
Liu, Pengcheng; Liu, Jian; Tao, Changqi

Article

Market access, supply chain resilience and enterprise
innovation

Journal of Innovation & Knowledge (JIK)

Provided in Cooperation with:
Elsevier

Suggested Citation: Liu, Pengcheng; Liu, Jian; Tao, Changqi (2024) : Market access, supply chain
resilience and enterprise innovation, Journal of Innovation & Knowledge (JIK), ISSN 2444-569X,
Elsevier, Amsterdam, Vol. 9, Iss. 4, pp. 1-11,
https://doi.org/10.1016/j.jik.2024.100576

This Version is available at:
https://hdl.handle.net/10419/327478

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by-nc-nd/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1016/j.jik.2024.100576%0A
https://hdl.handle.net/10419/327478
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Journal of Innovation & Knowledge 9 (2024) 100576

Journal of Innovation
& Knowledge

https: / /www.journals.elsevier.com/journal-of- innovation-and-knowledge
Market access, supply chain resilience and enterprise innovation
Pengcheng Liua,1, Jian Liua,1, Changqi Taob,1,*
a School of Information Management and Mathematics, Jiangxi University of Finance and Economics, China
b School of Statistics, Jiangxi University of Finance and Economics, China
A R T I C L E I N F O

Article History:
Received 13 March 2024
Accepted 12 September 2024
Available online 20 September 2024
* Corresponding author.
E-mail address: 767936516@qq.com (C. Tao).

1 These authors contributed equally to this work.

https://doi.org/10.1016/j.jik.2024.100576
2444-569X/© 2024 The Authors. Published by Elsevier Es
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
A B S T R A C T

The global supply chain has been experiencing frequent “chain break” events, raising concerns about supply
chain resilience within the academic community. When innovating, enterprises require support for supply
chain resilience when faced with the risk of a “chain break.” Current research primarily focuses on the impact
of information technology or digital technology on enterprise supply chains, neglecting the influence of mar-
ket accessibility on enterprise innovation performance through the supply chain system. By considering sup-
ply chain resilience as an influence path, this study assesses the impact of market accessibility on firms’
innovation performance. The results suggest that market accessibility significantly influences innovation per-
formance, but its impact on innovation quality is less pronounced concerning the quantity of innovative out-
put. The impact of market accessibility is partly due to market expansion beyond a firm’s domestic
boundaries. The mechanism analysis reveals that market accessibility improves supply chain resilience by
optimizing efficiency and adaptability, fostering enterprise innovation performance. However, market acces-
sibility undermines supply chain stability, enhancing innovation. Further analysis suggests that market
accessibility has a stronger positive impact on the innovation performance of larger firms and their localities.
Additionally, it mitigates the negative effects of geographical distance on firm innovation.
© 2024 The Authors. Published by Elsevier España, S.L.U. on behalf of Journal of Innovation & Knowledge. This

is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
Keywords:

Market accessibility
Resilience
Innovation
Distance

JEL classification:
C01
C50
Introduction

In today’s turbulent and uncertain economic environment, fre-
quent disruptions in global supply chains have had detrimental
effects on enterprise productivity, hindering innovation. Conse-
quently, enhancing the resilience of the supply chain (SC) has become
imperative. Modern market infrastructure, such as digital informa-
tion networks, transportation systems, and smart logistics, are pivotal
in promoting the efficient functioning of SC systems (Sadeghi et al.,
2024; Tian et al., 2024; Li et al., 2024a; Wei et al., 2023). In recent
years, the Chinese government has expended considerable efforts to
build infrastructure such as modern transportation and information
networks and public resource trading platforms. This infrastructure
has significantly improved market accessibility. Transportation net-
works are different from information networks and public resource
trading platforms and can ensure the effective distribution of mate-
rial resources. This is an essential prerequisite for business produc-
tion and product innovation (Tian et al., 2024). Therefore, this
study investigates the influence of transportation networks, which
represent the market infrastructure, on enterprise innovation
paña, S.L.U. on behalf of Journal of In
performance. Considering the current landscape of collaborative
innovation among enterprises and the potential disruptions in SCs,
this study explores how enhanced market accessibility through SC
resilience affects enterprise innovation.

The main contributions of this study are as follows. First, it pro-
vides a new research perspective. The existing literature mostly ana-
lyzes the impact of SC systems on firm innovation performance. This
study further incorporates SC resilience into the analytical framework
and theoretically analyzes the influence of market accessibility as a
pathway for firm innovation through SC resilience. Second, it
explores new economic mechanisms relating to the SC. Based on the
collaborative innovation model of supply and innovation chains, this
study divided SC resilience into three aspects: efficiency, stability,
and adaptability. It analyzes the mechanisms of market accessibility,
SC resilience, and enterprise innovation performance in detail. Third,
considering economies of scale and distance restrictions, we conduct
a heterogeneity analysis on market size, firm size, geographic dis-
tance, and supplier distance to clarify the mechanism’s preferences.

The remainder of this paper is structured as follows. Section 2
introduces the research status and gaps, and Section 3 presents a
mechanism analysis and proposes the hypotheses. Subsequently, Sec-
tion 4 presents the model, methods, data sources, and variables used
in this study, while Section 5 presents and discusses the results.
novation & Knowledge. This is an open access article under the CC BY-NC-ND license
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Sections 6 and 7 present the conclusions and implications, respec-
tively. Finally, Section 8 discusses this study’s limitations.

Literature review

To address the risk of chain disruption, this study examines the
role of market accessibility in promoting SC resilience in enterprise
innovation. The relevant literature can be divided into three main
themes: the impact of market accessibility, measurement and influ-
encing factors of SC resilience, and the influencing factors of collabo-
rative innovation in enterprises.

First, market accessibility is crucial as a comprehensive indicator
to assess the impact of trade cost reductions resulting from enhanced
transportation infrastructure (Donaldson, 2018). Relevant research
can be divided into two main categories: (i) the growth effect of mar-
ket accessibility on the macroeconomy and microenterprises and (ii)
the impact of market accessibility on factor mobility and allocation.
In terms of the growth effect, enhanced market accessibility has
strengthened connectivity and integration among regions (Chen &
Haynes, 2017; Jiao et al., 2017) while promoting macroeconomic
growth and improving firm productivity (Banerjee et al., 2020; Jin et
al., 2020). Improvement in market accessibility enhances the effi-
ciency of resource allocation in terms of factor mobility and allocation
(Wang et al., 2024a), facilitating the flow of production factors such
as physical capital, information, knowledge, and funds (Baum-Snow
et al., 2018; Dong et al., 2020; Hollander & Verriest, 2016). The funda-
mental benefit of market accessibility lies in the reduction in trade
and communication costs effected by transaction costs, promoting
economic growth and optimizing factor allocation (Ahlfeldt & Fed-
dersen, 2018; Charnoz et al., 2018; Hornbeck & Rotemberg, 2019).
Intuitively, the aforementioned role of market accessibility contrib-
utes significantly to the functioning of SC systems. New technologies
discussed in existing studies, such as smart logistics or digital tech-
nology, have also improved market accessibility. Nevertheless, lim-
ited research has been conducted on the correlation between market
accessibility and SC systems.

Following the COVID-19 outbreak, the global economy was
impacted, and SC systems faced heightened risk of disruption. Conse-
quently, there has been increased focus on resilience as a critical con-
cept. SC resilience refers to the elasticity of an SC system—its ability
to recover performance following disruptive effects (Hosseini et al.,
2019). With the development of related research, the concept of SC
resilience has gradually become enriched. In more detail, SC resil-
ience refers to the ability of a SC system to withstand risks, adapt to
shocks, and sustain development in the face of external shocks
(G€olgeci & Kuivalainen, 2020). The subsequent analysis was based on
the above definition of SC resilience. This research also emphasizes
the effective enhancement of SC resilience. From a micro-enterprise
perspective, factors such as risk management capability (El Baz &
Ruel, 2021), Industry 4.0 technology (Qader et al., 2022), and digital
technology (Kang et al., 2023) are considered to enhance SC efficiency
directly and have already been incorporated into the concept of resil-
ience. From a macro perspective, research on enhancement of SC
resilience is limited. G€olgeci and Kuivalainen (2020) suggested that
social capital can enhance the absorptive capacity of SCs, improving
their resilience. However, current research on the factors affecting SC
resilience focuses on the impact of the application of information or
digital technology. The role of market accessibility in promoting
physical capital flows has been ignored. Currently, cross-organiza-
tional cooperation is more frequent (Wu et al., 2023), and the sup-
porting role of market accessibility in SC resilience must be explored
further.

Another aspect of research closely related to this study concerns
the factors that influence collaborative innovation in enterprises. Col-
laborative innovation refers to the collaborative creation between
companies and research institutions to reduce research and
2

development costs and risks (Lee et al., 2019). It is characterized by
its cross-regional and cross-organizational nature. Some studies
examined the impact of trade costs on collaborative innovation based
on cross-regional characteristics (Kang et al., 2023; Shan et al., 2023),
primarily focusing on knowledge spillover dynamics. Based on inter-
organizational characteristics, other studies have analyzed collabora-
tive innovation in SCs. These studies have found that factors such as
SC partner relationships and power structures among SC members
influence a company’s innovation performance (Shen et al., 2021)
and knowledge spillover effects among SC members (Al-Omoush et
al., 2023; Li et al., 2024b). Existing research has shown that the SC
system promotes the growth of innovation performance in enter-
prises. This study focuses on the spillovers between SC members.
Nonetheless, the existing literature seldom addresses the impact of
market-entry thresholds or levels of integration on SC systems and
firm innovation. Based on the frequent occurrence of disruption risks,
this study utilizes market accessibility as a measure of integration
and analyzes the mechanisms behind market accessibility, SC resil-
ience, and innovation.

This study elucidates the correlations between market accessibil-
ity, SC resilience, and firm innovation. The literature review indicates
that the current enterprise innovation mode has migrated toward a
collaborative co-creation approach that relies on supply and innova-
tion chains. This transformation necessitates support for SC resil-
ience. Moreover, market accessibility reductions in transaction costs
can facilitate the smooth operation of the SC system. However, lim-
ited research has been conducted on the interconnections among
market accessibility, SC resilience, and firm innovation in existing lit-
erature. This study investigates the potential of market accessibility
to enhance firm innovation performance consistently by strengthen-
ing SC resilience and explores the underlying mechanism that links
market accessibility, SC resilience, and firm innovation.

Mechanism analysis and research hypotheses

Market accessibility is pivotal in reducing transaction costs, facili-
tating factor distribution, and promoting the dissemination of infor-
mation and knowledge (Cedillo-Campos et al., 2022; Mao et al., 2024;
Ribeiro et al., 2023). It is also crucial to facilitate the operations of
enterprise SC systems (Chen & Haynes, 2017). This study analyzed
the role of market accessibility through resilience. SC resilience refers
to the capacity of an SC system to endure and adapt to disruptions
and sustain progress (Wieland & Durach, 2021). Simultaneously, the
collaborative innovation mode, which relies on the supply and inno-
vation chains, has emerged as the primary approach to innovation
for enterprises (Di et al., 2024; Al-Omoush et al., 2023). Given the
rich connotations of SC resilience, can market accessibility promote
enterprise innovation performance through increased resilience?
This study divides SC resilience into SC efficiency, stability (Ersahin et
al., 2024), and adaptability (Nikookar et al., 2024) for a mechanism
analysis, proposes relevant hypotheses, and analyzes the impact of
market accessibility on enterprise innovation based on this path.

Market accessibility, supply chain efficiency, and enterprise innovation

SC efficiency is demonstrated by frequent trade exchanges
between upstream and downstream enterprises in the SC. Enhancing
efficiency facilitates the deep integration of enterprises into the SC
network and strengthens collaboration among them. The reasons for
promoting SC efficiency through market accessibility are as follows.
First, market accessibility mitigates the trading costs associated with
frequent exchanges among enterprises, reduces capital and inventory
turnover days, and augments the intensity and velocity of trade
between enterprises (Huang et al., 2023; Niu et al., 2020). Second,
market accessibility promotes communication among SC members
and alleviates information asymmetry among members (Nikolaou &
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Dimitriou, 2024). Meanwhile, the high-frequency communication
and collaboration among enterprises yield a positive impact of “recip-
rocal assistance” and progressively establish an interconnected SC
ecosystem (Orenstein, 2020). Third, enhanced market accessibility
enables enterprises to secure financial support. By improving accessi-
bility, funding providers can easily acquire comprehensive produc-
tion data and meticulously evaluate businesses, expediting loan
issuance procedures and venture capital investments (Wang et al.,
2024b). Market accessibility helps enterprises gain an advantage in
SC efficiency. This advantage enables enterprises to obtain innovation
output more quickly and maintain a dominant position (Huang et al.,
2023). Therefore, this study proposes the following hypothesis:

H1. Enhancing market accessibility improves enterprises’ SC effi-
ciency and stimulates innovation.

Market accessibility, supply chain stability, and enterprise innovation

SC stability refers to the stability of the relationship between
enterprises and members within the SC (Jiang & Wang, 2024; Pal-
sule-Desai et al., 2013). Enterprise innovation is characterized by a
lengthy cycle and high risk. Theoretically, a more stable SC relation-
ship for an enterprise is conducive to fostering innovation (Geng et
al., 2024). Nevertheless, such stability in SC relationships restricts
enterprises’ market reach, hampering innovation. From the perspec-
tive of collaborative innovation, broader external collaboration
enhances enterprises’ knowledge bases, facilitating the reorganiza-
tion and generation of novel insights (Audretsch & Belitski, 2023).
The greater the number of external partners with which a company
engages, the more likely it is to achieve superior innovation perfor-
mance. These two factors impede enterprises from pursuing external
collaborations. First, enterprises engaging in cross-sector innovation
face additional constraints related to managing knowledge collabora-
tion costs. The transaction costs associated with coordination
requirements impede cross-sectoral innovation (Hall & Sena, 2017).
Second, despite rapid knowledge acquisition facilitated by digital
technologies, collaborative innovation is hindered by geographic
proximity. When enterprises seek partners, differences in systems,
laws, and cognition among regions constrain collaborative innovation
(Hervas-Oliver et al., 2018). Market accessibility expands the bound-
aries of the markets to which enterprises can connect, enabling them
to access a wider range of potential cooperative partners. When pur-
suing collaboration, market accessibility reduces transaction costs,
accelerates information exchange, eliminates dissent, and facilitates
consensus. Increased market accessibility also increases the likeli-
hood of enterprises switching suppliers and altering their SC relation-
ships, resulting in reduced SC stability. Therefore, this study proposes
the following hypothesis:

H2. Market accessibility undermines supply chain stability and fos-
ters innovation within enterprises.

Market accessibility, supply chain adaptability, and firm innovation

SC adaptability refers to an SC system’s capacity to adapt swiftly
and recover effectively from deviations in its original operational tra-
jectory when confronted with external shocks (Behzadi et al., 2020;
Ivanov & Keskin, 2023). When external shocks such as geopolitical
conflicts, extreme weather events, and other risks pose a threat to
SCs and innovation networks in affected industries, SC adaptability
ensures the continuity of innovative activities in the face of potential
disruptions (Huo et al., 2024). The positive impact of market accessi-
bility on SC adaptability lies in the re-evaluation and establishment
of suppliers (Chervenkova & Ivanov, 2023). First, market accessibility
expands the enterprise’s range of options for supplier selection.
When critical nodes in the supply network are interrupted, quickly
re-establishing supplier relationships is the key to preventing chain
3

breaks (Ivanov & Dolgui, 2021). When existing SC relationships dete-
riorate, market accessibility broadens the market scope that a com-
pany can tap into and facilitates the expedited establishment of
relationships with new suppliers (Chai & Ngai, 2020). Second, market
accessibility expands the scope of information search (Yan et al.,
2024). During the assessment phase of establishing a relationship
with a new supplier, enterprises must evaluate production-related
information, such as the financial stability, production capacity, and
product quality of prospective partners. Improvements in market
accessibility have significantly reduced the time costs associated
with this process. Based on these premises, this study proposes the
following hypothesis:

H3. Market accessibility enhances enterprise supply chains’ adapt-
ability and stimulates innovation.

Research design

Model specification

To examine the influence of market accessibility on enterprise
innovation, we used a two-step regression method (Chen et al.,
2020). The first step was to build a benchmark model to evaluate the
effects of market accessibility on enterprise innovation. The second
step involved investigating the impact of market access on the medi-
ating variables. The benchmark model was established as follows:

Innovijt ¼ b0 þ b1Maijt þ
X

gContralsijt þ
X

Firmþ
X

Year

þ
X

Cityþ eijt ð1Þ

In Eq. (1), the subscripts i, j, and t denote the city, enterprise, and
year, respectively. The variable Innov—the dependent variable—rep-
resents the level of innovation performance achieved by firms. The
variable Ma represents the level of market accessibility in the city
where the company is located, while b denotes the coefficient of
focus as a core explanatory variable. Contral refers to the set of con-
trol variables. Firm, Year, and City represent fixed effects for individ-
ual, year, and city, respectively. Additionally, they account for
random error terms. Based on the benchmark model, we further elu-
cidate the mechanism through which market accessibility influences
enterprise innovation via supply chain resilience. Furthermore, based
on the theoretical analysis mentioned previously, this study empiri-
cally examines the efficacy, stability, and adaptability of SCs. Conse-
quently, building upon the benchmark model, we construct the
following mediating models:

Effijt ¼ a1 þ b2Maijt þ
X

gContralsijt þ
X

Firmþ
X

Year

þ
X

Cityþ eijt ð2Þ

Staijt ¼ a2 þ b2Maijt þ
X

gContralsijt þ
X

Firmþ
X

Year

þ
X

Cityþ eijt ð3Þ

Recovijt ¼ a3 þ b4Maijt þ
X

gContralsijt þ
X

Firmþ
X

Year

þ
X

Cityþ eijt ð4Þ

Eff denotes the level of SC efficiency within an enterprise, Sta repre-
sents the degree of SC stability, and Recov signifies the extent of SC
resilience.

Variable construction

Explained variable
An enterprise’s innovation performance depends on its stock of

authorized patents, which can be categorized as inventions, utility



Table 1
Summary statistics of variables.

Variable name Obs. Mean Std. Dev Min Max

patent 15,004 173.8380 1364.688 0 12.0204
tran_cost 15,004 5.3998 1.1960 4.4953 5.70287
Ma 15,004 10.8369 2.4068 10.7664 11.5486
Ma2 15,004 10.7630 2.3898 10.6738 11.4425
Inet 15,004 14.4676 1.0635 5.4681 17.7617
Govspend 15,004 12.3789 1.7845 6.6477 15.5293
Teacher 15,004 9.2801 1.3597 4.36198 11.16324
Firmsize 15,004 21.8343 4.1016 16.1847 28.6365
ALratio 15,004 0.5028 1.5207 0.0071 178.3455
RGrate 15,004 16.9219 15.9304 0.4072 184.6642
Firmage 15,004 15.7573 6.7611 1 32
Boardsize 15,004 8.5814 2.2802 2 18

P. Liu, J. Liu and C. Tao Journal of Innovation & Knowledge 9 (2024) 100576
models, and design patents. Invention patents represent higher-qual-
ity innovation outputs, whereas utility model patents also possess
commercial value. In the robustness test, we consider the authorized
stock of invention and utility model patents as dependent variables.

Explanatory variable
Market accessibility was measured using a proxy variable for Mar-

ket Access. Market Access has the advantage of accurately reflecting
market changes resulting from the enhanced speed of the transporta-
tion network, which undoubtedly exerts further influence on enter-
prise SCs and promotes logistics efficiency (Donaldson, 2018). Market
Access is calculated using the following formula:

Mait ¼
X

i 6¼j

t�uij Nj ð5Þ

Eq. (5) demonstrates that Mait represents market access, whereas
tit denotes the intercity transportation cost matrix derived from the
iceberg cost calculations. The population size of the destination city
Njis a measure of the city’s market size. In this context, when trade
elasticity is �u, Donaldson (2018) empirically determines its value as
8.22. The transportation cost matrix tij is calculated as follows:

tij ¼ 1þ rðtimeÞ0:8ij ð6Þ

Baum-Snow (2018) suggests that with a significance level of
r ¼ 0:008, the power of time is set at 0:8<1—transportation costs
exhibit concavity as they are proportional to transportation time and
inversely proportional to marginal transportation cost. time denotes
the traffic duration. The initial urban traffic network was identified as
comprising highways and regular railways in the calculation of time,
with the initial speed set at 100 km/h. The Medium and Long-term
Railway Network Planning of the National Railway Administration of
China verified the commencement year for high-speed rail in each
city. It sets the maximum operating speed at 250 km/h for main-road
cities and 200 km/h for non-main-road cities along “eight vertical
and eight horizontal” high-speed railways, with the corresponding
traffic routes being regularly updated. The distances between cities
were determined by calculating the latitude and longitude coordi-
nates.

Mechanism variable
(1) SC efficiency: In this model, Eff is used to represent efficiency.

The number of days required for inventory turnover serves as an indi-
cator of efficiency. This reflects the efficiency of promptly converting
inventory into sales revenue, demonstrating the effectiveness of the
enterprise’s SC. (Lee et al., 2015). The days required for inventory
turnover calculation formula provided in the CSMAR database is the
365=Inventoryturnover. In this study, the logarithm of lnð365=Invento
ryturnoverÞ is used to characterize the inventory turnover days of the
enterprises. (2) SC stability. The term “supply chain concentration” is
employed to denote the stability of the SC, measuring the stability of
long-term cooperation between upstream and downstream enter-
prises in the SC (Jiang et al., 2024). The calculation formula is as fol-
lows: (sum of purchase proportions from the top five suppliers + sum
of sales proportions from the top five customers) / 2. (3) Supply chain
adaptability. Shan et al. (2014) utilized the degree of “deviation”
between production and demand fluctuations as a proxy measure for
assessing SC adaptability. This proxy reflects the ability to adapt pro-
duction in response to external demand shocks. The formula is as fol-
lows:

Recovit ¼ VarðProductionitÞ=VarðDemanditÞ ð7Þ

Control variables
The city-level control variables comprised the number of Internet

users, government expenditure on science and technology, and the
4

number of university teachers. Information infrastructure and gov-
ernment spending on technology influence business innovation and
should be excluded from the model. Moreover, the number of univer-
sity teachers serves as an indicator of the scale of scientific research
institutions in the city in which the enterprise is located. At the enter-
prise level, the control variables encompass enterprise size, asset-lia-
bility ratio, revenue growth rate, enterprise age, and board size to
reflect the current development status of enterprises accurately.

Data source

Given the availability of data, this study uses 2011−2021 data
from 1365 A-share listed companies in China and matches them with
the relevant data of their respective cities to construct a well-bal-
anced panel. Table 1 presents the descriptive statistics. The following
section outlines various data sources.

Traffic network data
Traffic network data were obtained by retrieving the longitudinal

and latitudinal coordinates of the Chinese cities from the Baidu Map
API. The highway speed is determined using relevant information
provided by the Ministry of Transport, while the speed of relevant
railway networks is set according to the “Medium and Long Term
Railway Network Planning” limits issued by the National Railway
Administration. Additionally, information regarding the opening year
of high-speed railways in each city was collected from sources
including the China Railway Yearbook, China Railway Corporation,
and announcements made on the National Railway Administration
website. Through combination of these details, a comprehensive traf-
fic network that reflects the speed characteristics of highways, rail-
ways, and high-speed rail systems can be developed.

Data of listed companies
Data on China’s A-share listed companies were obtained from the

CSMAR and CNRDS databases, which encompass patent applications,
SC research, and control variables at the company level. Data on
financial institutions and securities firms are excluded.

City data
The City Statistical Yearbook of China provides data on prefecture-

level cities, from which we collected city-level control variables for
267 prefecture-level cities in China between 2011 and 2021.

Other data
In the construction of instrumental variables, information from

the Examination of Post Stations during the Ming Dynasty was used
to reflect the historical traffic patterns in China. This dataset includes
records of the presence of post-stations in prefecture-level cities and
their corresponding numbers.



Table 3
Robustness test results for replacement variables.
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Empirical results and analysis

Benchmark regression results

The regression analysis incorporates fixed effects for the control-
ling firm, city, and year variables. The results are summarized in
Table 2, which presents the benchmark regression findings on the
effect of market accessibility on firms’ innovation levels. Market
accessibility is examined under two conditions: one in which the
market size of Ma changes with time and another in which the mar-
ket size remains constant (Ma2). Columns 1 and 3 of Table 2 present
the results without fixed effects or the related control variables. The
findings indicate a significant positive relationship between market
accessibility and enterprise innovation growth at the 1 % level, sug-
gesting that improved market accessibility fosters innovation. After
incorporating the fixed effects and relevant control variables into col-
umns (2) and (4) of Table 2, the coefficient of market accessibility
remains significantly positive. Thus, market accessibility has a sub-
stantial positive impact on enterprise innovation. Comparing the
results in columns (2) and (4), we observe that considering changes
in market size as the core explanatory variable for market accessibil-
ity leads to a slight decrease in the estimated coefficients. This sug-
gests that an increase in the size of the external market within the
city where the enterprise is located diminishes the positive effect of
market accessibility on enterprise innovation.

According to the regression results of the control variables, the
coefficients of InetInte and Teacher at the city level were positively
associated with the enterprise innovation level. This indicates that
higher levels of Internet development and a greater number of uni-
versity teachers in the city where the enterprise is located can pro-
mote enterprise innovation. Conversely, the coefficient of Govspend is
negatively associated with enterprise innovation, suggesting that
increased government expenditure on innovation has a crowding-
out effect on enterprise innovation. Among the control variables at
the enterprise level, Firmsize and Boardsize exert robust positive
influences on enterprise innovation. The magnitude of a company’s
and management team’s size reflects its market position. As company
Table 2
Benchmark regression results of the model.

Variable (1) (2) (3) (4)

Ma 0.7771*** 0.7124***
(5.2457) (5.1627)

Ma2 0.8034*** 0.7386***
(4.7976) (4.7193)

Inet 0.9562* 0.9574***
(1.9409) (1.9155)

Govspend �0.9269* �0.8485*
(�1.4292) (�1.2775)

Teacher 1.4502** 1.4879**
(2.4657) (2.5211)

Firmsize 0.8042*** 0.8041***
(10.2906) (10.2897)

ALratio �2.6894* �2.6774*
(�1.6837) (�1.6789)

RGrate �0.0872** �0.0871**
(�2.5530) (�2.5508)

Firmage 0.9186 0.9150
(1.1687) (1.1648)

Boardsize 1.2721* 1.2721**
(2.3304) (2.3300)

_cons �8.7309*** �7.9602*** �8.9613*** �8.1931***
(�5.2332) (�5.2942) (�4.7899) (�4.8238)

City FE No Yes No Yes
Year FE No Yes No Yes
Firm FE No Yes No Yes
R2 0.0277 0.1022 0.0304 0.1058
N 15,004 15,004 15,004 15,004

Note: *, **, and *** indicate p < 0.1, p < 0.05, and p < 0.01, respectively.
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size increases, decision-making at the managerial level becomes
more professionalized, emphasizing its greater significance in foster-
ing enterprise innovation. The negative coefficient of the asset-liabil-
ity ratio (ALratio) indicates that enterprises with high levels of debt
may face financing constraints that can pose challenges to their abil-
ity to afford the costs associated with innovation activities. Similarly,
the negative coefficient of the revenue growth rate (RGrate) suggests
that companies experiencing steady profit growth may lack incen-
tives for innovation and exhibit “innovation inertia.” The positive
regression coefficient of Firmage is statistically insignificant, suggest-
ing that the impact of firm age on innovation levels is not discernible.

Robustness test

Replacement variables
In addition to employing the Ma index as a measure of market

accessibility, this study uses iceberg costs as an indicator of intercity
trade expenses. A smaller iceberg cost signifies lower trade costs in
the city in which the enterprise is located, indicating enhanced mar-
ket accessibility. This characteristic contrasts with the Ma index
because a higher Ma value in the city of operation indicates greater
market accessibility. The regression results presented in Column (1)
of Table 3 demonstrate that the Ice_cost coefficient exhibits signifi-
cant negativity, aligning with the benchmark regression findings, and
confirming that market accessibility positively influences enterprise
innovation. Furthermore, we replace the explanatory variables with
the stock of inventions and utility model patents. The regression
results are reported in Columns (2) and (3) of Table 3. In this case, the
coefficient of Ma remains positive, indicating the robust positive
effect of market accessibility on a firm’s innovation level. A compari-
son of Columns (2) and (3) of Table 3 reveals that market accessibility
has a stronger positive impact on utility model patents than on
invention patents, which are generally considered more valuable.
These comparative findings suggest that although market
Variable (1) (2) (3)
patent patent_apply patent_inv

Ice_cost �0.5986***
(�4.8380)

Ma 0.4600***
(5.5618)

Ma 0.9501***
(2.0259)

Inet 0.7904*** 0.8005 0.6284**
(2.1641) (6.0944) (2.7558)

Govspend �1.7061*** �1.5528*** �1.2358
(�3.8226) (�9.7789) (�1.1525)

Teacher 2.0092*** 1.5642*** 1.0839*
(4.8641) (5.4224) (2.1697)

Firmsize 0.8770*** 0.9322*** 1.2755***
(10.4632) (7.7616) (11.3042)

ALratio �1.5534* �1.8050* �2.0290
(�1.6879) (�1.9594) (�1.5778)

RGrate �0.0943** �0.01614* �0.0627*
(�2.4780) (�1.9260) (�2.1889)

Firmage 0.7759 0.8967** 1.3777*
(0.9320) (�2.6406) (1.7193)

Boardsize 1.3630* 1.8647* 1.2582*
(2.1316) (2.0557) (2.0034)

_cons 34.0270*** 9.9070* �5.2172***
(4.8235) (�2.8748) (�5.0936)

City FE Yes Yes Yes
Year FE Yes Yes Yes
Firm FE Yes Yes Yes
R2 0.1751 0.1612 0.1598
N 13,640 13,640 13,640

Note: *, **, and *** indicate p < 0.1, p < 0.05, and p < 0.01,
respectively.



Table 4
Results of IV regression.

Variable (1) (2) (3)

IV 0.7382*** 0.9138***
(3.0782) (5.1545)

L:Ma 0.8626**
(2.2442)

Inet 0.78250* 0.8630*** 1.3348**
(1.1741) (4.1254) (2.2617)

Govspend �0.6926 �0.5537 �1.0588***
(�2.9986) (�0.9016) (�9.4134)

Teacher 1.6211* 1.4381*** 0.6384***
(2.9013) (3.9244) (9.5509)

Firmsize 1.2313** 1.3445*** 1.3132***
(27.8593) (13.5111) (25.2472)

ALratio �2.6370*** �2.1844*** �2.7074***
(�6.6401) (�3.3026) (�6.6087)

RGrate �0.70767*** �0.8228*** �0.7001***
(�6.9056) (�14.7696) (�6.6665)

Firmage �2.1597*** �0.91100** �2.1423***
(�4.2282) (�2.5285) (�4.1793)

Boardsize 0.6661*** 0.3219** 0.6611***
(4.6913) (2.6388) (4.6703)

_cons 8.1559** 12.0083*** 12.0717
(2.2484) (4.6872) (0.3515)

Husman test 11.4400
(0.0033)

Kleibergen-Paap rk LM 1178.3380
[0.0000]

Kleibergen-Paap rkWald F 638.1900
Hansen J 117.5670

[0.0000]
City FE Yes Yes Yes
Year FE Yes Yes Yes
Firm FE Yes Yes Yes
R2 0.1915 0.1885 0.1944
N 15,004 15,004 14,982

Note: *, **, and *** indicate p < 0.1, p < 0.05, and p < 0.01, respectively.

Table 5
Results of mechanism analysis.

Variable (1) (2) (3)
Eff Sta Recov

Ma �0.1459*** �0.3837** �0.3565***
(�9.2151) (�2.3774) (�2.2642)

Inet 0.0971** 0.0859* 0.0101*
(�2.6867) (1.8272) (1.8280)

Govspend 0.0816** �0.7687*** �0.0415**
(4.2475) (�3.0642) (�1.5327)

Teacher 0.0059 0.9592* 0.5369***
(0.0756) (�1.6356) (4.6684)

Firmsize 0.0585* 1.5614*** 0.3689***
(1.7920) (13.7134) (39.3868)

ALratio 0.4717*** 0.1191* 0.0183
(3.2327) (1.8193) (0.9759)

RGrate 0.1176*** 0.1775*** �0.0266**
(10.7732) (3.9558) (�2.1754)

Firmage �0.0002 0.0125 �0.0444***
(�0.0316) (�0.2730) (�13.7246)

Boardsize �0.0869** �0.2267* 0.1021***
(�2.7916) (�1.4320) (7.7674)

_cons 3.4951 6.9561** 2.1033**
(1.6405) (2.4013) (2.6178)

City FE Yes Yes Yes
Year FE Yes Yes Yes
Firm FE Yes Yes Yes
R2 0.1717 0.1181 0.1692
N 14,554 15,503 14,512

Note: *, **, and *** indicate p < 0.1, p < 0.05, and p < 0.01,
respectively.
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accessibility generally promotes enterprise innovation, it has a
weaker effect on the quality of enterprise innovation achievements.

IV regression
To mitigate endogeneity bias, this study employed instrumental

variables and the number of post stations during the Ming Dynasty as
instruments for the regression analysis (Martincus et al., 2017). The
station system served as a crucial transportation network in ancient
China and reflected the level of intercity mobility at the time. The for-
mula for the instrumental variables is as follows:

IVit ¼ PostRoadi � Investit ð8Þ
The variable PostRoadi serves as an indicator of the presence of a

post road in the Ming Dynasty, represented as a binary variable. The
variable Investit represents national infrastructure investment. In
Table 4, column (1) presents the regression results using instrumen-
tal variables, while column (2) displays the regression results
obtained through two-stage instrumental variables. Further, Ma lag
one stage is employed as an instrumental variable for the regression
analysis. The positive coefficients of IV indicate that the baseline
regression results remain robust even after addressing endogeneity
concerns. Comparing with the baseline regression outcomes, notably,
considering endogeneity leads to a larger coefficient for market
accessibility. This means that the promoting effect of market accessi-
bility on firm innovation was underestimated in the baseline analy-
sis.

Mechanism analysis

Improved mechanism for enhancing supply chain efficiency
This section examines the existence of efficiency improvement

mechanisms in SCs. This section assesses the efficiency of enterprises’
6

SCs using the natural logarithm of inventory turnover days. The num-
ber of inventory turnover days reflects the communication level
between upstream and downstream enterprises in the SC. A lower
number of turnover days indicates a higher level of inventory realiza-
tion efficiency for the enterprise and a higher level of SC efficiency.

Column (1) of Table 5 presents the mechanism for enhancing SC
efficiency. The estimated coefficient value forMawas �0.1459, which
is significantly negative. This finding suggests that market accessibil-
ity reduces the time taken to sell products, fosters improvements in
SC efficiency, and facilitates effective growth in enterprise innovation
levels. Thus, H1 is confirmed.

Mechanism of supply chain stability weakening
SC stability refers to the stability of the cooperative relationships

between enterprises and their upstream and downstream suppliers.
In this section, we use the degree of SC concentration as a proxy to
assess SC system stability. The degree of concentration reflects the
relative importance of an enterprise’s suppliers and customers. A
higher degree of concentration implies greater costs associated with
switching between SC relationships. Consequently, enterprises with
a high level of SC concentration should exercise caution when consid-
ering such switches to enhance the overall SC stability. The estimated
coefficient of Ma(�0.3837) reported in Column (2) of Table 5 demon-
strates a significant negative impact. Contrary to the efficiency
improvement mechanism, this finding reveals that market accessibil-
ity undermines the stability of a firm’s SC, thus fostering innovation.
Market accessibility broadens enterprises’ SC relationship options
and increases the possibility of switching suppliers. A broad selection
of suppliers enables enterprises to acquire more market and produc-
tion information, thereby fostering innovation. This conclusion aligns
with H2.

Enhancement mechanism for improving supply chain adaptability
SC resilience includes the sustainability, resistance, and recovery

of SC systems following a shock. Efficiency reflects the sustainability
of the SC. Stable SC relations represent a strong ability and willing-
ness to resist risks to a certain extent. SC adaptability represents the
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ability of the SC system to recover quickly after a shock. The degree of
“deviation” between production fluctuation and demand fluctuation
was adopted by Shan et al. (2014) as a proxy indicator of SC adapt-
ability, with the following formula:

Recovit ¼
VarðProductionitÞ
VarðDemanditÞ

ð9Þ

In formula (9),
Productionit ¼ Demandit þ Inventoryit � Inventoryit�1, the variables Pr
oductionit Demandit , and Inventoryit , respectively, denote enterprise
output, enterprise demand, and enterprise inventory. The value of Re
covit greater than 1 indicates significant fluctuations in the SC
between upstream and downstream supply and demand, suggesting
a low level of resilience in the SC. The coefficient estimates in column
(3) of Table 5 indicates a significant negative effect, �0.3565. The
findings demonstrate that market accessibility strengthens SC adapt-
ability and fosters enterprise innovation growth. This conclusion
aligns with H3.

Heterogeneity analysis

This section conducts a heterogeneity examination based on city
size, firm size, geographical distance, and supplier distance to investi-
gate the aforementioned influencing mechanisms. The specific
approach involves dividing the samples into two groups according to
the top 30 % and bottom 30 % sub-points of size and distance and
comparing the variations in the estimated coefficients of market
access. In addition, the influencing mechanism across different sam-
ples are also examined.

Heterogeneity of city size and firm size
The first is the heterogeneity of city size. Columns (1) and (2) of

Table 6 present the estimated results after dividing the sample into
two groups based on urban GDP are presented in columns (1) and (2)
of Table 6. The comparison reveals that the estimated coefficient ofM
a for enterprise innovation in cities with subpoint rankings in the
upper 30 % is 0.6979, whereas it is only 0.2399 in cities with subpoint
Table 6
Results of heterogeneity (1).

Variable (1) (2)
30 %_lower_gdp 30 %_upper_gdp

Ma 0.2399** 0.6979***
(2.6837) (4.9259)

Inet 0.9868** 0.7085
(2.6692) (0.9156)

Govspend 0.3432 0.2264***
(1.2292) (6.9227)

Teacher 1.4375 2.4997
(1.6586) (1.3486)

Firmsize 0.4816** 2.8699***
(3.0680) (39.20)

ALratio �0.7008*** �0.6168***
(�4.0585) (10.185)

RGrate 0.0699** �0.8426***
(2.5757) (6.9852)

Firmage 0.1656*** 0.3078***
(3.8653) (5.2009)

Boardsize �0.3298* 0.9570***
(�2.2037) (5.7336)

_cons 27.3035** 27.2720***
(2.6996) (5.4153)

City FE Yes Yes
Year FE Yes Yes
Firm FE Yes Yes
R2 0.6280 0.1790
N 737 11,363

Note: *, **, and *** indicate p < 0.1, p < 0.05, and p < 0.0
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rankings in the lower 30 %. The results indicate that while Ma can
enhance the innovation level of enterprises in small cities, its impact
is significantly weaker than that on enterprises in large cities. Second,
we considered heterogeneity in firm size. Columns (3) and (4) of
Table 6. The estimated coefficient of Ma for small enterprises is
0.2894 and that for large enterprises is 0.4048. These results suggest
that market accessibility exerts a more pronounced incentive effect
on innovation for large enterprises and a relatively weaker impact on
innovation for small enterprises.

An intuitive perspective suggests that small businesses located in
smaller cities rely more heavily on market accessibility to establish
connections with stronger economies and higher levels of technolog-
ical advancement within the region owing to their lower overall
management level, technical expertise, and knowledge stock. How-
ever, contrary to expectations, the results reveal a counterintuitive
finding, in which market accessibility plays a more significant role in
promoting innovation within larger cities and enterprises. In terms of
city size, enterprises in small cities generally remain small with the
primary objective of pursuing corporate profit growth rather than
blind innovation. Nevertheless, owing to their limited financial
resources, small enterprises find it challenging to bear the costs asso-
ciated with innovation, resulting in low motivation for innovative
activities. Unlike small enterprises, metropolitan enterprises face
intense competition. Innovation clusters often emerge in regions
with greater economic development, prompting enterprises to
exhibit a stronger drive for innovation and attain greater market
dominance.

Additionally, the size of the city in which the enterprise is located
can be interpreted as an indicator of the local market size, and market
accessibility exhibits a preference for regions with larger local mar-
kets. Benchmark regression analysis reveals that an increase in the
external market size diminishes the impact of market accessibility.
These findings suggest that market accessibility has a strong effect on
firms in urban areas. The positive effect of market accessibility on
enterprises located in remote regions was relatively small.

Next, we investigate the heterogeneity of market accessibility
mechanisms. First, there was variation in city size, as shown in
(3) (4)
30 %_lower_firmsize 30 %_upper_firmsize

0.2894*** 0.4048**
(3.9421) (2.1114)
0.2414** 0.5161*
(2.3778) (1.1141)
0.1455* 0.7016***
(2.0308) (7.9662)
1.0188** 3.5719***
(2.2252) (4.3761)
1.5944*** 1.3368***
(5.8305) (15.5083)
�0.1915 �0.8516
(�0.9428) (�1.5676)
�0.2002* �0.4599***
(�1.9600) (4.3959)
�0.2856*** 0.3719*
(10.3148) (1.2276)
0.4944*** 1.7744***
(4.8396) (7.2218)
42.7269*** 42.3281*
(3.8581) (1.9343)
Yes Yes
Yes Yes
Yes Yes
0.3245 0.3006
4499 4499

1, respectively.



Table 7
Results of heterogeneity (2).

Groups Variable (1) (2) (3)
Eff Sta Recov

30 %_lower_gdp Ma �0.7560*** �0.3606*** �0.2141***
(�1.9837) (�5.8335) (�1.9701)

CtrlVar Yes Yes Yes
_cons 13.0407* 65.6858*** 37.4371***

(1.6197) (4.4814) (3.2619)
City FE Yes Yes Yes
Year FE Yes Yes Yes
Firm FE Yes Yes Yes
R2 0.2826 0.2206 0.3215
N 737 737 737

30 %_upper_gdp Ma �0.7207** �1.2358*** �0.6427**
(�2.6492) (�4.4375) (�2.1061)

CtrlVar Yes Yes Yes
_cons 13.0985*** 33.5930*** 14.5371*

(3.9694) (3.0406) (1.4325)
City FE Yes Yes Yes
Year FE Yes Yes Yes
Firm FE Yes Yes Yes
R2 0.1115 01,161 0.1117
N 11,363 11,363 11,363

Note: *, **, and *** indicate p < 0.1, p < 0.05, and p < 0.01, respectively.
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Table 7. Market accessibility operates through SC efficiency and has a
comparable impact on small city enterprises relative to their counter-
parts in larger cities. However, market accessibility plays a more sig-
nificant role in the SC stability and adaptability of enterprises in
metropolitan areas. Second, heterogeneity exists based on firm size,
as shown in Table 8. The underlying mechanism of market accessibil-
ity reveals that SC resilience has a stronger influence on large enter-
prises and weaker effect on small enterprises. Overall, the impact
mechanism of market accessibility demonstrates patterns consistent
with the aforementioned findings. Specifically, the promotional effect
of market accessibility on enterprise innovation through SC resilience
is more pronounced for firms in major urban areas and for those clas-
sified as large.
Table 8
Results of heterogeneity (3).

Groups Variable (1) (2) (3)
Eff Sta Recov

30 %_lower_firmsize Ma �0.3965** �0.2030* �0.2327**
(�2.5376) (1.8446) (�2.001)

CtrlVar Yes Yes Yes
_cons 9,3879* 47.5685*** 5.9416*

(1.1779) (2.1838) (4.4602)
City FE Yes Yes Yes
Year FE Yes Yes Yes
Firm FE Yes Yes Yes
R2 0.1435 0.1814 0.1747
N 4275 4498 4275

30 %_upper_firmsize Ma �1.0530*** �1.6045** �0.7782**
(�4.6938) (�2.1628) (�2.2782)

CtrlVar Yes Yes Yes
_cons 8.9821*** 6.3478*** 4.1902***

(3.5987) (2.3117) (4.050)
City FE Yes Yes Yes
Year FE Yes Yes Yes
Firm FE Yes Yes Yes
R2 0.2978 0.2105 0.2866
N 4409 4499 4380

Note: *, **, and *** indicate p < 0.1, p < 0.05, and p < 0.01, respectively.
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Geographic distance and supplier distance heterogeneity
Columns (1) and (2) of Table 9 present the regression results after

dividing the sample into two groups based on geographical distance.
The comparison revealed that the estimated coefficient of Ma was
0.547 for both the low group and 1.1801 in the high-distance group.
Furthermore, by dividing the sample into two groups according to
supplier distance, the regression results are shown in Columns (3)
and (4) of Table 9. The estimated coefficient of Ma in the low supplier
distance group was 1.0142, whereas it increased significantly to
3.3544 in the high supplier distance group.

“Geographical distance” refers to the cumulative distance
between the city where the enterprise is located and other cities in
the sample. Supplier distance” refers to the cumulative geographical
distance between an enterprise and its suppliers. The test results
indicate that market accessibility has a more pronounced impact on
the innovation of enterprises located at greater distances, regardless
of whether we consider a macro- or micro-perspective of cities or
individual firms, respectively. The aforementioned conclusion aligns
with common intuition. The location of an urban area or an enter-
prise may impose distance constraints, leading to a disconnection
between the enterprise and the city’s external market. Consequently,
enterprises within the city will inevitably encounter challenges in
achieving independent innovation as they become isolated in an
“information island.” Market accessibility serves as a catalyst for
strengthening connections between remote and developed regions,
thereby enhancing knowledge spillover effects. For enterprises situ-
ated in geographically disadvantaged locations, market accessibility
plays a prominent role and exhibits higher marginal utility.

The influence mechanism of market accessibility was further ana-
lyzed by considering the heterogeneity of geographical and supplier
distances. The first factor was the heterogeneity of geographical dis-
tance, as shown in Table 10. By considering SC efficiency, stability,
and adaptability as pathways, the impact of market accessibility on
enterprise innovation reveals that the influence of the high geo-
graphical distance group is more pronounced than that of the low
geographical distance group, with a wider disparity. Second, as
shown in Table 11 regarding heterogeneity in supplier distance, the
mechanism effect of market accessibility on enterprise innovation
reveals that the impact of market accessibility is more pronounced
for the high supplier distance group than for the low supplier dis-
tance group. However, this disparity between the two groups is rela-
tively smaller when compared to the influence of geographical
distance.

A comparison of geographical distances showed that the overall
spatial location of a city remained unaltered, whereas enhanced mar-
ket accessibility mitigated the disadvantages arising from geographi-
cal factors. In terms of supplier distance, the gap between the two
groups has narrowed. Market accessibility expands the range of sup-
plier options available to enterprises. Enterprises can modify the dis-
tance between themselves and their suppliers independently.
Although suppliers are indispensable, enterprises willingly accept
the corresponding supplier distance. However, in certain scenarios,
enhanced market accessibility provides enterprises with an opportu-
nity to switch suppliers. Consequently, its impact is less significant
than that of reducing the overall relative geographical distance of an
enterprise’s location.

Conclusions

This study examines the impact of market accessibility on enter-
prise innovation performance through SC resilience using panel data
from China’s A-share listed companies from 2011 to 2021. The find-
ings indicated the following: First, although the expansion of the
external market diminishes the impact of market accessibility, it gen-
erally fosters the growth of enterprises’ innovation performance. Sec-
ond, market accessibility enhances SC efficiency and adaptability,



Table 9
Results of heterogeneity (4).

Variable (1) (2) (3) (4)
30 %_
lower_dis

30 %_upper_dis 30 %_lower_
supply_dis

30 %_
upper_supply_dis

Ma 0.547*** 1.1801** 1.0142*** 3.3544***
(5.7529) (2.6042) (2.9411) (3.1307)

Inet 0.7652*** 0.4092** 0.6412** 0.6147**
(5.9808) (2.2631) (1.9195) (1.8843)

Govspend �0.2554*** �0.1947 �0.1891** �0.7541**
(�2.9962) (�1.0014) (�2.3432) (2.2553)

Teacher 0.6750*** 0.6433*** 0.8986 1.8579**
(5.4264) (5.1765) (4.9131) (1.8561)

Firmsize 0.3522*** 0,8866*** 1.6157*** 1.2082***
(6.8054) (8.0440) (25.0882) (4.5366)

ALratio �1.3700 �0.7672*** �1.8854*** �0.3417***
(0.5471) (�9.3545) (4.6027) (2.7323)

RGrate 1.2125** 1.3816*** 4.0868*** 1.0147***
(2.4884) (9.1186) (6.0465) (4.7891)
�0.1126 �0.1481*** 0.5701*** �0.4647***

Firmage (�1.1926) (�3.0919) (5.3517) (�9.6287)
Boardsize 0.5208** �0.0379 0.4303* 0.9887***

(2.0994) (�0.0313) (1.4797) (7.0492)
_cons 61.8558*** 13.8557*** 33.2201*** 45.1118**

(57.186) (2.6585) (7.4701) (2.5250)
City FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes
R2 0.1878 0.2354 0.1314 0.1455
N 2706 3080 4972 4521

Note: *, **, and *** indicate p < 0.1, p < 0.05, and p < 0.01, respectively.

Table 10
Results of heterogeneity (5).

Groups Variable (1) (2) (3)
Eff Sta Recov

30 %_lower_distance Ma �0.6709** �0.4857** �0.5556***
(�2.1695) (�2.2084) (�3.5259)

CtrlVar Yes Yes Yes
_cons 12.8149*** 25.1768*** 44.0411***

(3.6884) (10.4938) (8.1369)
City FE Yes Yes Yes
Year FE Yes Yes Yes
Firm FE Yes Yes Yes
R2 0.3400 0.1266 0.2010
N 2977 3079 2968

30 %_upper_distance Ma �1.3061** �1.7106* �1.6063***
(�2.5087) (�1.8264) (�3.9972)

CtrlVar Yes Yes Yes
_cons 18.1938*** 23.8398** 28.8564***

(3.0110) (2.2909) (3.8997)
City FE Yes Yes Yes
Year FE Yes Yes Yes
Firm FE Yes Yes Yes
R2 0.2170 0.1783 0.2289
N 2706 2706 2706

Note: *, **, and *** indicate p < 0.1, p < 0.05, and p < 0.01, respectively.

Table 11
Results of heterogeneity (6).

Groups Variable (1) (2) (3)
Eff Sta Recov

30 %_lower_supply_dis Ma �0.2457** �0.5141** �0.2846**
(�2.1419) (�2.0588) (�2.2133)

CtrlVar Yes Yes Yes
_cons 4.8552*** 28.5370*** �2.6670***

(19.6968) (9.9905) (�13.1480)
City FE Yes Yes Yes
Year FE Yes Yes Yes
Firm FE Yes Yes Yes
R2 0.2001 0.1346 0.1295
N 4410 4521 4372

30 %_upper_supply_dis Ma �0.5292*** �1.0492*** �0.8712***
(�3.6091) (�2.6401) (�7.0631)

CtrlVar Yes Yes Yes
_cons 9.9704*** 148.9764*** 64.2571*

(5.8832) (3.3161) (1.9377)
City FE Yes Yes Yes
Year FE Yes Yes Yes
Firm FE Yes Yes Yes
R2 0.2773 0.1942 0.2805
N 4812 4972 4814

Note: *, **, and *** indicate p < 0.1, p < 0.05, and p < 0.01, respectively.
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thereby promoting innovation. Third, market accessibility weakens
SC stability, thus facilitating the growth of enterprise innovation per-
formance. Market accessibility broadens the selection of suppliers
available to enterprises, thereby fostering innovation. Fourth, the
effect of market accessibility on firm innovation through SC resil-
ience is more pronounced in metropolitan areas and larger corpora-
tions. Fifth, market accessibility mitigates the disadvantages of
geographical distance and enhances enterprises’ SC efficiency.
Simultaneously, this increases the possibility of enterprises switch-
ing suppliers. This possibility undermines SC stability while bolster-
ing adaptability.
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Implications

Academic implications

First, the study provided a new perspective to SC studies. In main-
stream studies, the discussion on SC resilience primarily revolves
around advancements in information technology and enterprise digi-
tal transformation (He et al., 2023; Yan et al., 2024). Our results take
a different perspective by emphasizing the role of market accessibil-
ity in promoting the efficient functioning of SC systems, thereby
offering a novel viewpoint. Second, the results indicate that the effect
of market accessibility on SC resilience is not uniform. Market acces-
sibility facilitates enterprise innovation by enhancing efficiency, and
the expansion of the market scope resulting frommarket accessibility
bolsters SC adaptability and compromises stability. Third, we analyze
a new economic mechanism. Current research indicates a disconnect
between the impact of market accessibility on economic develop-
ment (Saidi et al., 2020) and the impact of SC management on firm
innovation (Malacina & Teplov, 2022). This study aims to fill the gap
between these two aspects.

Practical implications

For the government, enhancing market infrastructure, such as
transportation and information networks, can facilitate the function-
ing of the SC system and foster the advancement of enterprise inno-
vation performance. In addition, excessive government intervention
in the innovation sector adversely affects enterprises’ innovative out-
put. Policymakers should aim to facilitate market integration and
optimize the business environment by providing infrastructure sup-
port for enterprises’ innovation activities.

Enterprises should avoid prioritizing SC stability without consid-
ering product innovation. Market accessibility enables enterprises to
expand their reach into a broader market, while providing a wider
selection of suppliers. Diversifying supplier choice plays a crucial role
in enhancing innovation performance. In response to growing
demand in emerging markets, downstream enterprises can benefit
from expanding their pool of alternative suppliers, fostering product
innovation, and adapting to market dynamics. Upstream suppliers
should simultaneously diversify their raw material sources and
engage in moderate product innovation to ensure SC stability.
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Limitations and future lines

This study has several limitations that need to be addressed in
future studies. First, the role of information technology in market
access is not considered. In this study, we only consider the improve-
ment in market accessibility caused by the increase in traffic speed
and use the number of Internet users to control the level of informa-
tion technology in the model. The network characteristics of the
information infrastructure were not considered.

Second, this study employs a regression analysis to investigate the
influence of market accessibility and SC resilience on firm innovation
performance. Game theory is a widely used analytical approach in SC
management. Future researchers could consider developing a two-
period game model wherein the speed parameter for an enterprise’s
recovery from SC disruption reflects its level of SC resilience for
mathematical analysis.
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