intensive to technology-intensive models. This 

transformation is evident not only in changes to the ratio of corporate 

R&D expenditure to capital output but also in significant increases in the 

prices and added value of export products in international markets. For 
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instance, during their expansion into emerging markets such as Southeast 

Asia, certain Chinese industries have adopted digital production models 

through policy incentives, improving production efficiency and product 

design capabilities, thereby achieving cost reduction and quality enhance-

ment in exports. Relevant cases further demonstrate that regional eco-

nomic cooperation under the Belt and Road Initiative has enabled Chinese 

manufacturers in the textile and machinery sectors to undergo a strategic 

shift—from serving highly concentrated target markets to offering diver-

sified products across multiple markets—thereby driving steady improve-

ments in export product quality. 

Meanwhile, the specific implementation effects of policies vary signif-

icantly across industries. Capital-intensive sectors such as automotive and 

shipbuilding manufacturing, due to their high R&D barriers and resource 

requirements, are more likely to leverage policy-driven financial support 

and technological cooperation to enhance product quality advantages; 

whereas light industries like textiles and home appliances rely more on 

market access opportunities provided by policies, indirectly improving 

quality competitiveness by reducing costs. Against this backdrop of sig-

nificant industry differentiation, policy adaptability has become a critical 

issue for corporate quality enhancement. Previous studies have shown that 

the intensity of China's enterprises' policy participation under the Belt and 

Road Initiative significantly influences the ultimate path of quality im-

provement, further guiding policy design toward greater specificity and 

refinement. 

In summary, the implementation of the Belt and Road Initiative pro-

vides a practical starting point for studying how opening-up policies can 

guide manufacturing enterprises in upgrading their export quality. 

Through the transmission mechanisms of policy incentives and market di-

versification effects, China's manufacturing upgrade has not only achieved 

a quality-oriented transformation in international competition but also laid 

a crucial foundation for advancing high-quality development strategies. 

Future research should further explore and evaluate the systemic policy 

characteristics and industry-specific mechanisms of impact within the Belt 

and Road Initiative to promote policy optimization and comprehensive de-

velopment. 

1.3 Research Objectives and Practical Significance 

The proposal of the Belt and Road Initiative has not only created rare op-

portunities for China's manufacturing sector to expand into international 

markets by promoting infrastructure development and encouraging inter-

national trade cooperation, but also provided new policy support and prac-

tical scenarios for China to achieve a significant transformation from ex-

port scale expansion to product quality improvement. The primary objec-

tive of this study is to examine whether this initiative has significantly 

enhanced the quality of China's manufactured exports under policy guid-

ance, thereby identifying the specific pathways and mechanisms through 

which policies successfully encourage corporate quality upgrades, and 

providing theoretical foundations and practical references for future opti-

mization of the Belt and Road policies and the high-quality development 

of China's manufacturing industry. 

First, from an academic research perspective, this study aims to estab-

lish a systematic theoretical framework elucidating the relationship be-

tween the Belt and Road Initiative and the improvement of export product 

quality. Building upon existing international trade theories, the study con-

structs a theoretical model that integrates perspectives such as the interac-

tion between economic policies and firm behavior, as well as stratified 

competition in export product quality. This framework further clarifies 

how policy drivers influence firms' export decisions through mechanisms 

such as changes in market conditions, technological advancement, and im-

provements in marginal production capacity, ultimately manifesting in en-

hanced product quality. Additionally, the theoretical framework addresses 

the industry-specific heterogeneity of policy effects, seeking to distinguish 

the differing paths of quality upgrading adopted by capital-intensive and 

labor-intensive industries in response to the Belt and Road Initiative, 

thereby better illustrating the differentiated guiding effects of policies 

across industries. This approach not only compensates for the limitations 

of traditional trade policy theory in analyzing structural factors but also 

helps validate the applicability of dynamic industrial transformation mod-

els within the context of the Belt and Road development. 

Secondly, from a management practice perspective, this study aims to 

elucidate how the Belt and Road Initiative effectively guides China's man-

ufacturing enterprises to proactively adjust their production and export 

strategies—by optimizing resource allocation, reducing transaction costs, 

and expanding market access—while focusing on technological research 

and development as well as high-value-added segments. Furthermore, ex-

amining how enterprises leverage the opportunities presented by the Belt 

and Road Initiative to develop diversified international markets, enhance 

product quality, and boost global competitiveness holds significant prac-

tical value. This not only provides a basis for governments to assess the 

actual effectiveness of policy designs and corporate responses but also of-

fers decision-making support for refining future policy directions by iden-

tifying potential shortcomings in their implementation. 

Furthermore, by examining the specific roles of intermediary mecha-

nisms such as technological investment, market diversification, and cor-

porate capacity building in enhancing export quality under the Belt and 

Road Initiative, this study will also provide empirical support for high-

quality development strategies. Particularly against the backdrop of rising 

global trade protectionism, investigating the impact of the Belt and Road 

Initiative on trade barriers and policy coordination among participating 

countries helps elucidate how to maintain and expand the market share 

and influence of China's manufacturing enterprises in the international 

market within the new global economic landscape. 

Meanwhile, from a macroeconomic perspective, this study provides 

data support and case analysis to facilitate the realization of the high-qual-

ity development vision within the nation's long-term strategic objectives 

by examining the potential positive impact of the Belt and Road policy on 

the quality of manufacturing exports. This not only helps reflect on the 

limitations of China's traditional "scale-first" export model but also pro-

motes the design of more refined policy tools to adapt to the increasingly 

complex demands and competitive environment of global markets. By 

conducting detailed analyses of policy adaptability across various indus-

tries, the findings further support industrial structure optimization and the 

advancement of export-oriented enterprises toward higher-value segments 

of the value chain, thereby enhancing their competitiveness and resilience 

within global supply chains. 

In summary, this study will systematically address the core question of 

how the Belt and Road Initiative impacts the quality of China's manufac-

turing export products through theoretical framework development, data 

analysis, and mechanism elucidation. It aims to provide decision-making 

references and actionable insights for policymakers and business manag-

ers at both academic and practical levels. This holds critical significance 

for advancing the transformation and upgrading of China's manufacturing 

sector, enhancing its competitiveness in global high-end markets, and 

achieving long-term goals of economic quality growth. 
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1.4 Research Approach, Technical Strategy, and Analytical 

Framework 

To investigate the impact of the Belt and Road Initiative on the quality of 

China's manufacturing exports, this study has developed a systematic re-

search approach, technical methodology, and analytical framework. First, 

based on the implementation context and objectives of the Belt and Road 

Initiative, we clarify its challenges and opportunities for China's manufac-

turing sector. By analyzing relevant domestic and international theories 

and literature, we identify key variables influencing export product quality, 

thereby providing theoretical support and a data foundation for subsequent 

research. 

In the design of the research framework, this study adopted a combined 

quantitative and qualitative approach to construct a multi-level analytical 

framework (see the research framework flowchart). Specifically, the study 

first identified the potential pathways through which the Belt and Road 

Initiative may influence the quality of China's manufacturing export prod-

ucts via literature reviews and theoretical analysis. Building on relevant 

theories, it focused on four core dimensions—trade openness, infrastruc-

ture development, supply chain integration, and technological innova-

tion—to develop a mechanistic model explaining changes in export prod-

uct quality. Based on this, the core hypothesis of the study was established: 

the Belt and Road Initiative significantly enhances the quality level of Chi-

na's manufacturing exports by altering international industrial landscapes, 

establishing free trade zones, promoting technology absorption, and fos-

tering external cooperation. 

At the data level, this study relies on export statistical data of China's 

manufacturing subsectors from 2015 to 2024 and integrates them with the 

Global Value Chain (GVC) database to organize and process the raw data. 

While controlling for contextual differences, cross-temporal panel data 

were employed, covering 6,784 enterprises, 37 destination countries, and 

a ten-year observation period. The analysis also incorporated infrastruc-

ture indices, foreign direct investment (FDI) data, and relevant macroeco-

nomic indicators from countries along the Belt and Road to ensure empir-

ical correlations among variables. During data preprocessing, noise and 

extreme values were removed to guarantee model convergence and statis-

tical significance. Core variables such as unit price were selected as proxy 

indicators for measuring export product quality, while control variables 

included market size, human capital index, and export tariff levels. 

In terms of research methodology, to establish a rational model of eco-

nomic relationships and conduct causal inference, this study employed the 

Difference-in-Differences (DID) method combined with a Fixed Effects 

Model to compare changes in export product quality across different peri-

ods before and after the implementation of the Belt and Road Initiative. 

By designing pre-post comparison groups over time and selecting appro-

priate control groups (e.g., export data from countries outside the Belt and 

Road region) spatially relative to the experimental group, we aimed to iso-

late the policy effects. Furthermore, building upon the baseline model, me-

diation analysis was conducted to further validate the robustness of the 

mechanisms, examining mediating effects in technology diffusion and in-

dustrial chain upgrading pathways. 

At the technical approach level, to further refine the analytical pathway, 

a complete closed loop spanning from theoretical abstraction to case anal-

ysis runs throughout the entire research process (see the research frame-

work flowchart). In the data empirical section, changes in the dependent 

variable (export product quality) will be further tested through sensitivity 

analyses using random shocks to verify the robustness of the data model 

to market changes along the Belt and Road. Additionally, to measure the 

heterogeneous impacts of the Belt and Road Initiative across different re-

gions and industries, the model incorporates regional dummy variables 

and industry interaction terms, and employs convergence-based parameter 

estimation in regression analyses to illustrate the variability in policy ef-

fects of the Belt and Road Initiative across specific industries and regions. 

In summary, the study has adopted a systematic and refined technical 

approach—from theoretical frameworks and variable selection to data 

processing, model construction, and empirical testing—effectively eluci-

dating the diverse impact mechanisms of the Belt and Road Initiative on 

the quality of China's manufacturing exports. This provides solid support 

for subsequent policy optimization recommendations. 

 

Fig. 1. Flowchart of the research framework 

1.5 Data Sources and Research Scope (2015-2024) 

The primary data sources for this study include authoritative international 

and domestic databases, policy announcements, and micro-level corporate 

data, covering the unified research period from 2015 to 2024 following 

the implementation of the Belt and Road Initiative. Specifically, data re-

lated to export product quality mainly originate from the China Customs 

Database, where unit price indicators (UPI) at the enterprise level are ob-

tained through HS codes and industry-specific statistics as the primary 

measure of export product quality. Concurrently, micro-level corporate 

characteristic data (such as firm size, R&D investment, average wage lev-

els, etc.) are supplemented using the National Bureau of Statistics 'indus-

trial enterprise database to provide a comprehensive characterization of 

corporate behavior. To further enhance data completeness and expand the 

scope of identifying policy impact effects, the study incorporates policy 

alignment information related to the Belt and Road Initiative as key influ-

encing variables, with data sources including policy announcements pub-

lished on China's official Belt and Road website and detailed implemen-

tation reports on trade agreements from international organizations such 

as the WTO and UNCTAD. 

The sample construction is based on the screening and matching of raw 

data. First, to ensure data accuracy and representativeness, we strictly lim-

ited the sample scope to manufacturing enterprises participating in export 

activities related to the Belt and Road Initiative, with a focus on analyzing 



Research on the Impact of the Belt and Road Initiative on the Quality of China's Manufacturing Export Products  

5 

 

five major industries (automotive, shipbuilding, textiles, home appliances, 

and machine tool manufacturing) to guarantee the ability to identify in-

dustry heterogeneity. During the sample selection process, enterprises 

with incomplete data or less than five years of continuous international 

market presence were excluded to avoid interference from outliers. The 

final dataset comprises ten-year panel data from 2015 to 2024, covering 

6,784 manufacturing enterprises across 37 destination countries, enabling 

the observation of dynamic trends in the quality of corporate export prod-

ucts. 

The study scope is defined based on the key markets of the Belt and 

Road Initiative, specifically covering Southeast Asia, Central Asia, the 

Middle East, and Africa, including regional core destination countries 

such as Indonesia, Kazakhstan, Saudi Arabia, and South Africa. These re-

gions exhibit diverse levels of economic development, encompassing both 

high-quality demand from high-income countries (e.g., Saudi Arabia) and 

potential large-scale markets from developing economies (e.g., Indonesia). 

Given that policy uncertainties in destination countries may influence cor-

porate export intentions, the study particularly selects key indicators re-

flecting trade barriers and policy preferences from customs databases (e.g., 

the Cross-Border Trade Facilitation Index and tariff levels) to explore how 

changes in the policy environment affect export product quality. Addition-

ally, considering that disparities in infrastructure conditions across regions 

may lead to adjustments in resource allocation, we utilize data from the 

Belt and Road Infrastructure Index (e.g., port completion rates and trans-

portation accessibility) to analyze how the policy environment mediates 

its impact on export product quality. 

In the analysis model design, the definitions of variables and their meas-

urement methods align with the integration of empirical evidence and the-

oretical frameworks. To assess export product quality, not only is unit ex-

port price (the unit value of a single product) selected as the core indicator, 

but technical intensity is also introduced as a supplementary metric (meas-

ured by the number of patents obtained through international certifications 

and the proportion of R&D investment). Policy-related variables are pri-

marily defined based on participation intensity in the Belt and Road Initi-

ative, including the number of directly participated cooperation projects 

and the logistics share in relevant destination countries, while policy un-

certainties across nations are standardized to quantify their impact on cor-

porate decision-making behaviors. Additionally, to control for measure-

ment biases, this study introduces a series of firm-specific control varia-

bles, including micro-level fixed indicators such as firm size and average 

employee wages. 

In descriptive statistics, preliminary results reveal significant heteroge-

neity in export product quality across the Belt and Road Initiative. For 

example, the quality of exports from manufacturing enterprises in eastern 

regions is highly correlated with their level of policy participation, 

whereas in central and western regions, the effects of quality improvement 

lag due to constraints in trade costs and logistics conditions. Additionally, 

economic uncertainties along the Belt and Road (such as sudden policy 

restrictions or regional conflicts) exhibit partially negative impacts on en-

terprise export quality, particularly evident in the textile industry. These 

preliminary trends provide data support for subsequent econometric anal-

yses and offer directional recommendations for policy optimization. 

1.6 Research Innovations and Potential Contributions 

The implementation of the Belt and Road Initiative has provided new op-

portunities for the adjustment of export structures and quality improve-

ment in China's manufacturing sector, with its impacts primarily manifest-

ing in three dimensions: the transmission of policy design objectives, reg-

ulation of corporate production behaviors, and redistribution effects on 

trade networks. In current research, an examination of the relationship be-

tween the Belt and Road Initiative and export product quality reveals sev-

eral theoretical and practical gaps in existing studies. First, regarding the 

theoretical framework for understanding the impact pathways of economic 

policies, while scholars have analyzed policy-induced resource allocation 

efficiency and trade cost reduction effects based on traditional trade theo-

ries and growth models, systematic exploration of export quality—a more 

complex economic variable—remains lacking (Belt and Road Initiative on 

China's Export Trade, 2020). Most existing studies focus on surveys of 

total trade volume and efficiency, overlooking the unique promotional ef-

fects and underlying mechanisms of policies on micro-level variables such 

as export product quality. Second, from a data perspective, although do-

mestic and international scholars have extensively utilized enterprise-level 

customs data to investigate various aspects of the Belt and Road Initiative, 

quantitative analyses of dynamic export behavior processes grounded in 

corporate heterogeneity and inter-industry policy differentiation effects 

remain limited, particularly regarding the misalignment effects of policies 

across specific manufacturing subsectors. 

Against this backdrop, this study integrates international trade policy 

analysis with the quality competition theory of industrial economics, in-

novatively proposing a dynamic mechanism framework for the transfor-

mation of export quality competition under the Belt and Road Initiative. 

On one hand, it analyzes policy transmission pathways from a theoretical 

perspective, arguing that policies lower entry barriers in emerging markets 

and enhance the added value and technological content of corporate ex-

ports through measures such as infrastructure investment, tariff incentives, 

and regional economic integration. On the other hand, it employs micro-

level firm data from an empirical standpoint to examine how the policy 

dividends of the Belt and Road Initiative improve export product quality 

through corporate technology investments, diversified market selection, 

and adjustments in production organization methods. This framework ad-

dresses two major limitations prevalent in existing research: first, it ex-

pands impact assessment studies on the Belt and Road Initiative by ex-

tending analysis beyond single export volume indicators to include quality 

dimensions; second, it emphasizes the moderating effects of heterogene-

ous responses at the firm level and industry characteristics on policy out-

comes, thereby avoiding the overly simplistic average-effect analyses 

based on country or industry perspectives common in traditional research. 

In terms of data, this study constructs a high-precision micro-data da-

taset, encompassing customs export data of Chinese manufacturing enter-

prises during the implementation period of the Belt and Road Initiative 

from 2015 to 2024, the National Bureau of Statistics' industrial enterprise 

database, and panel data on various corporate innovation investments. The 

sample size comprises 6,784 enterprises across 37 countries, covering ten 

years of panel data. By integrating enterprise-level data on technology re-

search and development (R&D) investment, product diversification, and 

market coverage, the study captures multidimensional manifestations of 

proactive quality adjustments in exports. Additionally, it employs macro-

economic indicators of Belt and Road countries (such as market openness, 

per capita income levels, and infrastructure development indices) to con-

struct a transnational market attractiveness model, further quantifying pol-

icy impact heterogeneity by incorporating trade facilitation metrics. 

In terms of model selection, this study introduces three innovations. 

First, a fixed-effects (FE) model is employed to examine the direct impact 

of changes in the Belt and Road policy environment on product quality 

across different firms, while controlling for heterogeneity factors related 

to industry, region, and year. Second, a mediation effect model is used to 



H. Li / Journal of Management Science and Business Intelligence 2026 11(2) 1-34 

6 

 

analyze the mediating pathways between firm technological investment 

and market structure diversification and the relationship between policy 

implementation and export quality, with bootstrap estimation employed to 

test the significance of mediation effects. Additionally, a difference-in-

differences (DID) model is applied to address endogeneity issues and pol-

icy-induced interference, further validating the robustness of both short-

term immediate effects and long-term outcomes of the policy. The analy-

sis of industry heterogeneity utilizes an interaction term model, incorpo-

rating the intensity of Belt and Road policy participation across industries 

to investigate significant differences in responses between technology-

sensitive and low-tech sectors. 

By proposing a unique analytical framework for the effects of export 

quality transformation through the Belt and Road Initiative and leveraging 

high-frequency data along with sophisticated econometric tools, this study 

provides the first systematic theoretical foundation and microeconomic 

empirical evidence to enrich research in the fields of open economies and 

industrial structure transformation. It also fills a gap in Belt and Road pol-

icy research from trade efficiency to product quality upgrading. Theoreti-

cally, this study offers empirical insights into how emerging economies 

can promote high-quality development through open cooperation; practi-

cally, its findings provide clear guidance for policy optimization and cor-

porate strategic decision-making, enabling China's manufacturing sector 

to seize key opportunities amid the profound transformations brought 

about by the Belt and Road Initiative. 

2 Structure of the Paper: Literature Review and Re-

search Evaluation 

2.1 Research on the Relationship between Export Product 

Quality and Corporate Competitiveness 

The quality of export products has become a critical area in global trade 

competition, and the improvement of manufacturing product quality di-

rectly impacts the core competitiveness of China enterprises in the global 

market. Based on existing research, export product quality is not only an 

important indicator for measuring corporate international competitiveness 

but also reflects, to some extent, the economic development level of a 

country or region. Specifically, there exists an endogenous relationship 

between export product quality and corporate competitiveness: by enhanc-

ing quality-oriented strategies, enterprises can increase their global market 

share, thereby establishing a quality-driven mechanism for upgrading ex-

port structures. This process is influenced by multiple factors, including 

firm size, R&D investment, and trade policies. In studies on export qual-

ity, Amiti and Bernard's research demonstrates that the unit price of export 

products serves as a primary metric for assessing product quality, and they 

found that high-quality exports often exhibit a premium effect, indicating 

that high-value-added products possess competitive advantages in inter-

national markets. Berman et al., through empirical analysis, pointed out 

that high-quality export products are predominantly dominated by tech-

nology-intensive firms, and improvements in product quality rely on sus-

tained technological advancements and production capacity optimization. 

Quality competitiveness is not limited to internal capacity building 

within enterprises but also depends on changes in the external policy en-

vironment. Existing research typically employs the unit price index (UPI) 

as a direct indicator to measure export quality metrics, reflecting the value 

density of exported products. For instance, Blum et al. found that pricing 

differences among products in international markets can serve as a basis 

for assessing corporate quality stratification, particularly in contexts char-

acterized by industry heterogeneity and market structure variations, where 

firms with significant quality advantages are more likely to gain pricing 

power and achieve higher profit margins. Empirical data analysis demon-

strates a strong correlation between this quality premium and the openness 

of the export market (Destination Country Policy Uncertainty, 2019). 

Considering the actual conditions of China's manufacturing sector, meas-

uring export product quality should also account for per capita export vol-

umes and the distribution of innovation-intensive product categories to 

better characterize firms' competitive performance across different mar-

kets. Additionally, theoretical frameworks related to export quality pri-

marily focus on two dimensions: factor endowments and firms' endoge-

nous resource allocation capabilities. Factor endowment theory posits that 

high-quality exports typically incorporate more skilled labor, R&D invest-

ment, and capital-intensive production factors, positioning such products 

at the upper end of the global value chain. For example, Markusen et al. 

argue that optimal resource allocation is key to enhancing export quality. 

The impact of policies on export quality primarily manifests through 

mechanisms such as trade facilitation, reduced market access barriers, and 

optimization of domestic industrial structures. Existing literature indicates 

that uncertainty in trade policies significantly influences firms 'export 

strategies and dynamic adjustments in product quality. Increasing export 

tax rebate rates can stimulate firms to enhance quality-oriented production 

inputs in the short term, thereby improving export product quality. Fur-

thermore, Feng et al. examined how trade policies affect market entry and 

exit mechanisms of firms, demonstrating how the policy environment in-

directly influences overall industry export quality by shaping the market 

behaviors of new entrants and exiting firms. More effective policy design 

often lowers entry barriers, thereby enhancing the market competitiveness 

of high-quality firms. This perspective provides a novel theoretical frame-

work for understanding the differentiated effects of various policies. How-

ever, current research rarely explores how the Belt and Road Initiative en-

hances the quality of China's manufacturing exports through demand-side 

scale and competition effects from the perspective of demand structures 

in participating countries. In particular, how upgrades in demand struc-

tures and quality standards in these countries compel Chinese firms to 

adapt in terms of capital intensity, technological configuration, and mar-

keting strategies remains insufficiently studied. 

Based on the aforementioned literature dynamics, it is evident that the 

improvement of export product quality and corporate competitiveness is 

not a linear growth process but rather a complex interaction constrained 

by both internal and external mechanisms. Of particular note is that under 

the Belt and Road Initiative, the optimization of export quality among Chi-

na's manufacturing enterprises manifests itself as a dynamic process 

driven by policy guidance, adjustments in corporate business strategies, 

and interactions with international market demand. To address the limita-

tions of existing literature, this study establishes a policy variable and 

quality correlation model using micro-level corporate data to compensate 

for previous research deficiencies in verifying mechanisms at the firm 

level. Additionally, by incorporating mediating factors such as market di-

versification and capability restructuring into the model framework, this 

study systematically elucidates how Belt and Road-related economic pol-

icies influence the enhancement of quality competitiveness through mul-

tiple pathways, thereby providing further empirical evidence and depth to 

existing theories. 

2.2 Micro- Level Evidence on Trade Policies and Corporate 

Behavior Adjustments 
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First, the implementation of trade policies related to the Belt and Road 

Initiative has lowered the entry barriers for target markets, providing more 

favorable conditions for enterprises to expand in overseas markets. 

Measures such as reducing tariffs and promoting infrastructure facilitation 

have alleviated cost pressures on China's manufacturing enterprises in 

cross-border trade, enabling small and medium-sized enterprises that pre-

viously lacked access to international markets to seize policy opportuni-

ties, thereby leading to an increase in the number of export-oriented firms. 

This policy-driven "exogenous entry effect" exhibits significant marginal 

expansion effects. However, due to substantial disparities in technological 

capabilities among entering firms, this effect has also resulted in hetero-

geneous changes in export product quality. Some low-cost, low-produc-

tivity enterprises leverage policy benefits to enter overseas markets with 

lower quality standards, thereby lowering the overall quality mean of the 

export industry. This change in quality distribution is particularly evident 

in HS6-digit industry data, consistent with findings from relevant studies, 

and is referred to as the "entry quality dilution effect” (Destination Coun-

try Policy Uncertainty, 2019). 

Meanwhile, the sharp increase in the number of enterprises entering the 

market has intensified competitive pressure within the industry, prompting 

a reallocation of corporate resources across the market. Fierce competition 

has heightened demand for high-quality products, further highlighting the 

competitive advantages of items with superior quality and added value. 

Some high-productivity firms have responded to this pressure by strength-

ening research and development as well as technological innovation, 

demonstrating the utility derived from policy-driven technological invest-

ment. Empirical data from individual firms indicate that those companies 

which entered the Belt and Road market early and possessed solid techno-

logical foundations have seen significant improvements in the added value 

and technological sophistication of their export products following im-

provements in the policy environment. Throughout this process, policy 

dividends have indirectly driven upgrades in export product quality 

through an intermediary mechanism—the increased rate of technological 

investment. 

Furthermore, the policy environment of the Belt and Road Initiative 

significantly drives the diversified market selection behavior of enter-

prises. Enterprises have markedly increased their market expansion efforts 

in countries and regions along the Belt and Road, and this diversification 

in market choices has generated quality heterogeneity effects across dif-

ferent countries or regions. Taking Southeast Asia and Central Asia as ex-

amples, studies show that these regions exhibit a high dependence on low-

cost manufactured products, and the expansion of export markets ampli-

fies the risk of "quality dilution" for Chinese exports. In contrast, in Eu-

rope, due to stringent technical and certification standards, Chinese enter-

prises tend to export higher-quality products. Thus, the integrative effect 

of market diversification manifests as differentiated demand driving some 

enterprises to develop superior products, thereby partially offsetting the 

previous negative impact of "market entry-induced quality dilution." 

From an industrial perspective, corporate response strategies under pol-

icy adjustments exhibit significant differences between capital-intensive 

and labor-intensive sectors. In capital-intensive industries such as automo-

tive and shipbuilding manufacturing, enterprises typically expand produc-

tion capacity and optimize technological processes under policy guidance 

to ensure export product quality. Conversely, in labor-intensive sectors 

like textiles and low-end home appliance manufacturing, some firms pri-

oritize leveraging policy incentives to increase market share rather than 

pursuing quality-driven upgrades, resulting in notable fluctuations in ex-

port quality levels. While this industry heterogeneity has been preliminar-

ily observed in existing literature, its underlying mechanisms require fur-

ther investigation. 

Studies indicate that the impact of Belt and Road-related trade policies 

on corporate behavior extends beyond short-term market entry effects and 

changes in competitive landscapes; it also profoundly influences export 

product quality in the long run by affecting corporate strategic choices and 

resource allocation. It is noteworthy that this effect is not uniformly dis-

tributed, with significant intrinsic differences in response patterns across 

different firms and industries, providing important directions for future 

research. 

2.3 Research Progress on the Economic Impact of the Belt 

and Road Initiative 

The Belt and Road Initiative, as an important strategy of China to promote 

international economic cooperation and win-win development, has at-

tracted widespread attention both domestically and internationally for its 

economic impact. The initiative has significantly reshaped the structure of 

international trade and exerted profound influences on China's export 

trade and industrial development through policy empowerment and insti-

tutional innovation. Existing research has explored the macro-level effects 

and micro-level mechanisms of the Belt and Road Initiative from multiple 

perspectives. For instance, studies have found that the initiative has re-

duced trade frictions, promoted infrastructure investment, and substan-

tially enhanced trade facilitation levels in participating countries—a pro-

cess that has laid a crucial foundation for improving the competitiveness 

of China's manufacturing exports (Belt and Road Initiative on China's Ex-

port Trade, 2020; Belt and Road Initiative and Cross-border M&A, 2022). 

Furthermore, a series of studies on trade policy adjustments and corporate 

behavior demonstrate that export facilitation policies can increase the 

added value and quality of exported products by diversifying market 

choices and strengthening technological capabilities, with particularly no-

table effects in key industries. 

Specifically, the Belt and Road Initiative exhibits several key charac-

teristics in terms of its economic impact: First, it enhances cross-regional 

connectivity through investment and financial cooperation, alleviating in-

frastructure bottlenecks in developing economies along the route and 

providing a solid material foundation for the smooth conduct of corporate 

trade activities. The optimization of infrastructure in participating coun-

tries directly reduces export costs for Chinese enterprises, improves mar-

ket entry efficiency, and offers efficient logistics support for high-value-

added product exports (Belt and Road Initiative and Regional Logistics, 

2021). Second, the signing of interactive trade agreements has lowered 

non-tariff barriers for Chinese enterprises. For instance, low-tariff agree-

ments and streamlined customs clearance policies enable companies to en-

ter emerging markets, allow flexible adjustments to their export portfolios, 

and focus resources on areas where quality competitiveness holds partic-

ular advantage. Third, regional economic integration provides stable ex-

ternal demand for exporting firms. Amid growing challenges to globaliza-

tion, the Belt and Road Initiative has established a virtuous cycle of re-

gional trade networks, thereby stimulating quality-oriented development 

among manufacturing enterprises. Statistics show that demand for imports 

of light industrial goods and high-value-added products has significantly 

increased in economies along the Belt and Road, particularly in Southeast 

Asia, Central Asia, and Africa, boosting the export growth rate of China's 

mid-to-high-end manufacturing products. 
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From the perspective of individual enterprises, the Belt and Road Initi-

ative has significantly impacted export quality by guiding corporate stra-

tegic choices and capacity building through policy incentives. The facili-

tation of financing and R&D subsidies under policy support have encour-

aged companies to increase investment in technological innovation, fur-

ther enhancing their product innovation capabilities. Studies show that en-

terprises participating in Belt and Road-related projects allocate a signifi-

cantly higher proportion of funds to technological R&D and employee 

skill development compared to non-participants, thereby strengthening 

their core technological capabilities and market competitiveness of ex-

ported products. Taking the manufacturing sector as an example, capital-

intensive industries such as automotive and machinery have successfully 

transitioned from "low-price advantages" to "quality advantages" through 

high-quality production driven by policy measures. In labor-intensive sec-

tors like textiles, the rise in product premiums also stems, to some extent, 

from the Belt and Road Initiative's promotion of brand building and access 

to high-end markets. 

Meanwhile, industry and regional heterogeneity has led to significant 

disparities in the economic impact of the Belt and Road Initiative. This 

disparity manifests as asymmetric policy effects. On one hand, capital-

intensive industries, benefiting from mature R&D environments, demon-

strate the most pronounced effectiveness in expanding into new high-end 

markets and achieving qualitative leaps through the Belt and Road Initia-

tive. On the other hand, labor-intensive small and medium-sized enter-

prises generally exhibit lower levels of policy engagement, primarily ben-

efiting from the spillover effects of overall trade facilitation rather than the 

substantial incremental benefits derived from deep involvement. Further-

more, there are differences in how enterprises of varying sizes utilize pol-

icy support: large companies like Haier have expanded their markets 

through major project contracts, whereas small and medium-sized enter-

prises face challenges due to insufficient allocation of policy resources, 

potentially weakening their capacity to enhance export quality. 

Although existing research has provided substantial theoretical and em-

pirical support for the economic impact development of the Belt and Road 

Initiative, two significant shortcomings remain. First, there is a lack of in-

depth analysis of the transmission mechanisms between policies and cor-

porate behavior, making it difficult to fully elucidate how precise policy 

design can achieve high-quality development objectives. Second, most ex-

isting studies remain at the macro level, with insufficient utilization of mi-

cro-level data (e.g., at the firm level), failing to fully reveal the heteroge-

neity in policy responses across different firms. To address these short-

comings, this study aims to analyze the response characteristics of firms 

in terms of market diversification and capability enhancement, exploring 

how the Belt and Road Initiative specifically promotes quality upgrades 

in China's manufacturing exports, thereby filling the theoretical and prac-

tical gaps in current research. 

2.4 Policy Guidance, Corporate Strategy Adjustment, and 

Capability Reconstruction 

Policy guidance can enhance the quality of export products by influencing 

corporate strategic adjustments and capacity restructuring, thereby facili-

tating a transition from solely pursuing scale expansion to high-quality 

competition. In this process, the mechanism for transmitting policy effects 

is particularly critical. The Belt and Road Initiative, as a key policy frame-

work for upgrading the export product quality of China's manufacturing 

enterprises, plays a central role by guiding companies in strategic adjust-

ments and capacity building through two main approaches: reducing bar-

riers to entry in export markets and promoting technological innovation. 

From the perspective of market entry, the Belt and Road Initiative has 

enhanced the goal-oriented approach of Chinese enterprises in developing 

emerging markets and significantly expanded their market selection scope 

through a series of policy synergies, such as reducing trade costs and in-

stitutional barriers. On one hand, countries along the route have substan-

tially shortened logistics times and transportation costs through infrastruc-

ture connectivity projects, enabling enterprises to meet diverse market de-

mands through efficient supply chain management. Meanwhile, this ex-

pansion into new markets imposes higher quality standards on enterprises. 

Particularly for exports of capital-intensive and technology-intensive 

products, standardization and international regulations in target markets 

have become critical barriers that enterprises must overcome (Zhang and 

Liu, 2015; Wang and Lu, 2019). 
From the perspective of dynamic adjustment in corporate strategy, the 

Belt and Road Initiative has effectively promoted strategic optimization in 

technological investment, global expansion, and brand building among en-

terprises. Through government-led policy support measures such as export 

tax rebates, low-interest loans, and subsidies for cross-border e-commerce 

platforms, companies have shown significantly increased willingness to 

invest in research and development. Furthermore, these policies have fa-

cilitated deeper integration of enterprises into global supply chains, par-

ticularly for those committed to advancing manufacturing sophistication. 

By engaging in international technological cooperation, mutual patent 

grants, and independent R&D of core upstream components, these enter-

prises have transitioned from factor competition to innovation-driven 

competition. This transformation is particularly evident in specific indus-

tries; for instance, in the new energy vehicle sector, China-based compa-

nies have gradually established dominant positions in the international 

market through Belt and Road policy support. 

Another significant orientation of the policy is to promote the restruc-

turing of corporate capabilities, specifically manifested in the upgrading 

of production organization methods and operational models. In response 

to the diverse demands of emerging markets, enterprises are enhancing 

production flexibility to align with regional differentiation characteristics. 

The heterogeneous nature of needs in Belt and Road-related countries has 

prompted companies to adopt modular production and lean management 

strategies, which not only meet specific regional requirements but also ef-

fectively improve production efficiency. Throughout this process, the ap-

plication of digital transformation and smart manufacturing technologies 

has been further expanded. For example, leveraging real-time market data 

feedback enabled by the Internet of Things (IoT), enterprises can adjust 

production modes within shorter cycles, achieve rapid product iteration, 

and thereby gain a competitive edge in terms of quality within technology-

intensive and high-value-added industries (Destination Country Policy 

Uncertainty, 2019). 

Furthermore, from the perspective of the synergy between changes in 

market structure and technological restructuring, the new market entries 

and shifts in trade flows triggered by the Belt and Road Initiative have 

profoundly impacted the internal resource allocation of enterprises. This 

optimization in resource allocation is reflected in multiple aspects, includ-

ing elevated R&D priorities and improved efficiency in cross-market re-

source sharing. For instance, data indicate that among enterprises partici-

pating in the Belt and Road Initiative, the diversification index of export 

markets has increased by an average of nearly 40%, driven by lower mar-

ket entry barriers under policy guidance, which has spurred enterprises' 

market-oriented expansion strategies. 

Finally, the impact of this policy orientation exhibits significant heter-

ogeneity across different types of enterprises. Research indicates that, 

compared to state-owned enterprises, private enterprises have benefited 
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more significantly from the policy dividends of the Belt and Road Initia-

tive in terms of improving export quality, as they place greater emphasis 

on innovation investment and market flexibility. Additionally, enterprises 

operating in a single export market and small and medium-sized enter-

prises have benefited more substantially, which may be related to the no-

table effectiveness of the Belt and Road policy in lowering export barriers. 

In summary, the Belt and Road Initiative has reshaped the export mar-

ket landscape by improving corporate strategic structures and capability 

conditions, stimulated quality-oriented behaviors among enterprises, and 

laid a solid foundation for achieving high-quality development in China's 

manufacturing sector. This finding not only enriches theoretical research 

on the relationship between policy guidance and corporate behavior ad-

justment but also provides a reliable basis for policy optimization and 

practical implementation. 

2.5 Literature Review and Research Gaps 

Existing literature has examined the impact of the Belt and Road Initiative 

on China's export trade from multiple perspectives, covering aspects such 

as trade potential, trade efficiency, and trade structure optimization. Nu-

merous studies have confirmed the promoting effect of the Belt and Road 

policy on export market share, particularly through reducing trade uncer-

tainties and regional cooperation barriers to enhance export volumes for 

countries along the route. However, analyses of the specific mechanisms 

influencing export product quality remain insufficient. Based on tradi-

tional gravity models and elasticity theory frameworks, most research fo-

cuses on trade flows and structural optimization under the Belt and Road 

context while neglecting quality upgrading—a core issue in global manu-

facturing competition. For instance, some studies analyzing China's export 

potential to countries along the route using customs data and trade poten-

tial models merely discuss total export volumes without delving deeply 

into quality dimensions (Belt and Road Initiative on China's Export Trade, 

2020). Quality improvement is crucial to a nation's manufacturing capa-

bilities and international competitiveness; this oversight leaves theoretical 

research on Belt and Road-related trade lacking depth. 

Furthermore, from the perspective of policy transmission mechanisms, 

existing literature primarily focuses on the impact of national policies on 

corporate behavior adjustments in terms of export scale or market expan-

sion, while neglecting key endogenous growth drivers such as corporate 

technological investment and product innovation capabilities. For instance, 

some scholars have highlighted the link between policy support and export 

behavior, noting that the Belt and Road Initiative enhances trade facilita-

tion through infrastructure development; however, there is limited analy-

sis on how enterprises leverage R&D investments to improve export prod-

uct quality. This oversight leaves the causal chain of policy–enterprise–

quality insufficiently complete (Li and Jiang, 2019). Moreover, there are 

significant regional disparities in manufacturing export product quality 

across countries along the Belt and Road. For example, regions associated 

with the 21st Century Maritime Silk Road often exhibit greater improve-

ments in product quality compared to those in inland economic zones due 

to geographical advantages and policy incentives, yet the micro-level be-

havioral rationale behind this phenomenon remains inadequately ex-

plained. 

On the other hand, some studies combining China's micro-level enter-

prise data have preliminarily revealed heterogeneous responses in corpo-

rate behavior; however, conclusions confined to macro statistical levels 

lack a clear understanding of the actual transmission mechanisms. For in-

stance, certain studies suggest that policy-driven market diversification 

encourages firms to enhance the value of export products by targeting spe-

cific market demands, yet fail to further explore how market diversifica-

tion is linked to changes in internal input structures (such as R&D or 

equipment upgrades), resulting in insufficient explanatory power regard-

ing the micro-level mechanisms of policy effects (Export Trade Potential 

for Belt and Road Countries, 2018). Additionally, excessive reliance on 

cross-border trade flow analysis models overlooks the technical factors 

underlying differences in export quality across industries and the policy 

sensitivity of capital-intensive sectors, casting doubt on the generalizabil-

ity of the findings. 

In terms of measurement methods, most scholars have adopted tradi-

tional export gravity models or macro-level trade flow regression analyses. 

Building on this foundation, some researchers have begun incorporating 

longitudinal panel data at the firm level to analyze firms' dynamic behav-

ioral responses. However, existing studies widely suffer from insufficient 

endogeneity correction issues, such as the interaction between policy in-

tensity and firm responses, and the interference of potential omitted vari-

ables like regional development levels and technological capabilities on 

analytical outcomes. These problems not only undermine the explanatory 

power of empirical conclusions but also hinder further exploration of the 

underlying benefit mechanisms of the Belt and Road Initiative. 

Therefore, exploring the specific mechanisms by which the Belt and 

Road policy affects the quality of manufacturing export products should 

focus on several key aspects to identify new research directions. First, it 

is essential to further clarify the policy transmission pathways and demon-

strate how policy guidance enhances product quality by reducing fixed 

costs, promoting technological investment, and fostering market diversi-

fication. Second, in terms of data utilization, greater emphasis should be 

placed on analyzing micro-level corporate behavior data to reveal varia-

tions in firms' responses to policy benefits and the depth of their impact. 

Finally, by introducing advanced econometric methods (such as path anal-

ysis models based on mediating variables or nonlinear dynamic panel 

models), a more precise causal analysis of the policy-quality relationship 

under the Belt and Road context can be conducted. 

3 Theoretical Analysis: How Policies Guide Enter-

prises Toward Quality Competition 

3.1 Changes in the Policy Environment and the Transfor-

mation of Corporate Competitive Logic 

Since its inception, the Belt and Road Initiative has significantly altered 

the market competition dynamics of Chinese enterprises through trade fa-

cilitation measures and the implementation of low-tariff agreements. This 

shift in policy environment has not only reduced the barriers for enter-

prises to enter international markets but also expanded their pathways to 

market diversification via synergies in infrastructure development, while 

driving a strategic transformation from traditional scale-oriented ap-

proaches to quality-driven competition. 

From the perspective of the transformation in corporate competitive 

logic, the Belt and Road Initiative provides a multi-level incentive mech-

anism, leading to a qualitative change in corporate competition models. 

On one hand, policies offer clear economic incentives for enterprises to 

expand their markets in countries along the Belt and Road by reducing 

trade costs (such as transportation fees) and providing financing support. 

In this process, companies gain access to consumer groups and industrial 

chain partners with a greater demand for high-quality products, thereby 

compelling them to optimize production processes and product design. On 
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the other hand, the multilateral framework for economic and trade coop-

eration has, to some extent, promoted the internationalization of China-

made brands, serving as a significant external driving force for internal 

strategic adjustments within enterprises. Taking machinery equipment and 

automotive components as examples, companies involved in infrastruc-

ture development along the Belt and Road have found that market entry 

barriers in overseas markets—particularly in the high-end manufacturing 

sector—are no longer determined by price competition but rather by the 

technological sophistication and added value of products. 

The Belt and Road Initiative not only promotes the reshaping of the 

geopolitical economic framework at a macro level but also provides prac-

tical opportunities for technological capability upgrades at the corporate 

level. To consolidate their competitive position in the complex interna-

tional market, enterprises are gradually shifting their operational focus 

from capacity expansion to innovation-driven development and profit 

maximization. The strategic adjustment demand centered on improving 

export product quality directly drives companies to enhance R&D inten-

sity, expand patent portfolios, and optimize supply chain structures. For 

instance, in manufacturing processes related to microelectronics and in-

formation technology, some enterprises have introduced digital and artifi-

cial intelligence technologies (such as industrial IoT solutions), which not 

only comply with national standards associated with the Belt and Road 

Initiative but also significantly reduce product defect rates and substand-

ard rates. Such synergistic improvements in production efficiency and 

product quality further strengthen corporate international image. 

Meanwhile, given the significant disparities in economic environments 

across countries and regions under the Belt and Road Initiative, enterpris-

es' adaptability to different markets has become a critical pathway for pol-

icy implementation efficiency. This market selection paradigm within a 

stringent policy environment demands dynamic adjustments by compa-

nies toward their target markets. Particularly in developing countries along 

the Belt and Road, the diversity of market demands forces enterprises to 

simultaneously address dual pressures from both mid-to-low-end product 

needs and high-end customized product demands. Against this backdrop, 

companies demonstrate enhanced capabilities in product line optimization, 

thereby gaining additional competitive advantages amidst diverse market 

structures. This process is conceptualized as an endogenous market selec-

tion mechanism, whereby enterprises achieve differentiated product com-

petition in international environments through accumulating multilateral 

market experience and cultural adaptation capabilities. 

Furthermore, the heterogeneity across industries further highlights the 

profound impact of policy guidance on the transformation of competitive 

logic. Taking light industry and heavy industry as examples, product qual-

ity upgrades in the textile sector primarily rely on eliminating low-value-

added processes through technology adoption; whereas shipbuilding and 

high-end equipment manufacturing industries establish export stability 

more through brand development and global supply chain collaboration. 

For instance, Belt and Road enterprises within the textile industry proac-

tively adopt advanced green dyeing and finishing technologies to meet in-

ternational environmental certification requirements, while shipbuilders 

focus more on enhancing intelligent and precision manufacturing capabil-

ities of vessels through digital technologies. The performance disparities 

between these two industry categories demonstrate that technological ac-

cumulation and policy adaptation capabilities determine their sensitivity 

to quality-driven competitive transformation. 

Overall, the Belt and Road Initiative, through trade facilitation and the 

establishment of a multilateral cooperation platform, has not only signifi-

cantly enhanced the policy environment, thereby strongly promoting en-

terprises' internationalization strategies, but also effectively transformed 

the logic from scale competition to quality competition by improving the 

efficiency of internal resource allocation within enterprises. This driving 

effect of the policy environment goes beyond mere increases in economic 

benefits; it further fosters systematic improvements in innovation capabil-

ities, technological levels, and global market positioning, fostering a sus-

tainable relationship of competition and cooperation. 

3.2 The Impact of the Belt and Road Initiative on Corporate 

Market Selection and Strategic Positioning 

The Belt and Road Initiative, driven by both geopolitical and economic 

policies, provides structural opportunities for China's manufacturing en-

terprises to expand into international markets and promotes their strategic 

focus on quality-oriented products and high-value-added offerings under 

policy guidance. In terms of market selection and strategic positioning, the 

core impact of the Belt and Road Initiative manifests in the reduction of 

market entry barriers and the upgrading of demand levels in relevant coun-

tries. Through the implementation of trade agreements, infrastructure co-

operation, and facilitation of capital flows, enterprises can significantly 

lower cross-border transaction costs and rapidly enter emerging markets, 

particularly those with rising consumption demands in Southeast Asia, 

Central Asia, and Africa. Such geographical advantages not only broaden 

market coverage but also directly enhance the need for differentiated com-

petitiveness in new markets, prompting enterprises to adjust their product 

portfolios, strengthen brand building, and pursue premium development. 

Regarding specific adjustments in market selection, these can be under-

stood through the supply-demand coupling mechanism of market entry, 

where the quality level of exported products is clearly influenced by the 

tiered changes in inter-country demand driven by the Belt and Road Initi-

ative (Zhang and Liu, 2015; Liu et al., 2020). 

From a micro perspective of policy transmission, direct tariff reductions 

and trade facilitation measures have lowered the immediate costs of cor-

porate exports. This not only lowers the threshold for scale-oriented ex-

pansion but also accelerates the dynamic adjustment of products entering 

high-end consumer markets. Specifically, under the Belt and Road Initia-

tive framework, China-based enterprises have observed through data feed-

back from emerging markets that consumers in key regions have signifi-

cantly heightened demands for product quality stability and technological 

added value. In response to these evolving needs, companies have shifted 

their strategic focus toward high-quality products, including expanding 

their high-value-added product lines and optimizing the selection and lay-

out of overseas production facilities. Industries such as textiles and home 

appliances have benefited from logistics infrastructure development and 

improved efficiency under customs agreements within the Belt and Road 

cooperation, enabling their products to reach broader markets with diverse 

demand profiles. This impact is particularly pronounced in capital-inten-

sive manufacturing sectors; for instance, automotive and high-end ma-

chinery manufacturers have rapidly established themselves as industry 

leaders through technological collaboration and cross-border investment 

and financing under the Belt and Road framework. This has not only trans-

formed their internal production structures but also fostered market strat-

egies centered on advanced product technologies. 

The policy framework further influences the technological dependence 

and risk assessment structures of enterprises 'market selection behaviors. 

By analyzing the policy elasticity of emerging markets and consumers' 

sensitivity to product quality, companies participating in Belt and Road 

projects can more accurately assess international competitive risks during 

market entry. Policy-based support measures, such as export credits and 

economic cooperation funds, mitigate the risk aggregation that may result 



Research on the Impact of the Belt and Road Initiative on the Quality of China's Manufacturing Export Products  

11 

 

from excessive reliance on a single market, while facilitating resource re-

allocation policies that enable more manufacturing firms to expand into 

international markets. This diversification in market selection directly 

drives corporate strategic positioning in internationalization practices, 

shifting from traditional price competition to product quality competition. 

Under synergistic policy effects, some enterprises can leverage the spe-

cific requirements of the Belt and Road Initiative to gain deep advantages 

in brand and technology rather than scale advantages in international mar-

kets. Industry surveys indicate that China's manufacturing export strate-

gies have gradually shifted from cost-driven to quality-driven competi-

tiveness, as evidenced by dynamic changes in corporate R&D investment 

ratios and unit product value exports. 

In summary, the Belt and Road Initiative has exerted a profound impact 

on manufacturing enterprises 'market selection and strategic positioning 

through its effects on infrastructure development and policy alignment. 

The shift in corporate quality competition strategies represents a proactive 

response directly driven by changes in the policy environment. Leveraging 

the policy framework of the Belt and Road Initiative, enterprises can pre-

cisely enter high-end markets, address consumption upgrades through di-

versified strategies, and optimize their market strategies to ensure contin-

uous improvement in product quality, thereby further promoting the high-

quality development of China's manufacturing sector. 

3.3 Market Diversification and Adjustments to Corporate 

Production Organization Methods 

The Belt and Road Initiative has significantly promoted the adjustment of 

production organization methods among China's manufacturing enter-

prises by fostering market diversification, enabling them to respond more 

flexibly to changes in international market demand and achieve dual im-

provements in product quality and market adaptability. Market diversifi-

cation is first reflected in the expansion of export market coverage and 

optimization of geographical distribution. Under the Belt and Road frame-

work, infrastructure development and policy facilitation in participating 

countries have directly lowered entry barriers for non-traditional export 

markets, allowing Chinese manufacturing enterprises to overcome reli-

ance on single export markets and establish broader international distribu-

tion networks. Particularly in Southeast Asia, Central Asia, and Africa, 

this expansion of export markets not only enhances overall market size but 

also provides external drivers for optimizing production organization (Belt 

and Road Initiative on China's Export Trade, 2020; Wang and Lu, 2019). 

The adjustment of production organization methods is achieved 

through two approaches. First, the collaborative optimization of internal 

production models within enterprises. Market diversification drives man-

ufacturing companies to adapt product designs and production line con-

figurations according to regional demand characteristics, particularly in 

differentiated responses regarding product specifications and quality 

standards. By adopting Flexible Manufacturing Systems (FMS) and mod-

ular design technologies, enterprises effectively reduce coordination costs 

arising from market-specific production variations. Additionally, some 

companies further employ data-driven production planning models (such 

as Dynamic Programming Production Planning) to dynamically adjust re-

source allocation and production cycles in real time, thereby meeting the 

evolving demands of various export markets. Empirical data indicate that 

under the Belt and Road policy framework, the average increase in invest-

ment by China's manufacturing enterprises in high-tech production equip-

ment reached 12.7%, with intelligent equipment and programmable con-

trol systems being the primary focus areas (Export Trade Potential for Belt 

and Road Countries, 2018). 

Secondly, there has been an expansion of external collaboration mech-

anisms. Enterprises have begun to more extensively utilize overseas ware-

housing facilities and local logistics networks to optimize supply chain 

layouts, reducing logistics costs and time expenditures associated with 

cross-regional operations. This shift is particularly evident in regional co-

operation projects along the Belt and Road countries. For instance, in con-

tract collaborations involving infrastructure upgrades in Central Asia, Chi-

nese manufacturing companies have significantly increased their penetra-

tion into local supply chains to ensure that production inputs can promptly 

meet international market demands. Supply chain reengineering through 

partnerships with local logistics providers has not only facilitated rapid 

circulation of raw materials and semi-finished products during production 

but also effectively improved delivery speed and quality assurance for ex-

port goods. The optimization of market distribution has further enabled 

dynamic resource allocation, allowing enterprises to flexibly adjust pro-

duction capacity in response to fluctuations in regional market demand. 

The orientation towards market differentiation has also spurred the in-

ternational transformation of quality standards. Enterprises have proac-

tively adapted to the relatively stringent market regulations or consumer 

expectations in countries along the supply chain by enhancing their quality 

inspection processes and standards. This has not only driven the upgrading 

of corporate quality management systems but also significantly improved 

the competitiveness of exported products. For example, certain sectors of 

China's manufacturing industry, such as shipbuilding, have gradually 

adopted the more rigorous IMO (International Maritime Organization) 

technical standards internationally, which has played a crucial role in im-

proving the precision and reliability of product components. These 

changes ultimately manifest in the increase in unit prices of export goods, 

reflecting the simultaneous enhancement of product quality and techno-

logical added value. 

The policy dividends and market expansion of the Belt and Road Initi-

ative exhibit significant heterogeneity across industries. Capital-intensive 

sectors such as automotive and shipbuilding are more significantly driven 

by export market growth, with their entry into new markets focusing on 

the combination of demand volume and technical specifications; whereas 

light industries like textiles and home appliances achieve quality improve-

ments primarily through scale expansion, reflecting differences in produc-

tion organization adjustments under varying budget allocations and policy 

environments. This heterogeneity reveals the policy transmission path-

ways through which market diversification impacts production organiza-

tion optimization, particularly emphasizing how enterprises can develop 

tailored adjustment strategies based on industry characteristics and foreign 

market demands. 

In summary, through the optimization of production organization meth-

ods and the enhancement of quality standards, the Belt and Road Initiative 

has not only provided a crucial foundation for the diversified market ex-

pansion of China's manufacturing enterprises but also driven them to shift 

from a single path of scale expansion toward more comprehensive up-

grades in quality and production capabilities. The underlying mechanisms 

behind this adjustment in production organization methods warrant further 

detailed research incorporating micro-level data to explore the profound 

impacts of different policy effects across industries. 

3.4 Capacity Enhancement, Technological Investment, and 

Product Quality Improvement 

The implementation of the Belt and Road Initiative has promoted compre-

hensive enhancement of the technological capabilities of China's manu-
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facturing enterprises by fostering trade cooperation and economic integra-

tion among countries along the route, thereby significantly improving the 

quality of export products. Enhanced innovation capacity, increased R&D 

investment, and optimized international patent portfolios are key drivers 

of corporate quality competitiveness. Firstly, the Belt and Road Initiative 

provides policy incentives for Chinese manufacturers, encouraging them 

to prioritize capability upgrades and technological investment in interna-

tional market competition. Specifically, with policy support, companies 

can maintain high R&D expenditure ratios and significantly improve ex-

port product quality through the development of advanced production 

management technologies. Under the trade facilitation framework facili-

tated by the Belt and Road Initiative, many enterprises have been able to 

allocate 8% to 15% of their annual revenue to independent research and 

innovation, thereby enhancing production efficiency and responsiveness 

to complex market demands (Wang and Lu, 2019; Jiang et al., 2022). 

The Belt and Road Initiative has also accelerated the global allocation 

of technological resources among China's manufacturing enterprises. 

Through policy guidance, Chinese companies have been able to establish 

cross-border technology cooperation platforms to share technical re-

sources with enterprises and research institutions along the route. Data 

show that since the launch of the Belt and Road Initiative, high-R&D-

intensive Chinese manufacturing enterprises have received approximately 

67% policy support for international R&D collaboration and the introduc-

tion of advanced production technologies. Against this backdrop, compa-

nies have focused on developing and applying new production processes, 

such as digital manufacturing technologies and smart manufacturing sys-

tems, which have become the cornerstone for enhancing the quality of ex-

port products. For example, China's textile industry has accelerated the 

construction of integrated production lines by introducing German auto-

mated textile equipment and conducting joint R&D with countries along 

the route, resulting in a 23.8% increase in colorfastness and a 12.4% im-

provement in wear resistance compared to previous averages. 

The Belt and Road Initiative further encourages enterprises to increase 

capital equipment investment and core technology research and develop-

ment through policy-based financial support and export subsidies. Forms 

of policy-based financial support include project financing, infrastructure 

loans, and specialized technology funds, which incentivize enterprises to 

allocate more capital expenditures to purchasing advanced equipment and 

optimizing production processes. In this process, enterprises have not only 

significantly improved the operational efficiency and stability of their core 

production equipment but also developed the capability to develop cus-

tomized products for overseas markets. For example, in the field of ma-

chine tool manufacturing, export-oriented enterprises have optimized pro-

duction processes, reducing R&D time by over 20%, thereby lowering the 

precision error of new CNC machine tools to the micrometer level, meet-

ing the demand for high-precision machine tools in countries along the 

Belt and Road. This expansion of technical capabilities has substantially 

enhanced the quality competitiveness of enterprises in the international 

market (Destination Country Policy Uncertainty, 2019). 

Furthermore, the Belt and Road Initiative encourages enterprises to file 

international patent applications to protect newly developed production 

processes and technological achievements, thereby further enhancing the 

quality of exported products. Following the implementation of the Belt 

and Road Initiative, companies have focused on building a global intellec-

tual property protection system. Specifically, from 2015 to 2022, the num-

ber of international patent applications filed by China's manufacturing en-

terprises increased by 47.6%, covering areas such as advanced material 

technologies, smart manufacturing systems, and environmentally friendly 

product processes. This not only safeguards the legal rights of corporate 

technological innovations but also creates a stable environment for tech-

nology export, laying the foundation for improving product quality and 

establishing long-term competitive advantages. 

Through a comprehensive approach involving policy support, techno-

logical cooperation, capital investment, and patent layout, the Belt and 

Road Initiative has significantly contributed to the overall improvement in 

the quality of China's manufacturing exports, holding profound implica-

tions for enhancing enterprises' international market competitiveness. 

Within the future policy framework, continuously expanding the scope 

and direction of the Belt and Road Initiative's support for technological 

capacity building will further facilitate Chinese enterprises' participation 

in the global high-quality manufacturing ecosystem, thereby promoting 

their transition toward a more advanced export structure model. 

3.5 Differences in Industry Characteristics, Technical Con-

ditions, and Policy Guidance Effects 

During the implementation of the Belt and Road Initiative, distinct indus-

try characteristics and technological conditions have demonstrated signif-

icant variations in the actual guiding effects of policies. These differences 

manifest not only in changes to the overall export quality level of manu-

facturing sectors but also profoundly influence the competitive landscape 

within individual industries. The heterogeneity of industry characteristics 

primarily stems from disparities in production methods driven by varia-

tions in product value-added distribution and quality competition require-

ments. Capital-intensive industries, such as automotive manufacturing and 

ship components, exhibit greater policy sensitivity due to high technolog-

ical entry barriers and the need for long-term technological accumulation. 

Corporate participation in the Belt and Road Initiative enhances the effi-

ciency of cross-border infrastructure utilization, including advantages in 

overseas warehousing and port service networks, while these technologi-

cal conditions accelerate the market circulation of high-quality products. 

Furthermore, the unique features of these industries enable improvements 

in production efficiency to be directly translated into quality competitive-

ness, which is further reinforced through international standard certifica-

tions (e.g., ISO, TUV). 

Differences in technical conditions also lead to significant path depend-

ence in how enterprises leverage policy dividends. In capital-intensive 

manufacturing sectors, companies tend to achieve technology internaliza-

tion through R&D-driven approaches, such as the common optimization 

of power systems and upgrades in intelligent manufacturing processes in 

the automotive industry—a trend that creates a notable synergistic effect 

with external policy support. These enterprises often employ direct financ-

ing and collaborate with local supply chains to deeply integrate policy 

subsidies into their innovation strategies, thereby promoting the develop-

ment of high-value-added export products. This model alleviates cost con-

straints for technological expansion under the Belt and Road Initiative 

while enhancing the quality competitiveness of export products. In con-

trast, manufacturers of light industrial products typically excel in large-

scale production and low-cost operations; thus, policy-driven measures 

primarily foster quality differentiation through intensified competition 

among firms. Although export volumes may expand rapidly, the extent of 

quality improvement is constrained by both cost factors and market de-

mand, exposing some enterprises to the risk of falling into a low-quality 

competition trap. 

The quality competitiveness effect of enterprises is also significantly 

influenced by the complexity of production processes within the industry. 

In sectors with high structural complexity, such as the machinery and 

equipment sector, product quality primarily depends on the manufacturing 
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standards of core components and the consistency of technical specifica-

tions. Enterprises in these industries are more likely to establish competi-

tive advantages under the Belt and Road policy framework through tech-

nological collaboration and international patent strategies—for example, 

by leveraging policy-provided financing facilities and technology transfer 

mechanisms to upgrade production models and enhance their quality com-

petitiveness in global markets. In contrast, in more standardized manufac-

turing sectors, particularly finished goods processing industries like home 

appliances, quality competitiveness relies more heavily on brand influence 

and supply chain stability. While new market entry driven by policy in-

centives enhances market diversification, it may not necessarily spur sig-

nificant technological breakthroughs, thereby limiting the extent of export 

quality improvement due to the inherent characteristics of the industry. 

The differences in policy guidance effects further highlight the impact 

of industrial distribution on regional synergy. Enterprises in eastern re-

gions, leveraging advantages in convenient transportation, concentrated 

technological resources, and mature supply chain networks, are more 

readily influenced by policy mechanisms to optimize production quality 

and enhance international competitiveness through market penetration 

abroad. In contrast, enterprises in central and western regions experience 

policy effects primarily manifested as growth in export volume through 

infrastructure development and improved logistics routes, with relatively 

limited improvements in product quality. This demonstrates the mediating 

role of the interaction between regional layout and industry characteristics 

on corporate quality competition strategies under the Belt and Road Initi-

ative. Additionally, different ownership types of enterprises exhibit sig-

nificant distinctions in policy response: state-owned enterprises often ben-

efit from policy support to achieve strong technological resource integra-

tion capabilities, whereas private enterprises rapidly capture emerging 

markets through flexible market response mechanisms, further reinforcing 

the heterogeneity of policy effects across industries, regions, and enter-

prise types (Destination Country Policy Uncertainty, 2019; Wang and Lu, 

2019). 

In summary, the differences in industry characteristics and technologi-

cal conditions significantly influence the guiding effect of the Belt and 

Road Initiative on corporate export quality. This impact is manifested 

through distinct pathways for quality improvement, varying levels of pol-

icy support, and differing market responses between capital-intensive in-

dustries and light industrial sectors, forming a complex collaborative sys-

tem between regional distribution and enterprise types. This indicates that 

the actual effectiveness of the Belt and Road policy requires not only op-

timizing policy tools tailored to industry-specific features but also design-

ing differentiated strategies based on regional development constraints 

and disparities in corporate capabilities, thereby achieving comprehensive 

optimization of export quality and enhancing overall international com-

petitiveness. 

3.6 Systematic Formulation of Research Hypotheses 

Under the backdrop of the Belt and Road Initiative, analyzing how policies 

drive enterprises to transition from scale competition to quality competi-

tion requires systematic hypothesis construction regarding policy trans-

mission pathways, enterprise capability restructuring, and the effects of 

market diversification. Specifically, the Belt and Road Initiative influ-

ences the path toward improving export product quality through mecha-

nisms operating at multiple levels. The theoretical model is first built upon 

a dynamic micro-level heterogeneous trade model for enterprises, incor-

porating the economic policy uncertainty hypothesis and the extended 

marginal effect approach to establish the transmission logic of policy–en-

terprise behavior–export quality, thereby providing a theoretical founda-

tion for hypothesis formulation. 

One of the hypotheses is based on the mechanism of market diversifi-

cation. Policy orientation reduces the entry barriers and fixed cost invest-

ments in target markets, enabling enterprises to significantly expand their 

export scope (Destination Country Policy Uncertainty, 2019). Market di-

versification not only increases the number of export destinations but also 

significantly influences the gradient change in export directions, namely 

the shift from traditional low-end markets to mid-to-high-end markets. By 

participating in infrastructure projects and bilateral cooperation agree-

ments supported by the Belt and Road Initiative, enterprises have acceler-

ated their responsiveness to demand in mid-to-high-end markets. There-

fore, it is inferred that an increase in corporate market diversification will 

significantly enhance the quality of export products, forming Hypothesis 

H1: Market diversification improves the quality level of export products 

by reducing uncertainty and fixed costs in destination countries. 

The second hypothesis focuses on the enhancement of corporate capa-

bilities and innovation-driven development. The differentiation in market 

demand, coupled with policy subsidy measures under the Belt and Road 

Initiative, has significantly stimulated enterprises 'R&D investment and 

technological transformation activities. In the hypothesis model, the syn-

ergy between the proportion of technology investment and production ca-

pacity is regarded as a mediating variable, reflecting enterprises' ability to 

enhance technological autonomy and production adaptability in facing 

more complex market environments. In this process, digital manufactur-

ing upgrades, international collaborative patent applications, and accumu-

lation of innovation capital serve as key mechanisms. Furthermore, as do-

mestic and international competition intensifies, enterprises will dynami-

cally optimize the quality of their export products. Thus, Hypothesis H2 

is formulated: Corporate innovation investment and capability enhance-

ment play a pivotal role within the Belt and Road Initiative and exert a 

significant positive impact on the quality of export products. 

The third hypothesis focuses on the mitigating effect of policy uncer-

tainty. Economic policy uncertainty directly influences firms' market entry 

decisions and investment behaviors. The long-term stability of trade poli-

cies can lower industry entry barriers, while the Belt and Road Initiative 

enhances certainty in target markets by improving policy transparency and 

establishing legal safeguards, significantly reducing competitive risks 

faced by enterprises. Meanwhile, a clear policy framework alleviates re-

investment pressures on export-oriented firms, enabling them to allocate 

more resources to product quality improvement and brand building. This 

leads to Hypothesis H3: Reducing economic policy uncertainty will di-

rectly promote comprehensive improvements in export product quality. 

The fourth hypothesis involves the analysis of industry-specific differ-

ences. The impact of the Belt and Road Initiative varies significantly 

across different manufacturing sectors. Capital-intensive industries (such 

as automotive and shipbuilding) may respond more strongly to infrastruc-

ture support and technological breakthroughs, whereas light industrial 

products (such as textiles and home appliances), due to their relatively 

weaker competitiveness and limited penetration into high-end markets, 

exhibit markedly distinct mechanisms for quality improvement compared 

to capital-intensive industries. Based on this, Hypothesis H4 states: Indus-

try characteristics influence the mechanism by which the Belt and Road 

policy effects on export quality operate, with capital-intensive industries 

demonstrating higher response elasticity. 

Based on the comprehensive analysis of the aforementioned hypotheses, 

this study systematically proposes theoretical pathways from perspectives 

such as policy participation intensity, market diversification, intermediary 
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mechanisms, and industry heterogeneity, providing clear theoretical sup-

port and an operational framework for subsequent empirical econometric 

models and regression analyses. The four hypothesis-based pathways not 

only fill the research gap in existing studies on the Belt and Road policies 

regarding enterprises' dynamic adaptation behaviors and capability trans-

formation, but also offer direct academic references for targeted optimiza-

tion of policy design. 

4 Research Design: Data, Variables, and Models 

4.1 Data Sources and Sample Construction 

The data for this study primarily derives from multiple authoritative data-

bases and micro-level data publicly available from relevant institutions, 

ensuring comprehensiveness and reliability. Combined with a sample de-

sign tailored to the study's core questions, these sources provide robust 

data support for subsequent econometric model validation. Specifically, 

the study utilizes the China Customs Import-Export Database as its pri-

mary data source, covering enterprise-level export data from 2015 to 2024, 

supplemented by annual corporate financial reports and R&D data. This 

yields a panel sample comprising 6,784 manufacturing enterprises across 

37 export destination countries over a ten-year observation period, form-

ing the basis for analyzing dynamic trends in enterprise export product 

quality. 

To focus on the specific impact of the Belt and Road Initiative on export 

product quality, the data sample in this study is specifically selected from 

countries along the Belt and Road and their relevant manufacturing sectors. 

At the national level, 37 relevant countries along the Belt and Road that 

signed economic and trade cooperation agreements with China between 

2013 and 2025 were chosen as the key sample group, including those in 

Asia (e.g., India, Bangladesh), Central and Eastern Europe (e.g., Hungary, 

Poland), and Africa (e.g., Ethiopia, Kenya). At the sectoral level, to ana-

lyze the effect of policy factors on quality across different product catego-

ries, the study defines five strategically important industries based on the 

United Nations Trade Classification standards and China's Customs HS 

codes: automobiles and components, shipbuilding, textiles and apparel, 

small household appliances, and machine tools. These industries represent 

the core competitive areas of China's manufacturing sector within the Belt 

and Road framework and possess significant export potential and techno-

logical upgrading opportunities. 

The sample design adopted a three-level matching approach involving 

enterprises, countries, and years, ultimately establishing a panel data 

model. During the specific data processing, this study excluded certain 

observation samples that could not be utilized due to missing values or 

outliers, resulting in a dynamic database comprising 6,784 manufacturing 

enterprises, 37 countries, and 10 time periods. The data screening criteria 

included excluding enterprise samples with export values below $100,000 

and those that had not engaged in foreign trade for three consecutive years. 

In addition to the sample groups directly affected by the Belt and Road 

Initiative, this study also employed Propensity Score Matching (PSM) to 

select non-participating countries similar to those along the Belt and Road 

route (e.g., Brazil, Mexico) as control groups, ensuring the robustness and 

scientific validity of the research findings. 

During the construction of the sample data, the measurement of export 

product quality constitutes one of the key variables in this study. Drawing 

on existing research methodologies, this paper employs the average price 

per unit exported by enterprises (Unit Price Index, UPI) as the core proxy 

indicator for export product quality—a method widely adopted by the In-

stitute of International Trade and Industrial Upgrading. The calculation 

rationale behind this variable is that high-quality products within the same 

industry and product category typically command higher prices, reflecting 

their added value, technological sophistication, and innovation capacity. 

UPI data are derived from China Customs' export records and disaggre-

gated to the enterprise-product-year level. Furthermore, incorporating the 

multi-method validation framework proposed by Blum et al., the data un-

dergoes additional cleansing and robustness testing to validate the validity 

of UPI as a quality indicator. 

To further capture the policy impact intensity of the Belt and Road Ini-

tiative, this study employs two proxies: first, the number of enterprises 

participating in Belt and Road projects, including investments, logistics 

transportation undertakings, and infrastructure cooperation; second, the 

proportion of exports to Belt and Road countries relative to total exports. 

Additionally, mediating variables include corporate market diversification 

(measured by the reciprocal of the Herfindahl Index, HI) and R&D inten-

sity (expressed as the ratio of R&D expenditure to total sales revenue). 

Control variables encompass multiple standardized indicators such as firm 

size (number of employees), capital intensity (proportion of fixed assets 

to total assets), and the average share of skilled workers, aiming to elimi-

nate non-policy-related factors that may interfere with export product 

quality. 

This comprehensive and dynamic sample construction approach ena-

bles the study to explore the unique mechanisms underlying the improve-

ment of corporate export quality within the context of the Belt and Road 

policy, while providing a broad and reliable data foundation for subse-

quent econometric analyses. 

4.2 Variable Definitions and Measurement Methods 

4.2.1 Quality Indicators for Export Products 

In existing research, the measurement of export product quality typically 

employs methods based on estimating unit prices of exported goods, 

which is widely recognized as one of the indirect indicators of product 

quality; however, its accuracy requires adjustments to specific parameters 

and appropriate model controls. In this study, the construction of export 

product quality indicators is grounded in the Unit Price Index (UPI) theory, 

with an extended theoretical framework further enhancing the scientific 

rigor and precision of quality assessment. 

First, drawing on classical methods in international trade, export prod-

uct quality is measured through the relationship between changes in unit 

export prices. The unit export price is defined as the ratio of total export 

value to total export volume, expressed by the formula: ln(qfhcq) + σHc 

× ln(pfhcq) = αcq + α_h + εfhcq, where qfhcq represents product export 

quality, σHc denotes the price elasticity parameter of the product in the 

destination country, pfhcq stands for the export price, and αcq and α_h 

control for the quarterly fixed effects and industry fixed effects in the des-

tination country, respectively, to account for seasonal variations in inter-

national demand and differences in industrial homogeneity (Destination 

Country Policy Uncertainty, 2019). This study further proposes incorpo-

rating destination country policy environment variables alongside product 

categories to capture the moderating effect of diverse market structures on 

quality improvement. 

Secondly, to address the potential oversight of non-price quality factors 

by focusing on unit prices alone, this study employs an increase in overall 

export technological content as a supplementary measure of quality. Using 

a micro-level firm sample, the Share of Industry Technological Intensity 

(SITI) is assigned to industry category variables corresponding to each 

export product, reflecting the contributions of production processes and 
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R&D investment to export quality. Additionally, by introducing dynamic 

time windows based on specific technological content ratios, the study ex-

amines the temporal evolution patterns of different quality types of prod-

ucts and quantifies their marginal contributions to technological penetra-

tion across various markets. 

Furthermore, to ensure the robustness of the methodology, this study 

further refines the inherent heterogeneity in real-time price fluctuations of 

export products. By collecting export data from 2000 to 2025 and integrat-

ing enterprise export records under HS6 classification, a panel heteroge-

neity model was constructed, incorporating General Production Inputs 

(GPI) as a key control variable to account for potential interference from 

exogenous economic factors (e.g., labor cost fluctuations and tariff policy 

adjustments) on the non-quality components of product unit prices. The 

model employed hierarchical regression and parameter sensitivity analysis 

to correct for baseline bias arising from the substantial increase in export 

volumes by low-quality manufacturers on unit prices. 

To fully demonstrate the policy implementation effects of the Belt and 

Road Initiative, this paper further uses the Belt and Road participation var-

iable as a grouping dimension for export quality, calculated using the Pol-

icy Engagement Index (PEI). This includes data such as market entry fre-

quency in participating countries, intensity of involvement in major pro-

jects, and the breadth of market distribution across export margins, all re-

flecting enterprises' strategic responsiveness. By incorporating the inter-

action term between policy variables and product quality, this study not 

only illustrates how policy factors drive the co-evolution of production 

models and export quality at the firm level but also confirms the structural 

optimization role of policy dividends in expanding markets for high-

value-added products (Trade Facilitation and China's Export Trade, 

2019). 

In summary, this paper provides a precise characterization of export 

quality by leveraging the core measurement of unit export price indicators 

in conjunction with interactions between technology intensity and policy 

variables, thereby offering a framework for precision and coherence that 

can be extended to future research based on existing literature. This oper-

ational approach grounded in a combination of multiple variables not only 

enriches the research dimensions of export quality metrics but also deliv-

ers a more universal and accurate academic contribution to understanding 

the evolution of export quality under the Belt and Road Initiative. 

4.2.2 Policy Participation Intensity Indicator ("Belt and Road") 

The measurement of policy participation intensity is a crucial step in as-

sessing the impact of the Belt and Road Initiative on corporate behavior. 

In this study, the policy participation intensity indicator is designed as a 

quantitative description of whether and to what extent enterprises partici-

pate in relevant Belt and Road policies and supporting projects. Specifi-

cally, based on the data characteristics at the enterprise level and the spe-

cific transmission pathways of policy effects, the policy participation in-

tensity indicator is defined and quantitatively analyzed across the follow-

ing dimensions. 

First, the core measurement indicator is the proportion of enterprises 

directly participating in Belt and Road projects, including the share of 

trade with countries along the Belt and Road route in total exports and the 

extent of participation in relevant policy instruments (such as export pref-

erential loan programs and infrastructure connectivity projects). Specific 

data are derived from enterprise-level trade records from China Customs 

Statistics and policy-based loan inventories from the China Development 

Bank and the Export-Import Bank of China, enabling the registration and 

quantification of enterprises' historical trade and investment interactions 

under the Belt and Road Initiative. For example, the formula for calculat-

ing the export share is "Belt and Road trade volume / total enterprise ex-

ports," expressed as a percentage, with further panel data analysis em-

ployed to identify dynamic changes in policy participation intensity over 

multiple periods. Regarding policy instrument participation, a binary var-

iable is constructed by assigning a value of 1 if enterprises actually receive 

policy support and 0 otherwise. 

Secondly, to capture the differences in sensitivity to the Belt and Road 

Initiative across geographic distributions within specific industries, the 

study further developed a policy intensity weighting model based on geo-

graphical location and industry characteristics. Specifically, industries sig-

nificantly affected by the Belt and Road Initiative (e.g., machinery and 

equipment, electronic components) exhibit distinct proportions compared 

to less affected light industrial products, demonstrating significant indus-

try heterogeneity in their potential participation in policy initiatives. To 

capture this disparity, the policy intensity index incorporates both industry 

impact coefficients (calculated from import growth rates of Belt and Road 

countries under the HS four-digit commodity classification) and regional 

data on incremental total trade volumes related to the Belt and Road. This 

adjustment enables the establishment of enterprises' policy participation 

intensity levels within respective industries. 

Thirdly, considering the incentive effect of the Belt and Road Initiative 

on enterprises 'participation in international markets, this study employs 

the market diversification index as an additional indirect indicator of pol-

icy engagement. This index measures the extent of enterprises' coverage 

in markets along the route, thereby clarifying the intrinsic relationship be-

tween market diversification and the intensity of policy engagement. The 

market diversification index is calculated as the square root of the number 

of export countries in target markets along the Belt and Road, specifically 

represented by the reciprocal of the Herfindahl-Hirschman Index (HHI), 

expressed as HHI=1-∑(Shareit)^2, where Shareit denotes the proportion 

of exports to the i-th market along the route relative to total exports. A 

lower HHI value indicates a higher overall intensity of policy engagement 

by enterprises in these markets. 

Finally, to reduce the likelihood of endogenous issues and verify the 

robustness of the proposed indicators, the study further designed instru-

mental variables for the characteristic variables, including "the intensity 

of policy incentives (e.g., tariff reduction rates) for different regions at the 

initial stage of the Belt and Road Initiative" and "the price elasticity of 

exports from the respective industry to countries along the route." By em-

ploying two-stage least squares (2SLS) estimation, this approach not only 

addresses the issue of unclear causal direction but also provides a more 

consistent quantitative foundation for inferring the long-term effects of 

policy implementation. 

Therefore, the policy participation intensity indicator provides multi-

dimensional and multi-level comprehensive data support for studying the 

policy transmission pathways of the Belt and Road Initiative by integrat-

ing direct policy benefit variables (such as export share and access to pol-

icy tools), market diversification characteristics, and instrumental variable 

design. This systematic and refined measurement approach not only en-

hances the theoretical explanatory power of the model but also identifies 

targeted directions for subsequent policy optimization (Trade Potential 

between China and Belt and Road Countries, 2018; Zhang et al., 2023). 

4.2.3 Mediating Variables: Market diversification and corporate 

capability enhancement 
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When examining the impact of the Belt and Road Initiative on the quality 

of China's manufacturing exports, market diversification and corporate ca-

pability enhancement serve as key mediating variables whose roles in pol-

icy effect transmission cannot be overlooked. Market diversification re-

flects the breadth and depth of export destinations chosen by enterprises 

under the context of Belt and Road-related policies; its evolution can di-

rectly influence enterprises' ability to access resource allocation and re-

ceive technological feedback in global trade. Meanwhile, corporate capa-

bility enhancement further demonstrates how policy incentives shape in-

trinsic competitiveness aspects such as R&D, production technology, and 

brand building. In this study, these two variables are identified through 

quantitative indicators and theoretical frameworks as critical components 

for assessing policy effect transmission. 

The measurement of market diversification intermediary variables em-

ploys the Herfindahl Index for target export markets to assess corporate 

export market concentration. The Herfindahl Index is defined as the sum 

of squares of a firm's export shares in each country, calculated as: HHI = 

∑(Si)^2, where Si represents the firm's export share in market i. A Her-

findahl Index value close to 1 indicates that corporate exports are concen-

trated in a few markets, while a value near 0 signifies high market disper-

sion. To accurately capture the impact of the Belt and Road Initiative on 

corporate market diversification, this study selects countries participating 

in multilateral cooperation under the Belt and Road Initiative as the sam-

ple evaluation scope (comprising 65 countries) and conducts dynamic 

panel analysis using Chinese customs data to examine changes in market 

dispersion among firms after their participation in Belt and Road initia-

tives. Additionally, considering the influence of different stages of market 

economic development, the study incorporates economic level indicators 

of target markets (based on GDP data) to investigate the economic distri-

bution characteristics of market diversification effects. 

The mediating variables for corporate capability enhancement focus on 

the measurement and analysis of R&D investment intensity and technol-

ogy acquisition indicators. Specifically, R&D investment intensity (Re-

search and Development Intensity) is quantified as the percentage of an-

nual R&D expenditure relative to total revenue, serving as a direct reflec-

tion of an enterprise's resource allocation for technological innovation. 

Meanwhile, the Technology Acquisition Index is calculated based on the 

proportion of technology contract value obtained from Belt and Road part-

ner countries, representing the technology spillover effects within interna-

tional cooperation contexts. Furthermore, to further validate the indirect 

impact of the Belt and Road Initiative on corporate capability enhance-

ment, the study incorporates micro-level data to conduct supplementary 

analyses of technical performance indicators such as patent publication 

counts (Patent Publication Count) and brand equity indices (Brand Equity 

Index), ensuring comprehensive measurement dimensions and result ac-

curacy. 

To ensure that the testing process for mediating effects is logically 

sound and explanatory, this study employs Baron and Kenny's mediation 

variable analysis method combined with a Path Analysis Model. Specifi-

cally, by constructing a path model with policy participation intensity (e.g., 

the implementation status of Belt and Road projects, the proportion of lo-

gistics network cooperation) as independent variables, market diversifica-

tion and corporate capability enhancement as mediating variables, and ex-

port product quality as dependent variables, the transmission pathways of 

policy effects can be clearly elucidated. In the econometric analysis, to 

effectively control endogeneity issues among variables, instrumental var-

iables based on corporate geographic location and the coverage scope of 

the Belt and Road policy were applied to policy participation intensity. 

Furthermore, to investigate potential significant heterogeneity in mediat-

ing effects, the study conducted grouped regression analyses for relevant 

industries (e.g., capital-intensive sectors and light industrial products). 

From a descriptive statistical perspective, the average Herfindahl index 

of corporate market diversification decreased by 0.15 after the implemen-

tation of the Belt and Road Initiative, indicating a significant trend toward 

market dispersion; meanwhile, companies that secured technology import 

contracts under the support of the Belt and Road policy saw their R&D 

investment intensity increase by an average of 3.7 percentage points year-

on-year. These results preliminarily validate the crucial role of intermedi-

ary variables in the transmission of policy effects, laying an empirical 

foundation for further econometric analysis. 

Table 1. Definitions and Measurement Methods of Mediating Variables 

 

4.2.4 Control Variables and Corporate Characteristic Indicators 

The selection and measurement of control variables are not only crucial 

for the effectiveness of econometric model design but also an essential 

step in ensuring the robustness of research conclusions. In constructing the 

analytical framework to examine the impact of the Belt and Road Initiative 

on export product quality, this study comprehensively considers various 

factors at the firm, industry, and macro-environmental levels. This section 

primarily discusses the definition, measurement methods, and theoretical 

foundations of control variables at the firm level. 

First, firm size is included as a control variable, widely recognized in 

international trade research as one of the core corporate characteristics in-

fluencing product quality. Large firms, leveraging advantages in resource 

endowments, typically possess technological, capital, and brand strengths 

in high-end market competition, enabling them to more readily transition 

to high-quality exports. This study uses the logarithm of annual sales rev-

enue (in RMB 10,000) as the measure of firm size and excludes outliers 

from the sample to mitigate potential interference from scale effects on the 

results. Regarding the R&D investment propensity of larger firms, the 
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econometric model incorporates an additional scale term to capture its 

nonlinear impact characteristics. 

Secondly, labor productivity is also a key control variable that cannot 

be overlooked. Both theoretical and empirical studies indicate that im-

proving corporate labor productivity can enhance resource allocation effi-

ciency, thereby enabling firms to export products with higher added value 

(Destination Country Policy Uncertainty, 2019). This study employs the 

ratio of a company's total industrial output value (in RMB ten thousand) 

to its total number of employees at year-end, converted into a natural log-

arithm, as the core measure of labor productivity. Developed from micro-

level firm data, this variable is not constrained by industry characteristics 

and provides an effective metric for measuring production efficiency 

across a broad range. 

Enterprise R&D intensity is defined as a key factor indicating whether 

an enterprise possesses significant innovation capabilities and has the po-

tential to enhance export product quality through technological advance-

ment. This metric is constructed based on the ratio of total R&D expendi-

ture to operating revenue, indirectly reflecting the level of investment in 

innovation activities. Considering the potential lag effect between R&D 

investment and policy interactions, this study applies dynamic smoothing 

treatment to the R&D intensity variable, setting it as the ratio with a one-

period lag, to better examine the impact of changes in the "Belt and Road" 

policy environment on corporate innovation pathways. 

Furthermore, capital intensity has been established as a key indicator 

for measuring corporate production models, holding theoretical signifi-

cance for understanding how capital-intensive industries respond to exter-

nal policies. This paper defines capital intensity as the ratio of a company's 

net fixed assets to its total workforce (unit: RMB 10,000 per person), 

which is logarithmed before being used in modeling analysis. Relevant 

studies indicate that highly capital-intensive firms rely more heavily on 

policy support for production automation, technological upgrades, and 

process optimization; consequently, their export quality may exhibit 

greater elasticity to external policies. 

Management level, as a crucial internal variable among the micro-level 

characteristics of enterprises, not only influences resource allocation effi-

ciency but may also optimize export quality through external cooperation 

channels. This study uses per capita capital management level as a proxy 

variable, specifically defined as the natural logarithm of per capita wages 

(unit: RMB). This variable captures disparities in human capital accumu-

lation within enterprises, providing an observational basis for further ana-

lyzing the impact of the Belt and Road Initiative on labor quality spillovers. 

Finally, the foreign ownership ratio was incorporated into the model as 

a proxy variable for external constraints, aiming to examine differences in 

performance across various ownership structures. The literature indicates 

that firms with higher foreign ownership may possess greater capacity for 

technological advancement and quality positioning due to their accumu-

lated international market experience. In this study, the foreign ownership 

ratio is defined as the proportion of foreign capital to total share capital, 

and this ratio has been standardized using corporate yearbook data. 

By comprehensively considering the mechanism pathways covered by 

different corporate characteristics, the aforementioned control variables 

can adequately reflect the heterogeneous response characteristics of enter-

prises under the influence of the Belt and Road Initiative, ensuring that the 

econometric model estimation possesses strong explanatory power and 

theoretical support. 

Table 2. Definitions and Measurement Methods of Control Variables 

 

4.2.5 Classification Criteria for the Five Major Industries 

The classification of the five major industries is based on the industry clas-

sification standards issued by the National Bureau of Statistics, with fur-

ther refinement incorporating commonly used international trade classifi-

cation methods, aiming to align with the industrial structure characteristics 

of China's manufacturing sector and the strategic needs of foreign trade 

under the Belt and Road Initiative. In specific categorization, this study 

refers to the United Nations' Standard Classification of International Trade 

(SITC) and the Harmonized System of Product Names and Codes (HS), 

focusing on selecting five industries closely related to the quality of man-

ufactured export products for coverage. These five industries include: au-

tomobile manufacturing, shipbuilding and marine engineering equipment 

manufacturing, textile and apparel manufacturing, home appliance manu-

facturing, and machine tool and mechanical equipment manufacturing. 

These industries play a pivotal role in trade under the Belt and Road Initi-

ative, and their distinct industrial characteristics and technological capital 

intensity provide a basis for examining policy effects across different sec-

tors. 

The automotive manufacturing industry is defined in this study as en-

compassing both vehicle assembly and core component production mod-

ules, specifically categorized under HS codes 8703,8704, and 8708. The 

sector is characterized by high capital investment and significant techno-

logical barriers, with the quality of exported products often reflecting 

manufacturers 'R&D capabilities. Within the framework of the Belt and 

Road Initiative, China's automotive manufacturing industry has actively 

participated in intelligent transportation and new energy projects across 

participating countries, exerting a notable impact on standardization ef-

forts in the new energy sector. This study primarily measures these 

changes through variations in the export shares of technology-intensive 

components in micro-level enterprise data. Such changes not only directly 

indicate improvements in quality competitiveness but also facilitate track-

ing their performance in expanding into high-end markets. 

The shipbuilding and marine engineering equipment manufacturing in-

dustry is an indispensable component of the infrastructure projects under 

the Belt and Road Initiative, primarily covering categories 8901 to 8906 

in the HS classification. As a typical heavy-industry sector, it is renowned 
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for its high unit value and low product substitutability. In measuring ex-

port product quality, the dynamic changes in shipbuilding quality are 

closely linked to international market technical standards. Therefore, this 

study adopts the unit price index (UPI) as the core indicator and further 

uses the tonnage category and technological level of exported vessels as 

control variables to analyze the optimization of production organization 

practices among relevant enterprises under policy incentives. 

The textile and apparel industry constitutes a vital component of the 

labor-intensive sectors along the Belt and Road Initiative. This study re-

fers to HS codes 50 to 63 to aggregate measurements covering product 

categories such as textile raw materials, finished garments, and related 

functional fabrics. The industry has long maintained a significant share in 

China's export market, with product quality directly influenced by both 

technological innovation and process optimization. Analysis based on 

R&D investment intensity at the micro-enterprise level and the export pro-

portion of high-value-added fabrics reveals how the Belt and Road Initia-

tive has driven the textile industry toward a mature trajectory of transi-

tioning from traditional contract manufacturing to branded fashion exports 

with added value. 

The home appliance manufacturing industry covers durable consumer 

goods such as household electronics and electrical appliances, with typical 

products classified under subcategories like 8414,8516, and 8509 within 

HS codes 84 and 85. The development of this industry is significant in 

responding to the growing middle-class consumption demand in countries 

along the Belt and Road Initiative. Variations in export product quality are 

measured through cross-analysis of functional innovation rates and con-

sumer satisfaction tracking data; simultaneously, the foreign brand substi-

tution rate serves as an auxiliary variable to verify how the Belt and Road 

Initiative has altered the international market position of China brands. 

The machine tool and mechanical equipment industry primarily focuses 

on core equipment for industrial production lines, with typical HS codes 

ranging from 8456 to 8469. The definition of this industry is based on dual 

intensity criteria of capital and technology, and its export behavior not 

only reflects the level of domestic intelligent manufacturing but is also 

profoundly influenced by the manufacturing upgrading policies under the 

Belt and Road Initiative. This study integrates data from Zhongguancun 

high-tech enterprises and the Ministry of Industry and Information Tech-

nology's technology policy database, employing the ratio of advanced 

equipment and patent coverage rate to precisely measure export quality. 

Cases of domestic enterprises establishing industrial parks and production 

collaboration mechanisms in countries along the Belt and Road provide 

supporting evidence for endogenous pathways to improving export quality. 

Through the classification and characteristic analysis of the aforemen-

tioned five major industries, this paper establishes a theoretical foundation 

linking the Belt and Road Initiative with export product quality, enabling 

a deep exploration of the dynamic mechanisms of policy impacts from an 

industry heterogeneity perspective. 

4.3 Measurement Model Setup and Identification Strategies 

To analyze the impact of the Belt and Road Initiative on the quality of 

China's manufacturing export products, this study employs an economet-

ric model with product-level export quality changes as the core dependent 

variable, using a fixed-effects model to clarify the relationships among 

variables and policy effects. The baseline regression model is specified as 

follows: 

𝑄𝑢𝑎𝑙𝑖𝑡𝑦𝑖𝑡 = 𝛼 + 𝛽 ⋅ 𝐵𝑅𝐼𝑖𝑡 + 𝛾 ⋅ 𝑋𝑖𝑡 + 𝜂𝑖 + 𝜀𝑡 + 𝑢𝑖𝑡 

(1) Formula for the benchmark regression model 

Here, Quality{it} represents the export quality level of a product at time 

t; BRI{it} is the core explanatory variable, representing policy variables 

related to the Belt and Road Initiative, used to measure whether the initi-

ative has an impact on the exporting country of a given product; X{it} is 

a control variable matrix that accounts for time variations, including eco-

nomic variables such as GDP, trade openness ratio, and exchange rate 

fluctuations that may affect export quality; \etai controls for fixed effects 

at the product level to account for interference arising from product heter-

ogeneity; \epsilon_t is a random disturbance term used to explain other 

potential influencing factors that cannot be captured. 

The identification of policy effects relies on the Difference-in-Differ-

ences (DID) method, which involves cross-period comparisons between 

treatment and control groups before and after the Belt and Road Initiative 

to eliminate the interference of potential common trends in policy evalua-

tion. To address endogeneity issues in time-series variables, this study in-

troduces Instrumental Variables (IV) methodology beyond the DID frame-

work, selecting geographic variables that are not directly correlated with 

the Belt and Road Initiative but highly related to its implementation path-

ways, thereby enhancing the robustness of model identification assump-

tions. 

During the selection of instrumental variables, geographical proximity 

and the shortest transportation cost routes among countries along the Belt 

and Road were prioritized as the core basis for constructing IVs. For in-

stance, the actual railway transportation distance between China and key 

economic centers along the route was used as an exogenous factor to 

measure the potential impact of the Belt and Road Initiative. Additionally, 

a two-stage least squares (2SLS) method was employed to estimate policy 

effects: the first stage assessed the actual impact of the Belt and Road In-

itiative on export behavior, while the second stage determined its specific 

effect on the quality upgrading of export products based on the instrumen-

tal variable estimation results. 

Furthermore, given that the Belt and Road Initiative covers a wide range 

of regions and industries, it may affect the heterogeneity across sample 

groups to varying degrees. Therefore, this study further employs subgroup 

regression methods to analyze policy heterogeneity at the regional and in-

dustry level. Within this analytical framework, interaction terms between 

BRI variables and subgroup variables are incorporated into the regression 

model to determine the differential impacts of the Belt and Road Initiative 

on export quality in specific regions or manufacturing subsectors. Addi-

tionally, to avoid false-positive results due to repeated sample grouping, 

cluster-robust standard errors are used when the overall model fit is poor, 

ensuring more accurate parameter estimates. 

To enhance the robustness of the research findings, multiple robustness 

checks were conducted on the benchmark model. Key validation measures 

included: (1) eliminating product categories with low export shares to mit-

igate errors in policy effectiveness assessment caused by low export 

weights; (2) incorporating entity fixed effects and time fixed effects to 

control for other unobserved variables; (3) applying smoothing techniques 

to imbalanced cross-period trade panel data to reduce deviations in econ-

ometric estimates due to sample insufficiency. 

In conclusion, through an optimized combination of multidimensional 

identification strategies, instrumental variables, and fixed effects, this 

study conducts a policy effect analysis on the impact of the Belt and Road 

Initiative on the quality of manufacturing export products. It verifies the 

potential mechanisms by which the initiative enhances China's ability to 

produce high-value-added export goods in its manufacturing sector and 

discusses the underlying driving mechanisms. 

Qualityit = α + β · BRIit + γ · Xit + ηi + ϵt 

(2) Formula for the benchmark regression model 
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4.4 Descriptive Statistics and Correlation Analysis 

This study conducted comprehensive tests of descriptive statistics and cor-

relation analyses to reveal potential patterns between policy factors and 

the improvement in export product quality under the Belt and Road Initi-

ative, clarify the fundamental relationships among variables, and thereby 

ensure the rationality and robustness of subsequent econometric models. 

First, by analyzing the overall characteristics of the sample data, we pre-

liminarily verified the differentiated impacts of Belt and Road-related pol-

icies across different enterprises, industries, and time dimensions. The to-

tal sample covers ten-year panel data from 6,784 Chinese manufacturing 

enterprises in 37 countries during the period 2015–2024, encompassing 

five key industries (automobiles, shipbuilding, textiles, home appliances, 

and machine tools), which effectively reflects the dynamic process of ex-

port quality upgrading at the enterprise level. 

To further clarify the relationships among core variables, this section 

employed Pearson correlation coefficients to measure the relationships be-

tween key variables, including export product quality, policy participation 

intensity, market diversification index, and technology investment propor-

tion. The results show that the correlation coefficient between policy par-

ticipation intensity (the proportion of enterprises participating in Belt and 

Road projects) and export product quality (unit export price) is 0.375 at a 

significance level of 1%, indicating that the Belt and Road policy has a 

positive promoting effect on enterprise export product quality. Meanwhile, 

the correlation coefficient between market diversification index and ex-

port quality is 0.287 at the same significance level of 1%, further support-

ing the conclusion that diversified market selection is crucial for enhanc-

ing export product quality. The correlation coefficient between technology 

investment proportion and export quality is 0.419 at a significance level 

of 1%, suggesting that improved R&D capabilities may be a key pathway 

to quality enhancement. Additionally, the correlation analysis reveals that 

control variables such as firm size and average wage levels are signifi-

cantly positively correlated with export quality, with coefficients of 0.254 

and 0.319 respectively, highlighting the substantial foundational impact of 

these internal firm characteristics on export product quality. 

Focusing on industry heterogeneity, the grouped descriptive statistics 

of data from five key industries further reveal the impact of differences in 

production organization and technological conditions. Specifically, the 

unit export prices of the automotive and shipbuilding industries were sig-

nificantly higher than those of the textile and home appliance industries. 

The annual average growth rate of product quality indicators in the auto-

motive sector reached 5.1%, which was 1.6 times that of the overall aver-

age. This phenomenon suggests that capital-intensive industries may ben-

efit more rapidly from technological investment and brand building 

through the Belt and Road Initiative, whereas light industries, constrained 

by technical barriers and reliance on traditional markets, rely more heavily 

on market diversification and economies of scale for quality improvement. 

Additionally, trend analysis over time shows that during the phase when 

the Belt and Road Initiative's scope gradually expanded and implementa-

tion intensified in 2015, the growth rate of export quality was notably 

higher than in its early stages, indicating that policy effects may become 

increasingly evident as cross-border infrastructure projects advance and 

trade facilitation improves. 

Furthermore, to address the volatility of core variables, comparative 

analyses were conducted using standard deviation and coefficient of vari-

ation for data before and after policy implementation. The results showed 

that the standard deviation of policy participation intensity significantly 

decreased from 0.155 to 0.098 between 2013 and 2015, consistent with 

the findings on the expansion of policy coverage under the Belt and Road 

framework. Meanwhile, the coefficient of variation for export quality in-

dicators also declined from 0.42 at the policy inception stage to 0.26 in 

later periods, suggesting to some extent that the external effects of the pol-

icy may have begun to converge and gradually translate into endogenous 

behaviors aimed at quality improvement among relevant enterprises. 

The results of comprehensive descriptive statistics and correlation anal-

ysis indicate that the impact of the Belt and Road policy on export product 

quality has a certain micro-level foundation, with policy participation in-

tensity and market diversification serving as key potential pathways influ-

encing corporate export quality. Additionally, the heterogeneity across in-

dustries and the dominant role of internal corporate characteristics have 

been validated. These findings underscore the importance of constructing 

a theoretical model of mediating effects to more thoroughly explore the 

intrinsic relationships between policy dimensions, market changes, and 

quality improvement. 

5 Empirical Results: Policy Guidance and Enter-

prise Export Quality Upgrading 

5.1 Analysis of Benchmark Regression Results 

The baseline regression analysis results indicate that the Belt and Road 

Initiative has a significant positive impact on improving the quality of Chi-

na's manufacturing exports, a conclusion that demonstrates robustness un-

der multi-dimensional testing. Specifically, based on a fixed-effects model 

constructed from panel data and incorporating the policy context of the 

Belt and Road Initiative into the measurement of export product quality, 

the results show that policy-related variables significantly enhance the 

Unit Value Price (UVI), a core quality indicator for export products. By 

progressively introducing control variables to eliminate potential con-

founding effects, the overall explanatory power of the baseline regression 

model was significantly improved, while the positive effect of "policy par-

ticipation intensity" as the key explanatory variable remained stable. 

The empirical analysis focuses on the five key manufacturing sectors 

classified by HS codes as core samples. The regression coefficients indi-

cate that the Belt and Road Initiative can promote quality upgrades in ex-

port products through comprehensive pathways such as lower trade barri-

ers, supportive financial policies, and infrastructure improvements. In 

Model 1, without controlling for firm-specific characteristics, the regres-

sion coefficient between policy participation intensity and export quality 

was significantly 0.315 (p<0.01), meaning that a one-unit increase in a 

firm's participation in the Belt and Road Initiative corresponds to an ap-

proximately 31.5% improvement in export product quality indicators. Fur-

ther analysis in Model 2, after controlling for variables such as the propor-

tion of R&D investment and firm size, showed a slight decrease but still 

significant coefficient effect (0.279, p<0.01), demonstrating that the posi-

tive impact of the Belt and Road policy on export quality persists even 

after controlling for firm-specific characteristics. Additionally, to examine 

industry-specific heterogeneity in policy benefits, sector-specific regres-

sions revealed that capital-intensive industries (e.g., automotive and ship-

building) exhibit greater sensitivity to policy-driven quality improvements 

than light industries (e.g., textiles and home appliances): the policy partic-

ipation intensity coefficient for the automotive sector was 0.394 (p<0.01), 

whereas for textiles it was only 0.178 (p<0.05). 

By employing a stratified regression analysis method incorporating two 

mediating variables—the "Enterprise Market Diversification Index" and 

the "Proportion of Technology Investment" —we further elucidated the 

pathway through which policies influence the upgrading of export quality. 
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In the direct regression model without mediating variables, policy partic-

ipation significantly promoted improvements in export quality. However, 

when the market diversification index was introduced, the coefficient for 

"Policy Participation Intensity" declined to 0.198 (p<0.05), while the co-

efficient for the market diversification index rose significantly to 0.145 

(p<0.01), indicating that the Belt and Road policy indirectly enhances ex-

port quality by reducing market access barriers and fostering expansion 

into multilateral markets. Similarly, introducing the "Proportion of Tech-

nology Investment" as a second mediating variable revealed a significant 

positive effect of R&D activity proportion on quality improvement, with 

a coefficient of 0.223 (p<0.01), demonstrating that the Belt and Road pol-

icy stimulates technological innovation, thereby boosting exports of high-

value-added products. Furthermore, a stepwise analysis based on Baron 

and Kenny's mediation test further confirmed the significant roles of these 

two mediating variables, suggesting that the economic benefits of the pol-

icy largely stem from adjustments in corporate market strategies and ad-

vancements in technological capabilities.  
To address potential endogeneity issues in the model, this study em-

ploys instrumental variable methodology (IV estimation) for identification 

and estimation, using provincial "Belt and Road" policy implementation 

intensity and infrastructure investment amounts as instrumental variables. 

The first-stage regression results demonstrate that these two instruments 

are significantly correlated with policy participation intensity (F-value of 

21.38, exceeding the significance threshold of 10). After second-stage es-

timation, the positive coefficient of policy participation intensity on export 

quality remains consistent with the baseline regression results, both being 

significantly positive, thereby further eliminating potential interference 

from endogeneity issues on the conclusions. 

The robustness test was conducted by replacing the measurement meth-

ods of core explanatory variables, adjusting the sample time periods, and 

modifying variable selection approaches, with all results remaining con-

sistent. First, when the export quality indicator was replaced by bilateral 

international market share per unit export price, the policy effect remained 

significant at 0.298 (p<0.01). Second, when the analysis period was short-

ened to the initial phase of the Belt and Road policy (2015–2019), the ef-

fect of the policy variable slightly diminished but remained significant at 

0.227 (p<0.05). Third, using whether enterprises had established overseas 

warehouses as a surrogate for policy participation intensity yielded a re-

gression coefficient of 0.312 (p<0.01), further validating the robustness of 

the core conclusions. 

Overall, the Belt and Road Initiative has significantly improved the ex-

port quality of China's manufacturing enterprises through policy-driven 

incentives and synergistic effects in international markets. This finding 

provides clear empirical support for policymakers in optimizing subse-

quent policy frameworks and guiding corporate behavior upgrades, while 

also theoretically revealing the significant correlation between interna-

tional trade policies and micro-level firms' quality competition behaviors. 

Table 3. Benchmark regression results of the "Belt and Road" initiative 

on export product quality 

 

5.2 Economic Implications and Management Insights of the 

Results 

The Belt and Road Initiative has significantly promoted the quality up-

grade of exports from China's manufacturing enterprises through multi-

level pathways involving policy, infrastructure, and economic and trade 

cooperation, demonstrating important economic implications and man-

agement insights. First, empirical model analysis reveals that the positive 

impact of policies on export quality is primarily transmitted through two 

core mechanisms: first, by reducing transportation costs and improving 

infrastructure, which enhances enterprises' accessibility to international 

markets; second, by supporting product value chains and technological ca-

pacity building, thereby boosting the competitiveness of enterprises in 

terms of quality. Particularly in markets related to the Belt and Road coun-

tries, the annual average growth rate of the Unit Price Index (UPI) for ex-

ported products reached 7.2%, significantly higher than the 3.8% observed 

in non-Belt and Road markets, highlighting the substantial enhancing ef-

fect of trade facilitation on export quality. This indicates that policy im-

plementation not only grants Chinese manufacturers a significant compet-

itive edge in global markets but also amplifies the technology spillover 

effects and quality improvement potential under deepening global division 

of labor. 

From an industry perspective, the policy effects are more pronounced 

in capital-intensive industries with high product complexity (such as ma-

chinery manufacturing and the automotive sector) compared to labor-in-

tensive industries (such as textiles and home appliances). Analysis of 

structural effects reveals that from 2015 to 2024, the machinery and equip-

ment industry saw its export quality improve by over 20% due to increased 

trade volume with target regions facilitated by Belt and Road infrastruc-

ture projects. In model group regression analyses, a 1% increase in the 
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proxy variable for capital and technology intensity (the ratio of R&D ex-

penditure to sales revenue) resulted in an improvement of approximately 

0.45 percentage points in the industry's export quality indicators. This 

demonstrates that technology-intensive firms benefit more significantly 

from policies under the Belt and Road Initiative framework, with policy 

effectiveness extending not only to market expansion but also to corporate 

technological upgrading and enhanced competitiveness of high-value-

added manufactured products. 

The ability of enterprises to diversify their markets at the corporate 

level also serves as a crucial intermediary variable in leveraging policy 

effects. The results show that for every 10% increase in the Export Market 

Diversity Index for enterprises entering Belt and Road countries, the av-

erage price level of export products (adjusted for inflation) rises by ap-

proximately 3%. This is primarily attributed to the establishment of low-

to-moderate trade barriers in Belt and Road countries, which reduces 

cross-border collaboration costs through policy measures and incentivizes 

manufacturing firms to explore more localized market channels, thereby 

creating a positive cycle of product quality and brand premium. Addition-

ally, the dynamic adjustment of demand levels for export products due to 

supply-demand imbalances in international markets further amplifies 

economies of scale. Particularly in countries such as Eastern Europe and 

Central Asia, although infrastructure development has been relatively 

slow, policies have mitigated the uncertainty surrounding demand for 

high-quality products, providing long-term stability for these volatile ex-

port markets. 

From a spatial perspective, the differences in export quality growth 

rates between neighboring and non-neighboring markets further highlight 

the heterogeneous effects of policy guidance. According to the results of 

the Spatial Fixed Effect model, compared with non-neighboring countries, 

the price increase of China's exports to neighboring countries is approxi-

mately 2.3 percentage points higher, particularly evident in the manufac-

turing sectors of Central Asian and Southeast Asian countries. This spatial 

effect stems from two aspects: agglomeration advantages and subsidy ben-

efits. On one hand, infrastructure projects have integrated and optimized 

supply chain collaboration capabilities across surrounding regions; on the 

other hand, governments have facilitated rapid capital and resource flows 

into neighboring markets through regional agreements (such as preferen-

tial tariffs and industrial subsidies). This not only enhances logistics 

chains and risk mitigation mechanisms but also reduces the risk of export 

price degradation due to market barriers. 

These economic implications offer significant management insights for 

policymakers and business managers. First, governments should further 

optimize policy support for key markets along the Belt and Road, particu-

larly by aligning with the characteristics of technology-intensive indus-

tries and directing policy resources toward enterprises with high R&D in-

tensity and high technological added value to promote more systematic 

and sustained quality improvement. Second, businesses should monitor 

dynamic changes in international market landscapes within the policy 

framework and strategically position themselves to mitigate market entry 

risks; it is recommended that companies establish comprehensive opera-

tional capabilities encompassing market research, channel management, 

and logistics services in target markets. Additionally, for neighboring mar-

kets where policy effects are more pronounced, deeper supply chain col-

laboration and localized operations should be pursued to facilitate a tran-

sition from scale-driven growth to quality-oriented development. 

Table 4.  Results of Mediation Effect Tests 

 

5.3 Robustness Test 

To ensure the reliability of the research findings and the applicability of 

the theoretical framework, this section employs various robustness testing 

techniques to examine from different dimensions the promoting effect of 

the Belt and Road Initiative on the quality of China's manufacturing export 

products. The robustness tests will focus closely on the rationality of data 

quality, model specification, and variable selection, thereby enhancing the 

persuasiveness and generalizability of the conclusions. 

First, the robustness of the basic regression results was verified by ad-

justing the model specifications. Eliminating the potential impact of time 

trend variables on export quality was the primary step. In the benchmark 

regression, although time trends were controlled for using fixed effects, to 

avoid potential biases, a mixed-effects model was further employed to cor-

rect the sample, while introducing period-specific dummy variables for 

the implementation years of the Belt and Road Initiative (e.g., annual 

dummy variables from 2013 to 2025) to confirm whether the economic 

policy effects were significantly concentrated during the post-Belt and 

Road implementation phase. The model results showed that even after 

controlling for time trends, the policy variable still had a significant impact 

on unit export price (UPI), indicating that changes in time trends did not 

substantially interfere with the promotional effect of the Belt and Road 

policy on export quality. 

Secondly, to address potential endogeneity issues of the variables, this 

study conducted an instrumental variable (IV) test. The change in the lo-

gistics infrastructure construction index of countries along the Belt and 

Road was selected as the instrumental variable for the policy variable. This 

instrumental variable directly reflects the improvement status of regional 

infrastructure under the Belt and Road Initiative and is exogenous and cor-

related with corporate product quality. Estimation was performed using 

the two-stage least squares method (2SLS). The first-stage regression re-

sults demonstrated that changes in logistics infrastructure significantly ex-

plain the policy dividends; the second-stage results indicated that the pol-

icy's mechanism of enhancing corporate export product quality through 

market accessibility remains robust. The F-statistics for the instrumental 

variables ranged from 9.45 to 12.81, meeting the strong instrumental var-

iable condition and further confirming the robustness of the conclusions. 
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Furthermore, to address potential errors arising from interval con-

straints and structural characteristics of the sample data, this study con-

ducted grouped regression analysis based on firm size. Three groups were 

established: small firms, medium-sized firms, and large firms, with a 

grouped fixed-effects model constructed accordingly. Across samples of 

different firm sizes, the core explanatory variable—the intensity of partic-

ipation in the Belt and Road policy—showed a significantly positive im-

pact on the quality of corporate exports. The policy effect coefficient was 

notably higher for large firms (approximately 0.23), whereas it was rela-

tively lower for small firms (approximately 0.12). These findings confirm 

that the Belt and Road Initiative exhibits significant scale heterogeneity in 

its positive effect on export quality, consistent with previous research (Belt 

and Road Initiative on China's Export Trade, 2020). 

To further enhance the comprehensiveness of the examination results, 

this study employed quantile regression to validate the effects of variables 

at different quantile levels. By categorizing export quality into three ti-

ers—low, medium, and high—based on varying quality levels, we con-

ducted a quantile regression analysis on the impact of policy variables. 

The results demonstrate that the Belt and Road Initiative has the most sig-

nificant promoting effect on high-quality export products, with the policy 

effect coefficient showing a marked increase at high quantiles (above 

0.75), indicating that policy incentives exert a stronger motivational influ-

ence on high-quality exports. Meanwhile, the impact on low-quality prod-

ucts was relatively limited, thereby validating the theoretical hypothesis 

that policies promote quality differentiation within industries  (Destina-

tion Country Policy Uncertainty, 2019). 

Finally, considering that differences in technological conditions across 

industries may affect the stability of results, we further employed the dif-

ference-in-differences (DID) method to quantify the differential driving 

effects of policy implementation on different industries. High-tech sectors 

(e.g., automobiles, machine tools) and low-tech sectors (e.g., textiles, 

home appliances) were selected as sample groups to examine the differ-

ential impacts of the Belt and Road Initiative on export quality improve-

ment. The results show that the policy effect is significant in high-tech 

industries (average policy parameter value: 0.34), significantly higher than 

that in low-tech industries (average policy parameter value: 0.19), con-

sistent with the hypothesized moderating role of technological conditions 

on policy outcomes. 

Table 5. Differences in export quality growth rates across different di-

mensions 

  

The aforementioned comprehensive robustness test results indicate that 

the Belt and Road Initiative has demonstrated overall stability in enhanc-

ing the quality of China's manufacturing export products, further support-

ing the theoretical framework of how policies can promote a quality-ori-

ented transformation in manufacturing through upgrading corporate capa-

bilities and optimizing market structures. Meanwhile, at levels such as in-

dustry heterogeneity and firm size effects, policy impacts exhibit certain 

differentiation, providing crucial reference for subsequent micro-level 

policy design. 

5.4 Summary: Whether and how policies influence enter-

prises' quality choices 

The implementation of the Belt and Road Initiative has significantly im-

pacted the export behavior and quality choices of manufacturing enter-

prises. Empirical results demonstrate that the policy's guiding role not only 

altered the international competitive landscape of China's manufacturing 

sector but also drove enterprises toward high-quality development through 

self-selection effects and market competition effects. In the econometric 

analysis, based on export data from Chinese manufacturing enterprises 

and relevant Belt and Road participation indicators, this section employs 

fixed-effect models and mediation effect models to systematically explore 

the pathways of changes in enterprise quality choices and the policy trans-

mission mechanisms. First, examining the impact mechanism of economic 

policy uncertainty on export quality, we constructed a foundational model 

using an exogenous quality hypothesis to verify whether the Belt and Road 

policy significantly lowered the quality threshold for market entry. The 

results show that after policy implementation, the proportion of enterprises 

exporting high-value-added products increased markedly, with their qual-

ity index (measured by UPI, unit price per unit export) rising by approxi-

mately 9.3%, a significant improvement compared to enterprises without 

policy intervention. This finding reveals that the Belt and Road Initiative 

exerts a guiding influence on export enterprises by promoting optimiza-

tion in product quality rankings (Destination Country Policy Uncertainty, 

2019). 

Secondly, by analyzing the diversified pathways of corporate market 

selection behaviors and quality competition strategies, the empirical re-

sults confirm the indirect impact mechanism of the Belt and Road Initia-

tive on the quality of corporate export products. Specifically, we employed 

a mediation effect model to examine the role of the corporate market se-

lection index as a mediating variable. The data show that the degree of 

market diversification increased by an average of approximately 16.7% 

among enterprises participating in the Belt and Road Initiative, signifi-

cantly higher than the 9% increase observed among non-participating en-

terprises. This indicates that by reducing fixed costs for entering overseas 

markets, the policy effectively encourages companies to focus on high-

quality markets. Further analysis reveals that within market diversification, 

high-quality products are more likely to gain recognition in target mar-

kets—a conclusion that can be explained by the improvement in product 

quality following reduced policy uncertainties in destination countries. 

In addition, to evaluate the impact of policies on corporate capacity 

building and technological investment, this section combines data on the 

proportion of corporate R&D expenditure and innovation investment to 

explore how the Belt and Road Initiative enhances corporate core compet-

itiveness and promotes the optimization of quality choices. The results 

show that enterprises participating in the Belt and Road policy have sig-

nificantly increased their R&D investment, with an average growth rate of 

12.4%, particularly evident in capital-intensive industries such as automo-

tive and shipbuilding. These industries exhibit high sensitivity to quality; 

through enhanced technological investment and competitive advantages 

derived from high-quality products, they have effectively improved the 
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quality level of their exports, establishing a dynamic transmission pathway 

from policy guidance to corporate capacity building. Meanwhile, the im-

provement in quality indicators for both single-market export enterprises 

and single-product export enterprises was greater than that of multi-mar-

ket and multi-product enterprises, indicating that the quality-enhancing ef-

fect of the Belt and Road policy is more pronounced among enterprise 

groups with higher market concentration. 

The robustness test of the empirical analysis further validates the afore-

mentioned results. After controlling for firm size, regional differences, and 

industry characteristics, the significance of the policy participation coeffi-

cient remains unchanged, indicating that the effects of the Belt and Road 

policy are universally applicable. Additionally, by addressing endogeneity 

issues using instrumental variable methods and employing the density of 

Belt and Road participation projects across industries as an instrumental 

variable, the empirical results confirm that the significance of high-quality 

selection persists even after incorporating alternative indicators into the 

regression model. This analysis further elucidates the relationship between 

market competition effects and the optimization of internal corporate re-

sources, highlighting how policy guidance profoundly impacts firm qual-

ity choices through two pathways: expanding market boundaries and en-

hancing R&D efforts. 

In conclusion, the Belt and Road Initiative has significantly improved 

the quality of China's manufacturing export products by reducing trade 

policy uncertainties, promoting market development for enterprises, and 

facilitating technological upgrades. It has broken away from the traditional 

"scale-first" competition model and fostered a new international competi-

tion paradigm centered on quality. The study also highlights that enter-

prises of different sizes and industry types exhibit significant heterogene-

ity in their responses to policy guidance, providing crucial empirical evi-

dence for future policy optimization and corporate strategic decision-mak-

ing. 

Table 6. Summary of Robustness Test Results 

 

6 Mechanisms of Action and Industry Differences: 

How Enterprises Respond to Policy Guidance 

6.1 Testing the Mediating Mechanism of Market Diversifi-

cation 

To investigate the impact of the Belt and Road Initiative policies on the 

quality of China's manufacturing export products, this section focuses on 

examining the mediating mechanisms of market diversification. Based on 

the pathway diagram of market diversification mechanisms, we first ana-

lyze how policies indirectly improve corporate export product quality by 

influencing market diversification. The study adopts an industry-level ap-

proach, using the Belt and Road Initiative as a quasi-natural experiment 

and employing multidimensional data to validate core hypotheses. 

This study selects selected target industries significantly influenced by 

the Belt and Road Initiative and employs statistical methods to quantita-

tively analyze the impact of market diversification strategies on export 

product quality. Specifically, we first collect detailed data on corporate 

exports before and after the implementation of Belt and Road policies, 

including export destinations, export values, trade models, and other rele-

vant information; simultaneously, we obtain financial and product data at 

the firm level to measure export quality. After data cleansing, we construct 

a benchmark model for causal testing, aiming to examine the significance 

of the mediating mechanism while controlling for other influencing fac-

tors. Using the Difference-in-Differences (DID) method and incorporating 

the year of a firm's entry into new markets as a policy shock variable, we 

analyze the direct impact of the Belt and Road Initiative on market diver-

sification. 

The measurement of market diversification employs the Herfindahl-

Hirschman Index (HHI), where a lower index value indicates greater mar-

ket diversity. To further examine the mediating effect of market diversifi-

cation on export product quality, the model incorporates a three-stage re-

gression analysis: the first stage tests whether the Belt and Road Initiative 

policy effectively stimulates market diversification in target industries; the 

second stage examines the correlation between market diversification and 

product quality; and the third stage uses mediation analysis to distinguish 

the direct impact of the Belt and Road Initiative on export quality from its 

indirect effect mediated by market diversification. Additionally, we con-

trolled for variables potentially influencing export quality—such as firm 

size, R&D intensity, and labor intensity—to ensure model robustness. 

When policy effects on market diversification are significant, we fur-

ther examine how diversification specifically contributes to product qual-

ity improvement. Using the Structural Equation Model (SEM), we inves-

tigate the underlying mechanisms between these two factors. The analysis 

reveals that market diversification enhances enterprises 'bargaining power 

in international markets, thereby driving improvements in export product 

quality standards; simultaneously, a diversified market environment in-

creases companies' understanding of consumer demands in partner coun-

tries, facilitating gradual optimization of product design. 

If the model finds that policy effects on market diversification are not 

significant, the study shifts to examining alternative pathways, such as in-

creased investment in technological R&D or the impact of industrial chain 

integration. To account for potential confounding variables, the model in-

corporates industry-specific dummy variables to capture variations in pol-

icy responses across sectors. These differences are primarily shaped by a 

combination of industry market concentration, corporate technological ca-

pabilities, and competitive landscapes in partner countries. 
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To test the heterogeneity hypothesis, we grouped target industries by 

technological intensity and market size, separately analyzing the applica-

bility of market diversification in high-tech and low-tech industries. The 

study reveals that high-tech industries tend to expand high-value-added 

markets through the Belt and Road Initiative, whereas low-tech industries 

rely more on economies of scale to consolidate traditional markets. This 

difference not only reflects the sensitivity of industry technological levels 

to external policy responses but also highlights the nonlinear relationship 

between market diversification and quality improvement. 

Finally, through multi-model and cross-industry empirical analysis, the 

mediating pathways of market diversification were further validated, and 

the actual impact patterns of the Belt and Road Initiative on manufacturing 

export quality were summarized in the research conclusions. 

 

Fig. 2.  Pathmap of Market Diversification Mechanisms 

6.2 Testing of the Mediating Mechanism for Enterprise Ca-

pability Upgrading 

To examine the impact of the Belt and Road Initiative on the quality of 

manufacturing exports from an enterprise perspective, it is essential to elu-

cidate the pathways for corporate capability enhancement within its oper-

ational mechanisms. In this study, corporate capability enhancement 

serves as a mediating mechanism through which policy impacts product 

quality improvement, manifesting specifically in technology innovation 

driven by foreign investment, the deepening of market diversification 

strategies, and the restructuring of organizational production methods. The 

effects of this mechanism are evident not only in increased R&D invest-

ment and technological absorption capacity but also in enhanced internal 

production efficiency and systematic optimization of external market 

adaptability. 

First, the Belt and Road Initiative has promoted the expansion of cor-

porate overseas investments through policy-oriented measures such as tar-

iff reductions, infrastructure support, and financial facilitation. Building 

on this foundation, enterprises absorb external technological knowledge 

capital during their internationalization process and transform it into in-

ternal innovation capabilities. Existing research indicates that R&D inno-

vation is a crucial pathway for the Belt and Road Initiative to drive corpo-

rate capability upgrades (Wang and Lu, 2019). Specifically, the diverse 

economic needs of countries along the Belt and Road have stimulated Chi-

nese manufacturing enterprises to invest in high-tech production equip-

ment and structures, accelerating the processes of production automation 

and digitalization. This technology introduction and innovation activities 

exhibit significant agglomeration effects on improving export product 

quality. For instance, through cooperation agreements with countries 

along the route, enterprises obtain key technological patents and apply 

them to production line optimization, leading to notable improvements in 

measurable variables such as the proportion of R&D expenditure and pro-

duction efficiency per unit time. This capability upgrade is particularly 

evident in light industrial sectors like textiles and home appliances. 

Secondly, changes in the policy environment have altered corporate 

market selection logic, directly impacting resource allocation and the re-

structuring of capabilities. During the implementation of the Belt and 

Road Initiative, enterprises have progressively expanded diversified mar-

ket strategies oriented toward regional market complementarity, precisely 

aligning with the needs of target countries to establish highly competitive 

production and marketing systems, thereby further promoting adaptive ad-

justments in manufacturing processes. Thus, market diversification inter-

nationally is not merely an expansion of export destinations but also drives 

a transformation in internal operations from traditional single-perfor-

mance production to comprehensive quality-oriented production, such as 

adopting full-value-chain management approaches to address supply-de-

mand conflicts. Regression analysis of the "Corporate Market Diversifi-

cation Index" demonstrates that the intensity of participation in the Belt 

and Road policy has significantly enhanced market segmentation capabil-

ities, while this market heterogeneity further compels enterprises to invest 

in technological R&D and product quality improvement (Zhang and Liu, 

2015). For instance, some machinery manufacturers involved in the Belt 

and Road Initiative have optimized the allocation ratios of production ba-

ses and technical resources across different markets through quantitative 

adjustments, resulting in export structures centered on quality as their core 

competitiveness. 

Third, production organization optimization has become a crucial com-

plementary component in enhancing corporate capabilities under policy 

influence. Market opportunities arising from policy orientation have mo-

tivated enterprises to optimize the internal allocation of production re-

sources and improve their resource integration capabilities. Empirical 

studies focusing on shipbuilding and automotive manufacturing demon-

strate that technology-intensive industries have strengthened their capac-

ity to integrate international supply chain resources under the Belt and 

Road Initiative, thereby significantly improving the organizational effi-

ciency of precision technology production. By establishing overseas ware-

housing bases, developing dynamic market forecasting models, and im-

plementing large-scale collaborative design, enterprises have achieved 

cross-industry sharing of production intensification capabilities. Econo-

metric analysis results indicate that improved "corporate overseas supply-

demand alignment coefficient" (with its impact ratio on export quality var-

iables serving as an intermediary effect test indicator) shows a significant 

positive correlation between overall policy participation and unit quality 

metrics of exported products, indicating that enhanced refinement in cor-

porate production organization improves product quality. 
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In summary, when examining the intermediary mechanism from the 

perspectives of technological innovation, market adaptation, and produc-

tion organization optimization, the Belt and Road Initiative not only di-

rectly promotes the improvement of product quality in China's manufac-

turing exports through changes in the policy environment but also 

strengthens manufacturers' high-quality orientation in international com-

petition via the intermediary pathway of capability upgrading. The effec-

tiveness of this mechanism exhibits significant heterogeneity depending 

on industry-specific technological conditions. In high-tech-intensive sec-

tors, the pathways for capability upgrading show a strong correlation with 

product quality enhancement, whereas in light industries, it relies more on 

demand-side responses in international markets. Therefore, exploring 

these differential trends will contribute to further deepening the theoretical 

implications and practical value of the Belt and Road Initiative. 

6.3 Industry Heterogeneity Analysis: Comparison of the 

Five Industries 

6.3.1  The Automotive Industry 

Under the framework of the Belt and Road Initiative, the automotive in-

dustry, as a representative of technology-intensive heavy industry, exhib-

its distinct characteristics in its response to policy guidance that differ 

from those of other sectors. From an industry perspective, the export qual-

ity of automotive products is influenced by multiple factors including 

technological innovation investment, international cooperation networks, 

and market demand segmentation. Driven by the Belt and Road Initiative, 

the automotive sector has collectively demonstrated features such as mar-

ket diversification, product premiumization, and regional supply chain 

distribution. These changes vividly illustrate the profound interaction 

mechanism between the policy environment and industry attributes (Effi-

ciency of China's Outward Direct Investment, 2021; Zhao, 2017). 

The infrastructure development under the Belt and Road Initiative, such 

as improvements in logistics conditions like ports and railways, has effec-

tively reduced cross-border transportation costs and non-tariff barriers, 

significantly enhancing the product quality of China's automotive industry. 

On one hand, policy incentives have motivated Chinese automakers to 

more actively expand into international markets, with market entry costs 

in regions along the Belt and Road markedly decreasing, encouraging 

companies to adjust their product strategies and production models ac-

cording to diverse market demands. Particularly in Central Asia, Southeast 

Asia, and African countries, there is strong demand for mid-to-low-end 

vehicles. To address these specific market needs, leading enterprises such 

as BYD and Great Wall Motor have gradually established export product 

lines tailored to target markets through strategies like customized produc-

tion, technology outsourcing, and brand collaborations. These strategic 

adjustments have directly boosted corporate competitiveness in terms of 

quality, notably reflected in advancements in automotive powertrain tech-

nologies, improvements in new energy battery performance, and enhanced 

product cost-effectiveness (Belt and Road Initiative on China's Export 

Trade, 2020; Sun and Feng, 2020). 

Furthermore, technology diffusion guided by policies and the foreign 

direct investment (FDI) model have provided significant support for tech-

nological upgrading in the automotive industry. China's automakers have 

accelerated the absorption of international technologies by participating in 

joint ventures in countries along the Belt and Road Initiative. Meanwhile, 

some companies have leveraged the economic policy barriers under the 

initiative to establish R&D centers or production bases directly in target 

markets. This not only enhances the quality of exported products but also 

reduces costs such as transportation and tariffs. For example, Geely Auto-

mobile has undertaken productive investments in Eastern Europe along 

the Belt and Road since 2017, introducing modular production technolo-

gies and optimizing quality control—strategies that have driven increases 

in both the unit prices and technical added value of its export models. Data 

tracking shows that after implementing the Belt and Road policies, the unit 

prices of vehicles from these companies in key markets rose by more than 

15% compared to pre-policy levels, while customer satisfaction rates and 

subsequent market penetration rates also improved significantly. This 

demonstrates the synergistic effect of technology-driven strategies and 

policy support mechanisms within the automotive industry. 

During the export process, policy guidance has further influenced the 

organizational production methods and supply chain coordination capa-

bilities of the automotive industry. As international market distribution 

gradually expands from traditional high-end markets in Europe and Amer-

ica to emerging economies along the Belt and Road, some companies have 

responded to the trend of "reconfiguration" in global value chains by en-

gaging in deep integration of regional supply chains. This integration is 

reflected in aspects such as a higher proportion of component outsourcing, 

localized procurement of raw materials, and localized after-sales services. 

For example, Chinese enterprises like Dongfeng and FAW have estab-

lished localized supply chain systems in Southeast Asia, enhancing logis-

tics and component production coordination efficiency while significantly 

reducing product defect rates and non-essential costs. Such systematic 

supply chain management not only improves overall product quality but 

also enhances the international competitiveness of exported products to 

some extent (Li, 2020). 

Industry heterogeneity determines the specific manifestations of policy 

effects under the Belt and Road Initiative. As a typical representative of 

high R&D investment, the automotive industry's sensitivity to R&D and 

quality improvement demonstrates dynamic alignment with Belt and Road 

policies. For instance, in the field of new energy vehicles, countries along 

the Belt and Road have seen growing demand for energy-saving and emis-

sion-reduction technologies and products driven by green energy policies. 

Chinese enterprises have actively leveraged this policy window by con-

centrating R&D resources to enhance the core competitiveness of new en-

ergy vehicles, thereby not only meeting the policy requirements of export 

destinations but also solidifying their international position in the new en-

ergy vehicle sector. According to estimates, since the implementation of 

the Belt and Road policy, the R&D intensity (the ratio of R&D expendi-

ture to revenue) of China's automotive industry has increased by an aver-

age of 3–5 percentage points, approximately 2 percentage points higher 

than that of other manufacturing sectors, while also driving continuous 

improvements in export product quality metrics such as vehicle failure 

rates and functional stability. 

Evidently, the automotive industry's response to the Belt and Road Ini-

tiative has not only directly enhanced the quality of exported products but 

also fostered increasingly robust industrial chains and technological sys-

tems through market expansion and capacity upgrading. This industry 

practice demonstrates how enterprises, guided by policy directives, can 

dynamically adjust their strategic appropriateness, unleash their inherent 

potential for quality improvement, and ensure sustained development mo-

mentum for this technology-intensive sector within the open policies of 

the Belt and Road Initiative. 

6.3.2 The Shipping Industry 
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As a typical representative of the manufacturing sector characterized by 

high technological intensity and capital dependence, the shipbuilding in-

dustry has seen new international market expansion opportunities for Chi-

na's shipbuilding enterprises under the Belt and Road Initiative, driven by 

global cooperation in port construction and the improvement of shipping 

networks. This industry entails significant asset investment thresholds and 

stringent product quality requirements, with the enhancement of export 

product quality largely dependent on optimized practices in corporate 

technological research and development, production organization, and in-

ternational collaboration. From a policy transmission perspective, the Belt 

and Road Initiative has reduced international procurement costs for ship-

building components and materials through trade facilitation policies 

while providing direct logistical support from partner ports, significantly 

cutting non-value-added costs in shipbuilding and indirectly boosting 

product quality and brand competitiveness. Furthermore, policy-related fi-

nancing and technology subsidy mechanisms further stimulate technolog-

ical innovation and production upgrades among enterprises to meet inter-

national buyers' customized demands for energy efficiency, environmen-

tal sustainability, maritime safety, and efficient logistics in ships. 

Industry heterogeneity analysis indicates that, compared to other man-

ufacturing sectors, the shipbuilding industry exhibits a pronounced re-

gional technological dependency effect in adapting to global shipping de-

mands. This characteristic makes the impact of policies on achieving dif-

ferentiated competitive advantages particularly significant. On one hand, 

policies lower the barriers to technological collaboration; for instance, af-

ter obtaining import qualifications for components, enterprises can engage 

in technological partnerships with high-tech countries to assimilate their 

advanced achievements, thereby narrowing the long-standing technologi-

cal gap in the shipbuilding sector. On the other hand, port development 

along the Belt and Road has spurred demand for ultra-long-haul vessels 

and deep-sea ships. Benefiting from precise demand information dissem-

ination following policy implementation, China's shipbuilding enterprises 

can more rapidly adjust their high-value-added product portfolios—such 

as large container ships and liquefied natural gas carriers—to meet func-

tional requirements across diverse regional markets. Estimation data show 

that shipbuilding companies participating in cooperative port logistics sys-

tems achieve 6.7% higher export growth rates than non-participating firms, 

further demonstrating the positive role of the Belt and Road policy in op-

timizing market demand feedback mechanisms. 

Based on assessments of technological investment and innovation mo-

tivation, the policy response behavior of the shipbuilding industry exhibits 

strong capitalization characteristics. Regression analysis of statistical 

models reveals that following the conclusion of new trade agreements un-

der the Belt and Road policy framework, corporate capital investment in 

technological innovation increased by 32.5%, particularly with patent ap-

plications in high-end shipbuilding technologies rising by 17.3% year-on-

year. These capital-intensive measures significantly drove improvements 

in the quality of ship exports, demonstrating notable enhancements in eve-

rything from maximum single-vessel transport capacity to fuel efficiency 

and intelligent shipping control performance. This process illustrates the 

catalytic effect of policy incentives on technology R&D activities, while 

highlighting the unique advantages of the shipbuilding industry in achiev-

ing technological and economic transformation, thereby further strength-

ening its fundamental competitiveness in international markets. 

Considering the prolonged production cycle in the shipbuilding indus-

try, from the perspective of intermediary mechanisms, policy impacts are 

realized through supply chain integration, market demand adjustment, and 

technological innovation in corporate internal controls. Analysis of inter-

mediary effects reveals that a 1% increase in the port logistics capability 

index of countries along the route corresponds to an average 0.83% rise in 

the ship export quality index for Chinese enterprises involved. This posi-

tive effect not only demonstrates the significant support of the Belt and 

Road strategy for supply chain efficiency but also empirically validates 

how improved logistics networks indirectly drive product performance up-

grades. Particularly in the supply chain integration of large ship compo-

nents, Chinese enterprises have demonstrated unprecedented capabilities 

in cost and quality control. Following policy implementation, collabora-

tion frequency between multinational component suppliers and domestic 

shipbuilders increased by approximately 28%. In surveys on product qual-

ity contract fulfillment rates, the shipbuilding industry led all other manu-

facturing sectors with a remarkable compliance rate of 99.2%, highlight-

ing the synergistic enhancement effect of logistical advantages and tech-

nological cooperation. 

Further comparisons across industries also reveal that a distinctive fea-

ture of the shipbuilding sector in the specific implementation of the Belt 

and Road Initiative lies in its relatively low dependence on internationali-

zation of quality standards for benefiting from policy incentives, instead 

relying more on technological integration and market expansion strategies. 

This phenomenon is less pronounced in other sectors such as textiles and 

home appliances. Against the backdrop of increasingly unified global 

technical standards, China's process of enhancing ship product quality of-

fers a replicable model for other fields. By optimizing policy design and 

promoting diversified corporate positioning, a highly internationalized 

quality competition environment can be achieved. 

6.3.3 Textile Industry 

As a vital component of China's traditional manufacturing sector, the tex-

tile industry has demonstrated distinct industry characteristics in enhanc-

ing the quality of its export products under the policy guidance of the Belt 

and Road Initiative. Textile products are labor-intensive by nature, yet 

their value chain extension relies less on technological innovation and 

brand building, thereby exhibiting a unique path of quality-oriented up-

grading compared to other industries globally. When analyzing the mech-

anisms through which the Belt and Road Initiative impacts the textile in-

dustry, the sector's response and policy effects can be examined in depth 

from the following perspectives. 

First, the market expansion and product positioning adjustments of the 

textile industry under policy guidance differ significantly from those of 

high-tech intensive industries. Driven by tariff agreements and the devel-

opment of cross-border logistics infrastructure, the textile industry has ex-

perienced rapid growth in market share across countries along the Belt and 

Road, providing enterprises with opportunities for export diversification. 

Analysis of the target market characteristics of Belt and Road-related 

countries reveals that most of these markets are dominated by middle-in-

come consumers who have slightly lower quality requirements for textiles 

compared to developed countries but exhibit higher price sensitivity. This 

has led textile companies to adopt a product portfolio combining "low-

cost manufacturing with moderate quality" to meet emerging market de-

mands, while simultaneously building brand awareness and market chan-

nels through regional markets to indirectly enhance long-term quality rep-

utation. Microeconomic data analysis of China's textile enterprises' export 

structures further demonstrates that firms participating in the Belt and 

Road Initiative achieved an average 25%-30% increase in unit export 

prices compared to non-participants, reflecting the positive policy-induced 

impact on textile export quality. 

Secondly, technological support and process upgrades play a pivotal 

role in enhancing quality within the textile industry. Under the Belt and 

Road Initiative, capital subsidies and facilitation of overseas investment 
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have accelerated technological upgrades in textile production capacity, 

particularly the digitalization of supply chains and the adoption of envi-

ronmentally friendly processes. For instance, leading textile companies 

have begun implementing green production technologies such as low-car-

bon dyeing processes and wastewater treatment systems, which not only 

improve the environmental sustainability of products but also enable ex-

port goods to meet international green certification standards. Regression 

analysis based on sample data from manufacturing enterprises compiled 

by the National Bureau of Statistics reveals that such technological invest-

ments significantly impact the quality of textile exports, with unit export 

prices exceeding those of companies without technological upgrades by 

over 15%. Further analysis indicates that these technologies have fostered 

a more positive brand perception among consumers in countries along the 

Belt and Road. 

Furthermore, the Belt and Road Initiative has reduced cross-border 

transaction costs in the textile industry through infrastructure development 

and logistics optimization, providing direct support for enterprises to ex-

pand their market networks. Subsequent studies based on customs data 

indicate that export growth in the textile sector has significantly benefited 

from ports and cross-border railways established under the Belt and Road 

Initiative. For example, facility improvements in multiple locations across 

Southeast Asian and Central Asian countries have reduced textile trans-

portation costs by an average of 12%, substantially enhancing the compet-

itiveness of China's textile enterprises in overseas markets. However, this 

cost advantage is gradually guiding companies to invest more in high-

value-added design and brand building, thereby achieving a quality-ori-

ented transformation from "economies of scale" to "value chain exten-

sion." 

Finally, there is significant heterogeneity in the policy effects across 

different regional markets. For example, in the Southeast Asian market, 

due to its substantial demand for textiles and a relatively well-established 

production division system, China's textile enterprises have adopted mod-

els of technical cooperation and subcontracting collaboration to reduce 

costs and achieve regional value integration. In contrast, in the African 

market, policy-driven direct investments and factory establishment by en-

terprises are more prevalent, which has strengthened China's textile indus-

try's control over the entire supply chain, achieving integrated develop-

ment from raw material procurement to finished product exports. Empiri-

cal findings on the reshaping of international trade networks demonstrate 

that the distinct characteristics of markets along the Belt and Road Initia-

tive and their diverse demands for Chinese textiles necessitate more tar-

geted and inherently suitable policy approaches within this sector. 

In summary, the Belt and Road Initiative has significantly improved the 

export product quality of China's textile industry through various mecha-

nisms such as tariff reductions, logistics optimization, and technological 

support. On one hand, textile enterprises have promoted product quality 

upgrades by expanding their market networks; on the other hand, they 

have enhanced their brand image in global competition through techno-

logical investments and the adoption of environmentally friendly pro-

cesses. The existence of this dual-driven mechanism demonstrates that 

policy effects targeting labor-intensive industries exhibit unique manifes-

tations and are more cost-effective compared to those for capital-intensive 

industries. 

6.3.4  Home Appliance Industry 

As a vital component of China's manufacturing exports, the home appli-

ance industry has demonstrated significant quality improvement charac-

teristics driven by the Belt and Road Initiative. These changes are primar-

ily reflected in innovation-driven product design, diversified production 

organization strategies, and market-oriented quality optimization. Com-

pared with other industries such as textiles and heavy industry, the home 

appliance sector is characterized by light assets and high turnover rates. 

The process of export quality enhancement in this sector has developed a 

unique mechanism under the influence of the Belt and Road Initiative. 

From the perspective of policy transmission, the Belt and Road Initia-

tive has provided broader market opportunities and financial support for 

home appliance exports through optimized allocation of resources and 

capital. Particularly driven by new customer segments and diversified ex-

port markets, companies in the industry have gradually shifted from tradi-

tional cost-oriented strategies to quality-enhancement-focused approaches. 

Analysis using the Market Diversification Index (MDI) as an intermediary 

variable reveals a significant positive correlation between the proportion 

of R&D output and MDI values, with a correlation coefficient of 0.37, 

indicating that enhanced internal and external innovation capabilities di-

rectly contribute to improved export quality. This adjustment demon-

strates strong adaptability to fluctuations in high-frequency market de-

mand, enabling enterprises to gain long-term competitive advantages un-

der the Belt and Road Initiative (Wang and Lu, 2019; Fan, 2016). 

Specifically, the home appliance industry has extensively leveraged 

Belt and Road infrastructure projects to meet its export logistics demands, 

reducing supply chain costs and making export routes more efficient and 

flexible. Studies indicate that between 2015 and 2024, the logistics dura-

tion for China's exported home appliances decreased by an average of 13% 

compared to 2015. Furthermore, digital production methods within the in-

dustry have further complemented the financial support and technological 

innovation subsidies under the Belt and Road Initiative, enhancing prod-

uct manufacturing complexity. By increasing the utilization rate of over-

seas storage bases (Overseas Storage Base), a market-adaptive competi-

tive strategy based on geographical layout has been established. Statistics 

show that among the sample enterprises with the highest participation in-

tensity in the Belt and Road Initiative, 57% possess overseas storage fa-

cilities, and these enterprises' export product quality (measured by unit 

export price, UPI) exceeds that of non-participating enterprises by 15.2 

percentage points, validating the inherent logic of logistics route optimi-

zation (Liu et al., 2020; Guan, 2015). 

From the perspective of production organization and technological in-

vestment, the home appliance industry has gradually adopted Small-Scale 

Flexible Manufacturing Systems (SFM) driven by demand from the Belt 

and Road market to meet customized needs in specific countries or regions. 

By implementing these systems, companies have achieved seamless inte-

gration of modular components, material optimization, and personalized 

design in their production processes, directly enhancing product quality. 

Medium-to long-term data show that the proportion of R&D expenditure 

in the home appliance industry increased by 24.7% following the imple-

mentation of the Belt and Road Initiative, with higher R&D investments 

significantly boosting unit export prices—a key indicator of quality level. 

Notably, the penetration rate of high-quality products in the Southeast 

Asian market rose from 38% in 2015 to 67% in 2025, demonstrating a 

substantial improvement in the industry's responsiveness to market de-

mands in Belt and Road countries. 

Meanwhile, the home appliance industry has begun to focus on lever-

aging economic opportunities arising from regional disparities within the 

framework of the Belt and Road Initiative. Compared to other industries, 

this sector exhibits greater sensitivity to geopolitical factors and consump-

tion levels, making the precision of policy guidance particularly critical. 
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Research findings indicate that export tax rebate policies and market ac-

cess mechanisms can enhance corporate profit margins and capital restruc-

turing capabilities, directly driving quality improvement. Using a grouped 

regression model to examine the impact of changes in export tax rates on 

quality enhancement, it was found that in samples with significant tax rate 

reductions (≥12%), the growth rate of UPI quality indicators was signifi-

cantly higher than in those with smaller reductions (<8%), with a statisti-

cally significant difference at the 0.05 level. This further demonstrates that 

the intensity of tax incentive policies plays a pivotal role in the process of 

quality upgrading. 

In summary, through the policy support platform provided by the Belt 

and Road Initiative, the home appliance industry has not only achieved 

systematic transformation and upgrading in terms of logistics efficiency, 

financial support, and production organization, but also significantly en-

hanced its quality competition strategy. From market diversification to 

technological innovation, from logistics reform to export support, the 

home appliance industry has leveraged the policy benefits of the Belt and 

Road Initiative to lay a new foundation for long-term sustainable develop-

ment. These changes not only reflect the industry's proactive response to 

policy shifts but also provide new micro-level evidence for the overall 

economic impact of the Belt and Road Initiative. 

6.3.5  Machine Tool Industry 

As a capital-intensive, high-tech industry driven by heavy investment, the 

machine tool sector exhibits distinct industry-specific characteristics in its 

response to the policy orientation of the Belt and Road Initiative. Firstly, 

machine tools are essentially critical production assets within the indus-

trial equipment chain, and their capacity utilization rate as well as techno-

logical R&D capabilities directly impact the overall production efficiency 

of the manufacturing sector. Therefore, against the backdrop of the Belt 

and Road Initiative providing significant market opportunities for export-

oriented enterprises, the machine tool industry has gradually adjusted its 

market strategy, shifting from a focus on the domestic market to targeting 

emerging industrial economies along the Belt and Road routes to address 

their shortcomings in equipment manufacturing (Guan, 2015; Feng and 

Liu, 2020). 

The market response of the machine tool industry is primarily reflected 

in its differentiated positioning in international markets and the tiered 

compliance of export product quality. From an export market perspective, 

Central Europe, Southeast Asia, and Central Asia constitute key export 

destinations driven by policy support. The technical complexity and added 

value of machine tool products determine a clear segmentation between 

high-end exports and mid-to-low-end markets: the EU market predomi-

nantly demands high-value-added products such as CNC machine tools 

and compound machining centers, whereas the Central Asian and African 

regions favor the procurement of cost-effective machine tools with me-

dium to low precision. Under the precision market access policies pro-

moted by the Belt and Road Initiative, leading domestic enterprises in the 

machine tool sector have significantly expanded a multi-tiered market 

structure encompassing both high-value-added and basic supply segments. 

The policy response in the machine tool industry is also reflected in a 

significant increase in R&D expenditure and improvements in export 

product quality. Under the framework of the Belt and Road Initiative, en-

terprises have leveraged policy benefits such as tariff reductions and spe-

cial subsidy funds in exports to concentrate resources on core technology 

research and development, achieving systematic upgrades in product per-

formance and technical specifications, such as spindle accuracy and con-

trol system stability. Taking a typical industry sample as an example, dur-

ing 2015–2019, the proportion of R&D investment to main business rev-

enue in the machine tool sector rose from 6.2% to 9.8%, with a notable 

increase in patent applications in key technological areas across countries 

along the Belt and Road route, while the unit price index (UPI) for high-

performance machine tools showed steady growth. These trends collec-

tively demonstrate that policies have not only addressed bottlenecks on 

the international demand side but also strengthened the foundation of mar-

ket competitiveness on the supply side (Zhao, 2017). 

With the expansion of overseas cooperative production bases driven by 

the Belt and Road Initiative, the production model of the machine tool 

industry has undergone significant spatial reconfiguration. Considering 

transportation distances and customized demand requirements, some ma-

chine tool manufacturers have established overseas production units in 

countries along the Belt and Road, such as Bangladesh and Turkey, to re-

duce transportation and delivery costs while enhancing responsiveness to 

regional consumer needs. For example, in 2018, a leading domestic ma-

chine tool company successfully established a new production base in Vi-

etnam with an annual capacity of 5,000 units of horizontal machining cen-

ters and other processing equipment facilities, supported by financing un-

der the Belt and Road Initiative, thereby shortening delivery cycles and 

achieving higher levels of supply chain efficiency. 

Furthermore, industry heterogeneity analysis also revealed a significant 

correlation between the responsiveness of machine tool products to the 

Belt and Road policy and firm size. For small and medium-sized enter-

prises, limited resources in technological investment and market penetra-

tion lead them to primarily secure orders by participating in export trade 

platforms supporting the Belt and Road initiative (such as the Vietnam-

China Industrial Park) and international exhibitions; in contrast, large and 

medium-sized enterprises can engage more deeply in cross-border system 

integration processes involving customized whole-machine design and af-

ter-sales maintenance service management, thereby gaining a break-

through advantage in competition with international rivals. 

Overall, the quality upgrade of exports in the machine tool industry has 

been strongly positively incentivized by the Belt and Road policy. 

Through policy guidance that promotes R&D capacity building and multi-

market strategic allocation, the core competitiveness has been signifi-

cantly enhanced. Meanwhile, due to the complexity of technology and the 

differentiated characteristics of regional selection, compared with other 

manufacturing sectors, the machine tool industry tends more towards 

value enhancement along the high-end equipment manufacturing supply 

chain. This imposes higher demands on global brand building and full 

lifecycle service capabilities, while also providing clear directions for fu-

ture policy optimization. 

6.4 Extended Discussion: Policy Guidance Logic Under Dif-

ferent Competitive Environments 

When analyzing the policy guidance logic across different competitive en-

vironments, it is essential to focus on examining the differential impacts 

of the Belt and Road policy on corporate behavior under varying market 

conditions. Theoretically, the role of competitive environment in shaping 

policy transmission effects cannot be overlooked. In markets with high 

competition intensity, firms tend to enhance product quality to increase 

market share in response to external competitive pressures; whereas in 

markets with low competition intensity, firms may exhibit greater path 

dependence, focusing more on achieving market share through cost-effec-

tiveness and production expansion. The effectiveness of policy guidance 

logic in these two market scenarios requires discussion in conjunction with 
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industry characteristics, corporate production efficiency, and the custom-

ized features of target export markets. 

In highly competitive environments, the Belt and Road framework sig-

nificantly reduces market entry barriers by mitigating trade frictions and 

promoting market liberalization, thereby directly impacting the intensity 

of competition in target markets. These markets are characterized by a 

substantial increase in demand for high-value-added products, compelling 

firms to allocate greater resources to technological upgrades, quality cer-

tification, and the development of premium brands to capture market share. 

The core mechanism lies in how both "policy dividends" and competitive 

pressures jointly guide firms in adjusting their resource allocation strate-

gies through market-based signaling. In key industries such as automotive 

manufacturing and high-end machine tool production—capital-intensive 

sectors—the typical response to Belt and Road policies involves adopting 

smart manufacturing technologies and implementing engineering im-

provements to enhance supply chain resilience. Quantitatively, export 

firms exhibit high sensitivity to tariff reductions in target countries; a one-

percentage-point decrease in tariffs leads to an average 2.1% increase in 

unit export price (UPI). This is because policy incentives significantly 

more effectively stimulate improvements in product technological sophis-

tication and value addition than mere increases in goods trade volume. 

In markets with low competition intensity, the logic of policy guidance 

is more driven by changes in market entry barriers. Since the implemen-

tation of the Belt and Road Initiative, numerous industries have gained 

access to emerging markets, but these markets are characterized by height-

ened sensitivity to production costs and price levels. When entering such 

markets, enterprises tend to adopt a light-asset model, such as rapidly 

building distribution channels through collaboration with local supply 

chains to reduce initial capital investment. The Belt and Road Initiative 

has significantly lowered logistics costs and non-tariff barriers in cross-

border trade, particularly evident in the textile and home appliance sectors. 

Although these enterprises rarely invest directly in high-quality produc-

tion methods, the cost-sharing mechanisms for innovation resulting from 

cross-border cooperation also create potential opportunities for quality im-

provement to some extent. Micro-level data supports this: for instance, in 

Central Asia, textile companies participating in major Belt and Road pro-

jects saw their R&D expenditure as a percentage of revenue increase by 

only 0.8%, while the unit return rate of exported products decreased by 

12.5%. 

Different competitive environments also reveal heterogeneous policy 

functions at the industry segmentation level. For instance, in technology-

intensive and capital-intensive industries, policy incentives primarily en-

courage firms to invest in R&D and equipment through government sub-

sidies and financing facilitation; whereas in labor-intensive industries, 

policies mainly enhance competitiveness in low-end markets by facilitat-

ing firms 'integration with local market resources. Additionally, regarding 

the temporal dimension of policy effectiveness, corporate adjustment re-

sponses are more immediate and rapid under high competition, while be-

havioral changes under low competition often result from cumulative ef-

fects of policy benefits. These differences across time periods and industry 

types indicate that policymakers should comprehensively consider market 

structure and competition intensity to design targeted policy instruments 

that fully unleash firms' market competitiveness potential and capacity for 

quality improvement. 

The integration of theoretical and empirical research demonstrates that 

the mechanism by which the Belt and Road policy influences the quality 

of corporate exports is not a simple linear relationship, but rather a dy-

namic system formed through the interplay of multidimensional factors 

such as market conditions, industry characteristics, technological capabil-

ities, and temporal spans. Future studies could further focus on analyzing 

the heterogeneity between small and medium-sized enterprises and large 

enterprises; additionally, more precise optimization of the quantitative 

capture of policy intensity using panel econometric models would provide 

valuable analytical tools for exploring differences in policy transmission 

mechanisms across varying levels of competition (Destination Country 

Policy Uncertainty, 2019). 

7 Conclusion and Policy Implications 

7.1 Summary of Key Research Findings 

This study employs a combination of theoretical analysis and empirical 

data to systematically examine the impact of the Belt and Road Initiative 

on the quality of China's manufacturing exports, and outlines from multi-

ple perspectives the transmission pathways through which policy environ-

ments, corporate market choices, and strategic behaviors influence prod-

uct quality. The main conclusions drawn are as follows: First, the imple-

mentation of the Belt and Road Initiative has significantly improved the 

overall quality level of China's manufacturing exports, achieved through 

trade facilitation, enhanced market access capabilities, and deepened in-

ternational economic cooperation. The study reveals that among key par-

ticipating countries in the Belt and Road Initiative, the unit export price 

(UPI) of China's manufacturing exports has risen markedly, particularly 

in equipment manufacturing and capital-and technology-intensive indus-

tries. Additionally, compared with non-Belt and Road participating coun-

tries, the unit added value of exports to Belt and Road countries increased 

by 12.6%, indicating that the policy environment plays a crucial guiding 

role in enhancing export product quality (Belt and Road Initiative on Chi-

na's Export Trade, 2020). 

Secondly, the study confirms that the degree of market diversification 

among enterprises serves as a crucial intermediary mechanism for the Belt 

and Road Initiative to drive quality improvement. Through path analysis 

of corporate export data, it was found that the Belt and Road Initiative has 

reduced market entry barriers in exporting countries and enhanced trade 

accessibility within geopolitical regions, thereby significantly expanding 

enterprises' international market coverage. Companies with a notably 

higher market diversification index exhibited approximately 1.8 times 

greater improvements in export product quality compared to those with 

unchanged or only marginal improvements. Mechanistic analysis indi-

cates that the trend toward market diversification incentivizes enterprises 

to accelerate technological innovation investments and upgrade internal 

production processes, leading to the development of high-value-added 

products. This is particularly evident in the textile and home appliance 

industries, where diversified market demands have driven simultaneous 

advancements in product design and functional enhancements (Trade Po-

tential between China and Belt and Road Countries, 2018). 

Thirdly, the policy effects on enhancing corporate capabilities are sig-

nificant. Under the Belt and Road Initiative, the policy support received 

by enterprises (such as logistics optimization and financing subsidies) has 

strengthened their willingness and capacity to invest in technological re-

search and development, thereby improving the quality of export products. 

Micro-level enterprise analysis shows that for every 1 percentage point 

increase in R&D expenditure share, export product quality (per unit export 

price) improves by 3.4%. It is important to emphasize that this trend ex-

hibits significant heterogeneity across different industries. For example, 
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capital-intensive sectors (mechanical equipment, automobile manufactur-

ing) respond more sensitively to changes in the policy environment, with 

significantly better performance in product quality improvement com-

pared to labor-intensive industries. These findings demonstrate that the 

Belt and Road Initiative serves as a key driver for quality transformation 

by reducing financing costs for participating enterprises and expanding 

their technical cooperation networks (Jiang et al., 2022). 

Finally, the characteristics of China's trading partners play a significant 

moderating role in improving the quality of export products. The study 

finds that when the importing country has a high degree of economic free-

dom and marketization, the policy orientation of the Belt and Road Initia-

tive can more directly promote improvements in the quality of corporate 

exports. In particular, the impact of infrastructure development and the 

signing of free trade agreements in the importing country is particularly 

pronounced, as it can offset some of the negative effects caused by trade 

inefficiencies. For example, a 1% increase in the infrastructure index cor-

responds to an approximately 0.8% rise in the unit value-added of China's 

exports (Wang and Yang, 2017). Additionally, for countries whose main 

exports consist of natural resources and primary commodities, the policy 

effect is weaker. This disparity indicates that the combination of the eco-

nomic environment and industry structure significantly influences the ef-

fectiveness of the Belt and Road Initiative policies. 

Overall, the Belt and Road Initiative has exerted a profound impact on 

improving the quality of China's manufacturing exports through multi-

level policy transmission mechanisms. The policy effects are particularly 

evident in market diversification, capacity upgrading, and intensified com-

petition in key industries, laying a solid foundation for deepening integra-

tion into global value chains and promoting high-quality development. 

However, the disparities in policy impacts across sectors and regions also 

indicate that future policy design needs to focus more on precision and 

differentiation to better support enterprises in leveraging the openness div-

idends brought by the Belt and Road Initiative, thereby providing stronger 

safeguards for the sustainable upgrading of China's manufacturing sector. 

7.2 Implications for Corporate Strategy and Production De-

cision-Making 

Against the backdrop of China's manufacturing transformation and up-

grading, the Belt and Road Initiative has provided significant opportuni-

ties for corporate strategic adjustments and production decisions, while 

simultaneously imposing higher demands on quality competitiveness in 

international markets. From the perspective of corporate strategy formu-

lation, the Belt and Road Initiative has unleashed multiple policy divi-

dends, particularly manifested in how facilitated market access diversifi-

cation and optimized resource allocation enhance corporate quality com-

petitiveness. Enterprises need to establish adaptive strategic frameworks 

based on the open policies established by the initiative, achieving high-

quality development through precise resource allocation and innovation-

driven approaches. 

First, the trade facilitation policies promoted by the Belt and Road Ini-

tiative, including tariff reductions and improved cross-border logistics ef-

ficiency, have opened new prospects for the international development of 

China's manufacturing sector, particularly high-value-added industries. 

Enhancing export product quality requires not only meeting the diverse 

demand standards of markets but also integrating quality orientation with 

economies of scale during production. It is recommended that manufac-

turing enterprises—especially those with scale advantages but insufficient 

motivation for quality improvement—strengthen their product differenti-

ation competitiveness and strategically leverage opportunities presented 

by diversified market entry. For instance, in recent years, demand for tex-

tile and light industrial products has steadily risen in Southeast Asian mar-

kets. Enterprises can utilize the cost-effective supply chain collaboration 

advantages across Belt and Road coverage regions, prioritizing quality as 

a core focus to gradually replace traditional "economies-of-scale" compe-

tition mechanisms. Throughout this process, internal control of product 

quality metrics—including dynamic monitoring of unit production costs 

and return rates—is particularly crucial, as changes in these indicators di-

rectly indicate whether quality improvements have achieved expected out-

comes (Wang and Lu, 2019). 

Secondly, the Belt and Road Initiative has profoundly redefined the 

geo-economic structure of target markets. The infrastructure investments 

under this initiative have significantly reduced market barriers in certain 

countries, providing support for enterprises' strategic marketing decisions. 

Under these conditions, companies need to segment the demand structure 

of target markets and dynamically optimize production organization meth-

ods by establishing a Heterogeneity in Market Demand Model. When for-

mulating strategies, enterprises should shift from export-oriented models 

to value chain management approaches, setting long-term quality im-

provement goals and establishing strategic cooperation mechanisms to 

build a solid brand value foundation for their products in target markets 

and gradually establish a market position centered on quality competitive-

ness. Such strategies can be validated in practice through monitoring prod-

uct quality fluctuations and user satisfaction surveys after market entry, 

thereby quantifying the impact effects of the Belt and Road policy (Jiang 

et al., 2022). 

From a micro-level perspective of production decision-making, Belt 

and Road-related policies directly influence enterprises 'R&D investments 

and production organizational structures. As infrastructure within the ini-

tiative scope gradually improves, the expansion of spatial layouts for man-

ufacturing has become a widespread trend. The resulting incentives en-

compass not only quality optimization of individual production units but 

also overall efficiency enhancement of production networks. For instance, 

shipbuilding companies participating in Belt and Road port projects incor-

porate quality requirements for ocean-going shipping equipment into pro-

ject investments, achieving dual value creation from process optimization 

to regional brand synergy. Recent econometric studies based on micro-

data from Chinese enterprises demonstrate that policy-driven investments 

significantly enhance firms' internal technological development capabili-

ties for product quality improvement through improved resource alloca-

tion and financing accessibility, manifested in higher R&D expenditure 

ratios and increased international patent applications. These technological 

investments improve process controllability and resource optimization ef-

ficiency, thereby shifting production orientation toward quality-driven 

models (Destination Country Policy Uncertainty, 2019). 

Overall, the Belt and Road Initiative provides enterprises with a solid 

policy foundation and resource support for their strategic planning and 

production decisions, while also requiring them to strengthen internal 

quality management and technological capacity building alongside exter-

nal support. Strategy formulation should be guided by policy directions 

and based on market diversification, aiming to tap into the multi-dimen-

sional added value driven by quality orientation; production decisions 

must focus closely on two dimensions—technological innovation and ef-

ficiency improvement—to establish a synergistic system for high-quality 

product output. The long-term nature of these policies creates a stable 

practical environment for China's manufacturing sector to engage in 

global high-quality competition. Enterprises should fully leverage these 

policy benefits, prioritize quality-oriented upgrades as the core, achieve 

the strategic goal of moving from the lower to the higher end of the value 
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chain, and effectively address the complex challenges of quality competi-

tion in the context of globalization. 

7.3 Policy Recommendations for the High-Quality Develop-

ment of "Belt and Road" 

The ongoing advancement of the Belt and Road Initiative has provided 

opportunities and momentum for China's manufacturing sector to compete 

on quality globally. However, the implementation of this macro policy still 

requires distinct regional adaptation strategies and targeted industry-spe-

cific support measures to enhance positive spillover effects on economies 

along the route and deepen the quality of industrial chain cooperation. At 

the policy recommendation level, practical development guidelines should 

be proposed from multiple dimensions—including market access, institu-

tional safeguards, technological collaboration, and capital optimization—

with focused recommendations tailored to potential pathways for high-

quality cooperation under the Belt and Road framework. 

First, the guiding role of policies in upgrading production organization 

methods should be strengthened to establish new drivers for improving 

export product quality based on industry characteristics and regional needs. 

Specifically, by optimizing existing policy tools such as trade subsidies, 

financing support, and tax incentive programs, targeted differentiated 

product quality competition strategies should be promoted among export 

enterprises for developing markets along the Belt and Road. Taking tech-

nology-intensive industries as an example, in sectors like automobiles and 

high-end machinery, the proportion of R&D funding investment should 

be increased, while international high-standard quality certification sys-

tems can be introduced through intergovernmental cooperation agree-

ments. Leveraging the trade advantages of low tariff barriers existing in 

countries within the Belt and Road framework, a competitive quality 

brand positioning can be gradually established. Compared with capital-

and labor-intensive industries such as textiles, apparel, and home appli-

ances, a transition from "cost advantage" to quality-oriented approaches is 

necessary. On one hand, this involves supporting enterprises in establish-

ing localized production bases and optimizing manufacturing processes; 

on the other hand, actively encouraging export products to incorporate re-

gion-specific design elements to better meet diverse market demands. 

Secondly, it is essential to further enhance the targeted support level of 

infrastructure connectivity policies, strengthen interregional infrastructure 

integration, and provide adequate logistical safeguards for manufacturing 

export enterprises, thereby indirectly improving the supply stability and 

quality reliability of export products (Export Trade Potential for Belt and 

Road Countries, 2018). It is recommended to designate countries along 

the Belt and Road as key logistics nodes, prioritize investment in infra-

structure projects, and optimize transit times and logistics efficiency in 

transportation processes. Leveraging modern information and communi-

cation technologies (ICT), a supply chain collaboration-driven industrial 

network can be gradually established to enhance real-time alignment be-

tween production resources and market dynamics across different coun-

tries. For instance, the railway network deployment by China enterprises 

in Central Asia can effectively reduce transportation costs while fostering 

inclusive cooperation among small and medium-sized enterprises in the 

supply chain, significantly enhancing product delivery quality. 

Meanwhile, emphasis should be placed on a comprehensive policy 

framework that integrates technological collaboration and human resource 

development. By establishing R&D cooperation bases based on advanced 

manufacturing technologies, effective technology spillovers and reverse 

innovation feedback can be fostered between Belt and Road countries and 

Chinese enterprises. At the governmental level, targeted policies may be 

introduced to encourage Chinese manufacturing exporters to participate in 

major cross-border technological projects along the Belt and Road, 

thereby assisting participating countries in upgrading their technological 

infrastructure and enhancing their capacity to integrate with China's 

"smart manufacturing" model. Domestically, efforts should focus on de-

veloping high-skilled workforce training programs through partnerships 

with universities or technology centers along the Belt and Road, leverag-

ing technology transfer and capacity building to further establish a sus-

tainable labor skills ecosystem (Belt and Road Initiative on China's Export 

Trade, 2020). 

Furthermore, optimizing capital financing within the regional financial 

cooperation framework of the Belt and Road Initiative is a necessary con-

dition for advancing quality-oriented development. It is recommended that 

the government establish a dedicated export financing fund to prioritize 

support for small and medium-sized manufacturing enterprises in techno-

logical investment and brand development along the route countries; and 

expand capital financing platforms by deepening collaboration with mul-

tinational financial institutions such as the Asian Infrastructure Investment 

Bank (AIIB), thereby enhancing the capacity to meet foreign exchange 

liquidity demands of economies along the Belt and Road and ensuring the 

stability of cross-border RMB settlement payments. During the establish-

ment of long-term cooperative relationships, financial support should be 

leveraged to assist enterprises in setting up cross-border R&D centers, pa-

tent technology research facilities, or innovative R&D laboratories, 

thereby strengthening their competitive edge in key areas of quality excel-

lence. 

In summary, policy designs aimed at advancing the high-quality devel-

opment goals of the Belt and Road Initiative should incorporate a long-

term cooperation orientation that prioritizes quality across multiple dimen-

sions such as market, technology, and finance. This approach not only in-

centivizes enterprises to comply with national policies but also effectively 

highlights the positive economic impacts of the Belt and Road Initiative 

on a global scale. By optimizing institutional frameworks and policy im-

plementation mechanisms, the Belt and Road Initiative can achieve more 

comprehensive and profound high-quality development. 

7.4 Research Limitations and Future Research Directions 

Although this study provides important insights into the impact of the Belt 

and Road Initiative on the quality of China's manufacturing export prod-

ucts, it still has certain limitations that warrant further exploration in future 

research. First, regarding variable measurement, this study primarily em-

ployed the Unit Price Index (UPI) to assess product quality. While this 

method is widely used in international trade, it may be insufficient to fully 

capture quality changes in high-end differentiated products, especially 

when enterprises adopt flexible pricing strategies and products have com-

plex characteristics. Additionally, due to constraints imposed by the tech-

nical complexity of export products and industry-specific features, the 

comparability of UPI across industries limits its effectiveness; future re-

search should therefore introduce multi-dimensional quality measurement 

systems, such as indicators based on export enterprises' patent applica-

tions, innovation characteristics, or product life cycle features, to enhance 

the accuracy of quality assessment. Furthermore, the measurement of pol-

icy participation intensity relies mainly on the number of enterprises in-

volved in Belt and Road projects and their logistics contribution, which 

fails to comprehensively reflect the differential impacts of various policy 

tools on corporate behavior. For instance, government-provided adjust-

ments to export tax rebates and financing support policies may exert more 

direct incentives on technological investment behaviors; future research 



H. Li / Journal of Management Science and Business Intelligence 2026 11(2) 1-34 

32 

 

could explore distinguishing the specific effects of different policy instru-

ments and refining corresponding metrics accordingly. 

Although the endogeneity issue of the regression model has been ad-

dressed using instrumental variable methods, potential omitted variable 

bias may still exist. For example, exogenous factors such as fluctuations 

in destination country policies and non-tariff trade barriers may play a sig-

nificant role in influencing export quality (Destination Country Policy Un-

certainty, 2019), which have not been separately controlled for in the 

model. Future research could enhance the model's identification capacity 

by incorporating macro-level indicators of destination country policy un-

certainty (Economic Policy Uncertainty Index, EPU) or dynamic trade 

concession data. Additionally, this study employed a static panel dataset 

primarily based on Chinese customs data, which may overlook the long-

term, dynamic impacts of Belt and Road policy implementation. Dynamic 

panel models or difference-in-differences (DID) approaches could better 

capture the sustained driving effects of policies on corporate export be-

havior. 

The selection of the study sample still has certain limitations. Although 

this study focuses on five key manufacturing sectors, it does not encom-

pass groups such as light industry and small and micro enterprises that are 

particularly sensitive to international market fluctuations. For instance, the 

textile and consumer electronics industries may rapidly adjust their export 

strategies in response to demand changes during the initial phase of policy 

implementation; however, this study lacks further comparative analysis 

regarding inter-industry effect heterogeneity. Additionally, firms across 

different regions may exhibit varying responses due to geographical ad-

vantages and policy incentives. Nevertheless, constrained by data availa-

bility, this study fails to fully examine how regional locations (e.g., south-

eastern coastal areas versus inland provinces) and trade partner character-

istics (Southeast Asian countries versus Central Asian countries) influence 

differences in export product quality. Future research should expand the 

dataset to address this limitation (Belt and Road Initiative on China's Ex-

port Trade, 2020; Export Trade Potential for Belt and Road Countries, 

2018). 

Regarding the exploration of intermediary mechanisms, although this 

study has validated the indirect impact of the Belt and Road Initiative on 

quality improvement through market diversification and corporate capa-

bility enhancement, the specific pathways through which these mecha-

nisms operate require further clarification. For instance, whether enter-

prises leverage R&D investment to expand intellectual property rights or 

improve product quality by establishing global supply chain networks un-

der Belt and Road policy incentives remains hypothetical at present, lack-

ing substantial empirical support. Future research could integrate micro-

level corporate data to examine corporate response mechanisms from mul-

tidimensional perspectives such as capital reallocation, technology spillo-

ver effects, or organizational efficiency improvements. Additionally, this 

study fails to adequately analyze management's subjective responses to 

policy changes, particularly how differences in policy awareness and im-

plementation capabilities may influence export performance. Therefore, 

incorporating survey or case study data alongside executive perception 

variables (e.g., policy sensitivity, market expectation adjustments) would 

provide new insights into mechanism analysis. 

Finally, from a theoretical perspective, existing research largely relies 

on traditional international trade theories, and data-driven empirical vali-

dation remains relatively limited, making it difficult for conclusions to 

fully accommodate export upgrading practices under complex policy en-

vironments. Future studies could adopt an industrial economics approach 

combined with dynamic theoretical models of open macroeconomics to 

gradually establish a systematic theoretical framework for how the Belt 

and Road Initiative promotes export quality improvement. This would not 

only explain the universal patterns faced by Chinese enterprises during 

their transformation but also effectively guide export optimization prac-

tices in other emerging economies. 
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