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Abstract: Innovation has always been a key driver of economic development, particularly in 

the context of small and medium-sized enterprises (SMEs). Despite their significant 

contributions, many of these enterprises currently lack strong research and development 

capabilities, face challenges in innovation investment, and struggle to produce high-quality 

innovative results. To address these issues and overcome funding obstacles, many SMEs are 

turning to supply chain finance (SCF) as a supplementary financing method. This study utilizes 

stata16 and fixed effects models to analyze the impact and mechanism of SCF on enterprise 

innovation performance (EIP), focusing on companies listed on the SME Board and GEM in 

Shenzhen, China from 2011 to 2020. The findings reveal that SCF can effectively enhance 

enterprise innovation output, facilitating the conversion of resources into high-quality 

innovation results. Additionally, the study demonstrates that supply chain concentration acts 

as a mediator between SCF and EIP. Moreover, SCF is found to significantly boost EIP with 

low supplier concentrations and high customer concentrations. This suggests that SMEs 

encounter obstacles to innovation from suppliers and customers, and SCF may not fully address 

the challenges posed by these relationships. Overall, this research offers new empirical insights 

into the economic implications of companies adopting SCF, providing valuable guidance for 

enterprises in optimizing innovation decisions and for the government in enhancing supplier 

and customer information disclosure systems. 

Keywords: supply chain finance; enterprise innovation performance; supply chain 

concentration; enterprise innovation; middle and small-sized enterprises 

1. Introduction 

Supply chain finance (SCF), as a new financial tool, aims to support sustainable 

projects by small and medium-sized enterprises (SMEs) to promote coordinated 

progress in the economy, society, and supply chain management. Innovation is 

identified as the primary driver of development, with scientific and technological 

innovation capabilities being crucial for any country’s competitiveness. SMEs are at 

the forefront of technological and comprehensive innovation, not only in terms of 

research and development of technology and new products, but also in nurturing and 

producing high-tech talent. These responsibilities are essential for enterprises to fulfill 

in the present and serve as a catalyst for future growth. SMEs play a vital role in the 

economic growth and development of a country, often being referred to as its backbone 

(Abbasi et al., 2018). However, limited access to funding has significantly impeded 

innovation in SMEs. The reliance on a singular financing method, such as loans from 

financial institutions, is a common challenge for SMEs due to their small scale, low 

credit ratings, and uncertain growth prospects (Bozintan, 2022). This reliance can be 
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further complicated by information asymmetry between SMEs and financial 

institutions, leading to financial constraints (Beck, 2007). Enterprise R&D activities 

entail high investment risks and long investment cycles, leading to highly uncertain 

output results, exacerbating information asymmetry issues (Sun et al., 2019). SMEs 

are keen on a new financing channel to mitigate information asymmetry and access 

low-cost, substantial funds. SCF has emerged as a viable financing option, garnering 

attention from governments and businesses worldwide. Essentially, SCF involves 

financial services and products where multiple organizations in the supply chain 

coordinate operating funds, facilitate transaction information connectivity, mitigate 

financing risks, and foster sustainable transactions (Hofmann, 2005). At its core, SCF 

aims to facilitate the flow of financial capital to projects and enterprises that struggle 

to secure financing, are innovative, and prioritize sustainability. While both SCF and 

enterprise innovation performance (EIP) are pivotal in current developments, their 

interplay remains underexplored in academia. Particularly in China’s unique economic 

and cultural context, the impact of the interaction between SCF and enterprise 

innovation on the competitive positioning of SMEs remains uncharted territory, 

warranting further investigation. 

The increasing technical complexity of high-tech products and the accelerated 

pace of product updates pose challenges for enterprises to innovate effectively (De 

Jong et al., 2015). Resource dependence theory suggests that organizations, lacking 

all necessary resources internally, must engage in social relationships and resource 

exchange to achieve their goals (Schiele et al., 2015). This has led to a shift from 

closed innovation to open innovation and collaborative innovation, where enterprises 

seek external innovation resources and engage in deep partnerships. Upstream and 

downstream stakeholders in the supply chain, such as suppliers and customers, play 

crucial roles in enterprise innovation. Supply chain concentration (SCC), reflecting 

procurement and sales focus, is a key aspect of supply chain partnerships (Chen et al., 

2023). It highlights the frequency of transactions between enterprises and supply chain 

members, encompassing supplier concentration (SC) and customer concentration 

(CC). Wei et al. (2024) took Chinese listed enterprises as the research object, explored 

the influence of SC and CC on enterprise performance, and expressed SC as the 

number of raw material suppliers and the concentration of procurement. CC is 

expressed as the number of business customers and the degree of concentration of 

sales. Therefore, SCC reflects the dependence of enterprises on large suppliers and 

customers. 

Based on existing research, the general consensus among scholars is that SCF has 

a positive impact on driving enterprise innovation. Previous studies have examined 

the intermediary role of financing constraints (Chen et al., 2020) and the moderating 

influence of CC (Ma and Han, 2021) on the relationship between SCF and EIP. 

However, there are some notable gaps in the literature. Firstly, most existing research 

has focused on all listed companies without considering the potential differences in 

the effects of SCF on large enterprises versus SMEs. Limited attention has been given 

to exploring how SCF affects innovation in SMEs. Secondly, the current literature 

primarily discusses the impact of CC on enterprise innovation, neglecting the role of 

SC in driving innovation. Thirdly, few scholars have integrated the ‘supplier-customer’ 

relationship into the research framework when examining the connection between 



Journal of Infrastructure, Policy and Development 2024, 8(8), 6312.  

3 

SCF and EIP. Therefore, it is imperative to conduct comprehensive research on how 

SCF influences innovation performance specifically in SMEs. 

This study utilizes data from China’s Shenzhen SME Board and GEM listed 

companies spanning from 2011 to 2020, sourced from the CSMAR database, to 

empirically examine the influence of SCF on EIP within the context of SCC. The 

findings of the research support the assertion that SCF has a positive impact on EIP. 

SCC acts as an intermediary variable that affects EIP through SCF. Additionally, 

further analysis reveals that the impact of SCC on EIP exhibits two different directions 

(Huang and Sutunyarak, 2024). This study makes significant contributions to the 

literature in several aspects. Firstly, it explores the impact of SCF on EIP by utilizing 

up-to-date data. The findings suggest that SCF plays a crucial role in enhancing EIP, 

offering a fresh perspective on this relationship. Secondly, this study delves into the 

influence of supply chain concentration on both SCF and EIP. Hottenrott and Lopes‐

Bento (2016) indicates that smaller, younger enterprises, and those with limited 

resources can gain from increased R&D collaboration. This study emphasizes the 

importance of examining this relationship from both supplier and customer 

perspectives, underscoring their role as essential external entities that impact the 

development of SMEs. Secondly, this study indicates that SC and CC can influence 

the willingness of enterprises to share knowledge and information within SCF 

platforms, ultimately affecting EIP. Thirdly, this study takes the companies listed on 

the SME Board and GEM in Shenzhen, China as the research object, enriching the 

research results on SCF and EIP. Finally, this study provides theoretical and empirical 

basis for the government to rationally use supply chain financial tools to improve the 

innovation quality of SMEs. This has certain reference value for SMEs to raise funds 

through SCF, obtain resources from suppliers and customers, promote R&D 

investment, and improve their innovation capability and enhance core competitiveness 

of enterprises. 

2. Literature review  

2.1. Enterprise innovation performance 

Innovation involves enterprises leveraging knowledge and services to create new 

products, services, processes, or business models (Salavou and Avlonitis, 2008). It is 

the process of translating new discoveries and ideas into tangible outcomes, bridging 

the gap between the scientific and business ecosystems (Clarysse et al., 2014). 

Scientific discovery participants acquire commercialized knowledge and apply it in 

the market, while commercial development participants gain scientific insights to link 

discoveries with market needs, boosting economic benefits. The innovation 

intersection zone, essentially an innovation network, requires diverse participants to 

navigate between adjacent ecosystems, reorganize varied knowledge, and achieve 

innovation objectives (Dedehayir et al., 2018). However, knowledge flow within the 

network may face obstacles, even among spatially close participants, due to lack of 

direct contact or cognitive disparities. Network brokers play a crucial role in 

facilitating communication between disconnected actors, holding a structural position 

to bridge gaps and enhance knowledge exchange, ultimately boosting the innovation 

potential of the network (Kwon et al., 2020). After the end of the twentieth century, 



Journal of Infrastructure, Policy and Development 2024, 8(8), 6312.  

4 

due to the growing technological complexity, rapid changes in technology, and 

intensified market competition, individual enterprises, particularly SMEs, face 

challenges in achieving successful innovation independently (Bogers et al., 2018). As 

a result, SMEs have increasingly turned to the open innovation strategies to enhance 

their innovation performance through collaborations with external organizations (Lu 

et al., 2021). While there is limited research on how SMEs excel in innovation, both 

academic studies and management practices have shown a rising interest in enterprise 

performance evaluation systems. The performance of a commercial enterprise within 

a capitalist framework is typically assessed based on financial metrics such as return 

on investment and payback period, as well as operational efficiency metrics like 

productivity and cycle times (Kaplan and Norton, 1992). In the realm of innovation 

strategies for gaining competitive advantage, scholars have observed that value is not 

solely derived from tangible assets, but also from intangible assets within an enterprise. 

To gauge this dual value creation, scholars have developed a set of non-financial 

indicators that complement traditional financial metrics. These models include the 

performance measurement matrix (Keegan et al., 1989), the results and determinants 

framework (Fitzgerald et al., 1991), the performance pyramid (Lynch and Cross, 1991), 

the balanced scorecard (BSC) (Kaplan and Norton, 1992), and the performance prism 

(Neely et al., 2002). Dewangan and Godse (2014) argue that innovation consists of 

four stages based on the lifecycle perspective theory: lifecycle perspective, incubation 

of ideas, commercialization of ideas, and realization of innovation. They also proposed 

a process-based innovation performance evaluation scheme, emphasizing the 

importance of expanding evaluation dimensions, aligning with the innovation process, 

considering stakeholders’ goals, establishing causal relationships between measures, 

and ensuring ease of implementation and usability. Edquist et al. (2018) argued that 

the Innovation Union Scoreboard lacks meaningful measures of innovation 

performance. They proposed a new approach using a simple index number and 

advanced nonparametric Data Envelopment Analysis techniques to redefine 

innovation input and output indicators. By employing bias-corrected efficiency scores, 

they ranked innovation across 28 EU countries and introduced the Summary 

Innovation Index as a more accurate reflection of innovation levels. This suggests that 

Data Envelopment Analysis techniques could also be applied to assess the innovation 

output performance of enterprises. 

2.2. Supply chain finance 

After the 2008 financial crisis, SCF has emerged as a key development strategy 

for logistics companies (Elliot et al., 2020). It has evolved into the primary financing 

method and a significant financing channel for addressing the financial challenges 

faced by SMEs. According to Lee et al. (2015), the lack of information transparency 

among SMEs can impact financing costs. This lack of transparency hinders financial 

institutions from effectively monitoring and overseeing the performance of these 

enterprises post-loan approval. Additionally, in cases of default by SMEs, financial 

institutions are often unable to impose strict penalties, leading to a reluctance in 

providing further loans to such enterprises. Consequently, financial institutions have 

tightened loan conditions and increased financing barriers for SMEs. The 
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advancement of SCF has brought about value-added effects, transmission effects, and 

optimization effects for the growth of SMEs. Walters (2004) emphasizes that SCF is 

a management service rooted in the value chain. It offers financial services to all 

stakeholders involved in the supply chain, fostering value creation and enabling 

stakeholders to realize value appreciation. Furthermore, Hofmann (2005) defines SCF 

as the comprehensive allocation of funds by two or more organizations (including 

external service providers) within the supply chain. It represents a fusion of logistics, 

management, strategic partnerships, and financial activities among enterprises within 

the supply chain. Supply chain cooperative enterprises establish a mutual commitment 

to share relationship resources, capabilities, information, and jointly bear risks through 

medium and long-term contracts. The aim of SCF is to reduce capital costs, enhance 

cash flow, and boost the credibility of the supply chain. Parties, like buyers, benefit 

from extended payment terms by leveraging loans from financial services providers to 

settle payments to suppliers. Suppliers have the option to receive payments early at a 

discounted price or at the original price during normal payment cycles. This 

collaborative financing approach fosters a more dependable supply base and alleviates 

financial burdens for suppliers. SCF prioritizes the collective interests of the entire 

supply chain over individual enterprises. The key participants in SCF include core 

enterprises, suppliers, buyers, and financial service providers, who come together to 

maintain product production and establish mutually beneficial partnerships. Söderberg 

and Bengtsson (2010) stated that among SMEs, there is a strong link between supply 

chain maturity and performance, among others. The relationship between supply chain 

maturity and financial performance. They further stated that SMEs can improve their 

performance if they use maturity indicators in reference areas of supply chain 

operations and can have an optimistic impact on supply chain performance and 

financial results. 

2.3. Supply chain concentration 

Research often indicates that the success of enterprises in technology-driven 

industries hinges on developing and commercializing innovative technologies in new 

products. Enterprises that excel in creating new technological knowledge are 

commended for blending internal knowledge with external sources (Berman and 

Hagan, 2006; Kirchberger and Pohl, 2016). In this regard, enterprises capable of 

creating new technological knowledge are praised for producing knowledge internally 

and combining it with external knowledge sources (Rosenkopf and Nerkar, 2001). 

However, in the process of identifying knowledge and integrating it into the 

enterprises’ own knowledge base, enterprises need to deliberately seek out and access 

relevant cutting-edge knowledge. There are many sources of this knowledge. 

Businesses prefer to obtain the latest cutting-edge market knowledge from suppliers 

and customers. The degree of SCC determines the abundance of heterogeneous 

resources outside the enterprise, but the management and effective utilization of these 

heterogeneous resources are the key to generating innovative performance, which is 

inseparable from an efficient enterprise supply chain mechanism. Laursen and Salter 

(2006) pointed out that suppliers, customers, competitors and universities are the four 

main search sources for enterprises to conduct open knowledge search. Basole (2017) 



Journal of Infrastructure, Policy and Development 2024, 8(8), 6312.  

6 

proposed that knowledge flowing among supply chain partners can become a source 

of enterprise innovation. Lanier et al. (2010) divided SCC into two dimensions: 

suppliers and customers. In the upstream of the supply chain, suppliers play a crucial 

role. Wang and Hu (2020) discovered that collaborative innovation with suppliers can 

streamline the process of gathering information for innovation, reducing time and 

investment, and pave the way for identifying new innovation opportunities in the 

future. Narasimhan (2013) emphasized the significance of absorptive capacity theory 

in open innovation, highlighting the importance of leveraging the outputs of various 

suppliers. Enterprises can drive outside-in innovation by leveraging supplier networks, 

necessitating the establishment of knowledge exchange mechanisms within these 

networks. Moving downstream in the supply chain, customers become central. Köhler 

et al. (2012) noted that customers significantly contribute to product market-driven 

knowledge search, offering unique market insights that fuel innovation. Notably, 

innovation stemming from suppliers and customers may differ due to the distinct 

resources each group provides. Suppliers, situated upstream in the value chain, 

primarily offer technical knowledge related to product production, while customers, 

with their consumer-facing interactions, provide valuable market insights to 

enterprises (Haq et al., 2021). 

3. Theoretical analysis and research hypothesis 

3.1. Supply chain finance and Enterprise innovation performance 

Innovation is a challenging long-term investment often limited by financial 

constraints (Hall, 2002). Major multinational companies like Walmart (Chen et al., 

2019), Boeing (Tang et al., 2009), and Siemens (Abbasi et al., 2018) have established 

SCF platforms to support their smaller suppliers, boosting liquidity and improving 

cash flow. Analyzing the SCF Programs of these enterprises reveals two key benefits 

for financing SMEs. Firstly, SCF helps these enterprises generate internal funds, 

easing the financial ‘dilemma’ of daily operations, enhancing their business 

environment, improving operational capabilities, and reducing the risk of financial 

difficulties (Xu and Xuan, 2021). Secondly, engaging in SCF fosters close 

relationships with other supply chain partners, ensuring stability and reducing risks 

associated with innovation. By sharing information and resources, SMEs can access 

quality investment opportunities, reducing the inclination to invest in financial assets 

over physical investments (Yang et al., 2021). 

Based on the aforementioned analysis, we propose the following hypothesis: 

Hypothesis 1 (H1): Supply chain finance has a positive impact on enterprise 

innovation performance. 

3.2. Supply chain finance and supply chain concentration 

Knowledge and information play a crucial role in driving enterprise innovation. 

The sharing of knowledge and information between enterprises and suppliers has been 

identified as a key strategy for successful innovation (Jaca et al., 2016). In situations 

where SC is low, enterprises have the flexibility to engage with multiple upstream 

suppliers, reducing their reliance on a single supplier and minimizing the costs 
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associated with switching suppliers. This diversified supply model allows enterprises 

to access a broader spectrum of new knowledge and information, thereby enriching 

resources for innovation activities and ultimately enhancing the EIP. However, as SC 

increases, suppliers gain leverage in negotiating raw material prices. This may lead to 

suppliers prioritizing their own interests and raising raw material prices, consequently 

escalating corporate procurement costs. Moreover, highly concentrated suppliers may 

leverage their bargaining power in the supply chain to demand extended commercial 

credit terms from enterprises, placing strain on the enterprise’s cash flow and 

potentially impeding the positive impact of SCF on innovation within the enterprise. 

On the other hand, downstream customers play a crucial role in enterprise 

innovation strategies as they serve as the vital link between enterprises and consumers. 

While Pan et al. (2020) highlighted that excessive CC could potentially impede 

enterprises’ technological advancements, Krolikowski et al. (2017) presented an 

alternative perspective. They suggested that strong relationships between enterprises 

and customers could lead to higher switching costs, thereby incentivizing companies 

to invest more in innovation. In scenarios with high CC, enterprise-customer 

relationships tend to be more robust, reducing maintenance costs and ensuring stable 

and continuous purchases of the enterprise’s products. This, in turn, boosts the 

enterprise’s inventory turnover rate and enhances profit margins, encouraging 

increased innovation investments. Technological innovation, as noted by Edler (2010), 

is driven by demand, and enterprises often draw inspiration for innovation from 

feedback provided by downstream customers. With high CC, demand information is 

communicated swiftly and accurately, making enterprises more receptive to novel 

ideas and further fueling innovation motivation (Hou et al., 2021). Such close 

customer relationships empower enterprises to develop new products that align better 

with market needs, thereby gaining a competitive edge. 

Based on the aforementioned analysis, we propose the following hypothesis: 

Hypothesis 2a (H2a): Supply chain finance has a negative impact on supplier 

concentration. 

Hypothesis 2b (H2b): Supply chain finance has a positive impact on customer 

concentration. 

3.3. Supply chain concentration and Enterprise innovation performance 

Suppliers play a key role as stakeholders in close business relationships with 

enterprises. Effective communication and collaboration between suppliers and 

enterprises can enhance resource complementarity, facilitate information exchange, 

boost innovation enthusiasm, and improve innovation efficiency. Drawing from 

resource dependence theory, enterprises accumulate unique and valuable resources 

over time, which are difficult to replicate. Innovation theory posits that innovation 

involves reorganizing and combining various resources to enhance production 

efficiency. Thus, a lower SC and a greater number of suppliers expose enterprises to 

a wider range of heterogeneous resources, providing valuable materials for innovation 

and access to personnel for technical support. This exposure can stimulate innovative 

behavior and enhance EIP. Gronum et al. (2012) supported this perspective through 

their analysis of SMEs. Additionally, SCC impacts innovation performance by 
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influencing the bargaining power of transaction parties. According to Porter’s five 

forces model, if the value of input factors provided by suppliers represents a significant 

portion of an enterprise’s product costs, the supplier’s bargaining power is 

strengthened, leading to potential price increases for raw materials and other tactics 

that may compromise the company’s interests. Research findings by Dhaliwal et al. 

(2016) indicate that higher SC heightens the risks faced by a company from its partners, 

resulting in increased debt and equity costs. Moreover, as enterprise performance 

weakens and available cash diminishes, many enterprises tend to reduce their 

investments in innovation to maintain regular internal operations. 

Customers play a crucial role not only as the focus of business activities and the 

foundation of business outcomes, but also as the driving force behind product and 

business design. The level of CC directly impacts the level of innovation input and the 

efficiency of innovation output. Customers, as direct market participants, possess 

valuable market demand information and have the ability to swiftly identify market 

trends, accurately estimate market demand, and adapt to market changes promptly. 

Chang and Taylor (2016) and Morgan et al. (2018) highlighted the significance of 

customer involvement in the development of new products. By engaging with diverse 

customers, enterprises can access a variety of resources such as market demand 

insights and technical expertise, enabling them to generate fresh ideas and identify 

opportunities for product development, ultimately fostering enterprise innovation. 

Moreover, when an enterprise sells a large volume of products to a limited number of 

customers, it indicates a high level of CC, a significant reliance on customers, and a 

strong customer bargaining power. Sarkar et al. (2023) highlighted that an increase in 

bargaining power could lead customers to negotiate for better quality products at 

reduced prices, prompting sellers to enhance product quality and lower prices. This, 

in turn, may result in enterprises limiting their innovative endeavors due to financial 

constraints, thereby weakening overall EIP. Additionally, downstream relationships 

within the supply chain denote enduring and cooperative ties between enterprises and 

customers. Zhao et al. (2023) suggested that heightened CC could exacerbate financial 

constraints for enterprises, potentially leading to extended payment terms and 

increased credit sales. When customers tie up an enterprise’s funds, it inevitably 

shortens the turnover period and internal resources available to the enterprise. Given 

that sustained innovation efforts necessitate continuous investment in R&D over an 

extended period, customer control of corporate funds may hinder R&D activities by 

limiting resources and potentially reducing R&D investment. 

Based on the aforementioned analysis, we propose the following hypothesis: 

Hypothesis 3a (H3a): supplier concentration has a negative impact on enterprise 

innovation performance. 

Hypothesis 3b (H3b): customer concentration has a negative impact on enterprise 

innovation performance. 

3.4. Mediating role of supply chain concentration 

The supply chain serves as a vital link connecting enterprises through logistics, 

capital flow, information flow, and technology flow, establishing a stable, long-term, 

and highly reliable partnership (Khan et al., 2015). Unlike the pursuit of personal gain, 
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supply chain partnerships prioritize teamwork over competition, ensuring fair and 

reasonable distribution of interests among collaborating enterprises to maximize 

overall benefits (Song et al., 2020). In the current era of open innovation, the 

complexity of innovation has risen, and the pace of product updates has quickened 

(Rubera et al., 2016). Innovation within enterprises now relies on collaborative efforts 

among supply chain members (Yang et al., 2020), rather than solely on individual 

investments. By enhancing integrated supply chain management, fostering 

collaborative and mutually beneficial partnerships, and leveraging the synergies of the 

supply chain system through knowledge sharing, information exchange, and technical 

collaboration, SMEs can optimize the allocation of innovative resources, adapt to 

market demands, reduce innovation costs and risks, and enhance their technological 

capabilities. Specifically, the positive impact of supply chain on the innovation 

performance of SMEs can be analyzed from three main aspects: input, process, and 

output. Firstly, enhancing supply chain integration allows these enterprises to 

effectively integrate and utilize R&D resources and capabilities from both upstream 

and downstream partners, fostering multi-party cooperation and innovation while 

reducing costs associated with acquiring innovative resources such as knowledge, 

information, and technology. Additionally, supply chain partnerships characterized by 

cooperation and competition effects can increase asset specificity between enterprises, 

improving operational collaboration stability, reducing transaction friction, and 

ultimately lowering transaction costs (Deng et al.,2021). Secondly, at a higher level of 

supply chain partnerships, strategic cooperation among partners facilitates the 

formation of a community of interests, reducing opportunistic behavior and ensuring 

stability in production and operation activities, thereby decreasing operational risks 

and optimizing the innovation environment. Lastly, in terms of innovation output, the 

supply chain enables enterprises to better understand their own resources and 

positioning, enhancing resource allocation capabilities and expediting innovation 

output. By maintaining a high level of CC, SMEs can promptly identify customer 

innovation needs and trends, develop targeted innovation plans, and enhance the 

efficiency and success rate of new product research and development. Furthermore, 

the establishment and growth of SCF systems facilitate deeper trade cooperation 

between organizations as major suppliers and customers become integrated into the 

supply chain network. SCF adds a strong chain to supply chain partnerships. 

Based on the aforementioned analysis, we propose the following hypothesis: 

Hypothesis 4 (H4): Supplier concentration mediates between supply chain 

finance and enterprise innovation performance. 

Hypothesis 5 (H5): Customer concentration mediates between supply chain 

finance and enterprise innovation performance. 

Based on the above assumptions, this study can establish the following 

conceptual model (Figure 1). 
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Figure 1. Conceptual model. 

4. Methods 

4.1. Sample source and data selection 

This study meticulously selected listed companies in the SME Board and GEM 

Shenzhen, China, from 2011 to 2020 as the initial research sample. The choice of 2011 

as the starting point of the sample period was informed by multiple considerations. 

Firstly, in December 2007, the China Securities Regulatory Commission issued the 

Content and Format Guidelines for Information Disclosure of Publicly Issued 

Securities Companies—No. 2 Annual Report Content and Format’, explicitly 

requiring listed companies to disclose information on their major suppliers and 

customers, including the proportion of procurement amounts from the top five 

suppliers to the annual total procurement amount and the proportion of sales amounts 

from the top five customers to the enterprise’s total sales. This regulation prompted 

listed companies to gradually disclose information on suppliers and customers, 

providing ample data sources for this study. Secondly, in 2005, Shenzhen 

Development Bank, as the first bank in China, introduced the country’s first SCF 

solution. This solution replaced traditional real estate assets with receivables and 

payables as collateral for loan issuance (Li and Hu, 2017). Subsequently, more and 

more banks began to launch different types of SCF businesses, and listed companies 

gradually joined this financial system. Considering that the development of SCF 

business required a certain amount of time, this study assumes that the number of listed 

companies engaging in SCF business had significantly increased by 2011, five years 

later. Lastly, in December 2020, China experienced the outbreak of the COVID-19 

pandemic. Subsequently, in 2021, the Chinese government implemented strict 

lockdown measures to contain the spread of the virus. These consecutive pandemic 

and policy measures had profound impacts on the operations of Chinese enterprises in 

2021, with many enterprises experiencing severe operational disruptions. Therefore, 

to ensure the accuracy and reliability of the study, we chose 2020 data as the endpoint 

of our research. In summary, based on data from 2011 to 2020, this study delves into 
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the situation of EIP among A-share listed companies in the SME Board and GEM 

Shenzhen against the backdrop of SCF. It aims to provide valuable references for 

research and practice in the fields of SCF and EIP. This study excluded certain 

enterprises from the initial sample based on the following criteria. (1) Enterprises 

facing financial difficulties, special transfer (PT), or those classified as special 

treatment (ST or *ST) by the China Securities Regulatory Commission, with no signs 

of financial improvement in the year following ST classification. (2) Financial, 

insurance, securities, public utilities, and social service enterprises due to variations in 

accounting systems. (3) AB-share or AH-share cross-listed companies; (4) Samples 

with missing financial data. (5) Samples with missing or discontinuous disclosures of 

customer and supplier information. (6) To account for potential outliers, all continuous 

variables were winsorized at the top and bottom 1% levels. The final sample used in 

this study consisted of 15,275 firm-year observations from 1,656 enterprises (Huang 

and Sutunyarak ,2024). 

4.2. Measurement of variables 

SCF is the study’s independent variable. De Rassenfosse et al. (2013) used the 

number of patents to measure enterprise innovation performance. So EIP which is 

determined by how many new patents are invented by enterprises is the dependent 

variable. Firm Size, profitability, firm nature and so on are the control variable. Table 

1 provides details on the measurement of these variables (Huang and Sutunyarak, 

2024). 

Table 1. Variables and definition. 

Variable Types Variable name Variable symbol Definition 

Dependent 

variable 

Enterprises 

innovation 

performance 

Patent 

Enterprises innovation performance mainly refers to the input and output results of 

enterprises in terms of new technology R&D investment Following Ren et al. (2015) 

that measures EIP, we use the value of in (design patents + utility model patents + 

invention patents + 1). 

Independent 

variable 

Supply chain 

finance 
SCF 

SCF is a collaborative and innovative business model that provides credit and services 

to businesses. It converts non-current assets into cash without incurring additional 

liabilities. Following Wu et al. (2022) that measures SCF, we use the value of in 

(account payables + notes payables + mortgage loan). 

Intervening 

Variable 

Supplier 

concentration 
SS 

Supplier concentration refers to the concentration of supplier s’ supplying shares on 

the side of the enterprise. Following Yang (2017) that measures SC, we use the ratio 

of top five suppliers purchase amount to total purchase amount. 

Customer 

concentration 
CC 

Customer concentration refers to the concentration of customers’ purchasing shares on 

the side of the enterprise. Following Yang (2017) that measures CC, we use the ratio 

of top five customers payment amount to total payment amount. 

Control variables 

Firm Size Size Total assets’ natural logarithm at the conclusion of the time period. 

Firm nature Soe 
Firm nature represents who holds more enterprise shares. If the enterprise is state-

owned enterprises, the value is 1, otherwise it is 0 (Ruiqi et al., 2017). 
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Table 1. (Continued). 

Variable Types Variable name Variable symbol Definition 

Control variables 

Return on total 

assets 
Roa Ratio of earnings before interest and tax to average total assets. 

Whether the 

chairman and 

the general 

manager are the 

same person 

Dual 
Dual indicates whether the chairman and the general manager are the same person. If 

the CEO concurrently serves in that year, the value is 1; otherwise, it is 0. 

Asset-liability 

ratio 
Dta 

Asset-liability ratio is used to measure the proportion between the assets and liabilities 

of a business or individual. Ratio of total debt to total assets. 

Stock market 

listing time 
Age The number of years since the firm went public’s natural logarithm. 

To bin Q To bin Q 
Tobin’s Q defined as the ratio of the market value of a firm to the replacement cost of 

its assets, is a good measure of a firm’s longterm performance (Jose et al. 1996). 

Ownership 

concentration 
Top l Ratio of the number of first stockholder strands to total number of strands. 

Sales growth 

rate 
Growth 

Sales growth rate is the rate of increase in operating income this year over the previous 

year. Ratio of the current year’s sales revenue to the total sales revenue of the previous 

year. 

Industry  Industry It was used to control the effects of time. 

Year Year 
It was based on the 2012 China Securities Regulatory Commission (CSRC) industry 

classification codes (first digit). 

Source: Author’s Own. 

4.3. Model specification 

To explore the effect of SCC on SCF and EIP, we constructed models 1 to 7, of 

which models 2 to models 3 test H2a to H2b, and models 4 to models 5 test H3a to 

H3b (Huang and Sutunyarak, 2024). 

𝑃𝑎𝑡𝑒𝑛𝑡 = 𝛼0 + 𝛼1𝑆𝑐𝑓𝑖，𝑡 + 𝛼2𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝑌𝑒𝑎𝑟 + 𝜀𝑖,𝑡  (1) 

𝑆𝐶 = 𝛽0 + 𝛽1𝑆𝑐𝑓𝑖，𝑡 + 𝛽2𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝑌𝑒𝑎𝑟 + 𝜀𝑖,𝑡 (2) 

𝐶𝐶 = 𝛽0 + 𝛽1𝑆𝑐𝑓𝑖，𝑡 + 𝛽2𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝑌𝑒𝑎𝑟 + 𝜀𝑖,𝑡 (3) 

𝑃𝑎𝑡𝑒𝑛𝑡 = 𝑐0 + 𝑐1𝑆𝐶𝑖，𝑡 + 𝑐2𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝑌𝑒𝑎𝑟 + 𝜀𝑖,𝑡 (4) 

𝑃𝑎𝑡𝑒𝑛𝑡 = 𝑐0 + 𝑐1𝐶𝐶𝑖，𝑡 + 𝑐2𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝑌𝑒𝑎𝑟 + 𝜀𝑖,𝑡 (5) 

𝑃𝑎𝑡𝑒𝑛𝑡 = 𝜂0 + 𝜂1𝑆𝑐𝑓𝑖，𝑡 + 𝜂2𝑆𝑐𝑖,𝑡 + 𝜂3𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝑌𝑒𝑎𝑟 + 𝜀𝑖,𝑡 (6) 

𝑃𝑎𝑡𝑒𝑛𝑡 = 𝜂0 + 𝜂1𝑆𝑐𝑓𝑖，𝑡 + 𝜂2𝐶𝑐𝑖,𝑡 + 𝜂3𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝑌𝑒𝑎𝑟 + 𝜀𝑖,𝑡  (7) 

All variables are described in Section 3.2, Controls represents control variables, 

year and industry are year fixed effects and industry fixed effects, 𝛼0, 𝛽0, 𝑐0, 𝜂0 are 

constant terms, and 𝜀𝑖,𝑡 represents Errors (Huang and Sutunyarak ,2024). 

4.4. Data analysis method 

This study utilized Stata16.0 software to analyze the collected data. The data 

analysis involved descriptive statistical analysis, correlation analysis, regression 

equation path analysis, mediation effect test, and robustness test to verify the proposed 

hypotheses. Following the data analysis, the results are discussed (Huang and 

Sutunyarak, 2024). 
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5. Results 

5.1. Descriptive statistics 

Table 2 shows the number, mean, standard error, minimum and maximum of the 

variables in our models. The maximum VIF is 1.310, lower than the critical value of 

10, indicating that the problem of multicollinearity has been ruled out (Huang and 

Sutunyarak, 2024). 

Table 2. Descriptive statistics. 

Variables N Mean SD Min Max 

Patent 15275 2.117 2.206 0.000 11.212 

Scf 15275 0.264 0.173 0.000 1.146 

SC 15275 0.352 0.198 0.004 1.000 

CC 15275 0.3193 0.217 0.000 1.579 

Size 15275 21.94 1.149 17.641 28.257 

Soe 15275 0.229 0.420 0.000 1.000 

Roa 15275 0.03115 0.109 −4.946 0.786 

Cash 15275 0.04446 0.075 −0.714 0.664 

Dual 15275 0.3313 0.471 0.000 1.000 

Top1 15275 0.3233 0.141 0.029 0.900 

Lev 15275 0.3951 0.207 0.008 3.919 

Firm Age 15275 8.714 0.356 6.996 9.884 

Growth 15275 0.2695 2.195 −1.116 130.696 

To bin Q 15275 2.212 2.267 0.674 122.189 

Source: Results on Stata 16 software. 

5.2. Correlations analysis 

The correlation analysis of the sample used in this study is presented in Table 3. 

It is observed that SCF shows a positive correlation with EIP, while SC exhibits a 

negative relationship with EIP. This suggests that companies with higher innovative 

performance tend to have a larger number of suppliers. Additionally, it is worth noting 

that CC demonstrates a positive relationship with EIP, which can be attributed to the 

fact that enterprises with innovative performance have a more concentrated customer 

base (Huang and Sutunyarak, 2024). 

Table 3. Correlations analysis. 

Variables Patent Scf SC CC Size Soe Roa 

Patent 1       

Scf 0.109*** 1      

SC −0.155*** −0.074*** 1     

CC 0.047*** 0.080*** 0.241*** 1    

Size −0.00300 0.058*** −0.188*** −0.147*** 1   

Soe −0.108*** −0.046*** −0.0120 0.00800 0.302*** 1  
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Table 3. (Continued). 

Variables Patent Scf SC CC Size Soe Roa 

Roa 0.064*** −0.182*** −0.030*** −0.045*** 0.022*** −0.018** 1 

Cash 0.054*** −0.256*** −0.036*** −0.063*** 0.044*** 0.00700 0.277*** 

Dual 0.052*** 0.029*** 0.014* 0 −0.137*** −0.256*** 0.015* 

Top1 −0.040*** −0.085*** 0.00500 −0.00700 0.093*** 0.139*** 0.122*** 

Lev −0.067*** 0.487*** −0.086*** −0.040*** 0.484*** 0.227*** −0.356*** 

Firm Age −0.058*** −0.033*** −0.00600 −0.016** 0.201*** 0.219*** −0.068*** 

Growth 0 0 0.0120 0.0100 0.045*** −0.00300 0.050*** 

To bin Q −0.023*** −0.088*** 0.114*** 0.066*** −0.298*** −0.074*** 0.00900 

        

Var name Cash Dual Top1 Lev Firm Age Growth To bin Q 

Cash 1       

Dual −0.00800 1      

Top1 0.077*** −0.00800 1     

Lev −0.183*** −0.089*** 0.022*** 1    

Firm Age 0.024*** −0.102*** −0.061*** 0.170*** 1   

Growth 0.00100 0.00400 0.0120 0.034*** 0.00400 1  

To bin Q 0.036*** 0.046*** −0.062*** −0.114*** 0.00500 −0.014* 1 

Note: ⁎ Statistical significance at the 0.05 level. ⁎⁎ Statistical significance at the 0.01 level. ⁎⁎⁎ 
Statistical significance at the 0.001 level. Source: Results on Stata 16 software. 

5.3. Structural model regression 

Since our dependent variable is a continuous variable, we used ordinary least 

squares (OLS) regression to analyze the impact of SCF on EIP and the mediating 

effects of SC and CC. Table 4 presents the regression results for H1 to H5. In column 

(1), the coefficient of the first independent variable SCF is positive and significant 

(0.540, t-value = 0.128), indicating that enterprises’ SCF has a substantial positive 

impact on EIP, thus supporting H1. In column (2), the coefficient of the independent 

variable SCF is negative and significant (−0.036, t-value = 0.012), suggesting that SCF 

decreases enterprises’ CC, providing support for H2a. In column (3), the coefficient 

of SCF is positive and significant (0.061, t-value = 0.012), indicating that SCF has a 

positive impact on CC, hence supporting H2b. In column (4), the coefficient of SC is 

negative and significant (−1.028, t-value = 0.089), demonstrating that SC has an 

adverse effect on EIP, supporting H3a. In column (5), the coefficient of CC is negative 

and significant (−0.047, t-value = 0.084), revealing that CC also has a negative impact 

on EIP. Therefore, H3b was also accepted (Huang and Sutunyarak, 2024). 
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Table 4. Results of hypotheses 1–5. 

Variables (1) (2) (3) (4) (5) 

 Model 1 Model 2 Model 3 Model 4 Model 5 

 Patent SC CC Patent Patent 

Scf 0.540*** −0.036*** 0.061***   

 (0.128) (0.012) (0.012)   

SC 0.166***   −1.028***  

 (0.019)   (0.089)  

CC −0.102**    −0.047*** 

 (0.045)    (0.084) 

Size 0.558*** −0.042*** −0.038*** 0.110*** 0.150*** 

 (0.169) (0.002) (0.002) (0.019) (0.019) 

Soe 1.421*** −0.006 0.014*** −0.121*** −0.116*** 

 (0.235) (0.004) (0.004) (0.044) (0.044) 

Roa 0.042 −0.026* −0.008 0.613*** 0.646*** 

 (0.035) (0.015) (0.016) (0.168) (0.168) 

Cash −0.112 −0.124*** −0.153*** 1.111*** 1.216*** 

 (0.119) (0.021) (0.023) (0.229) (0.230) 

Dual −0.569*** 0.005* −0.006* 0.048 0.043 

 (0.124) (0.003) (0.003) (0.035) (0.035) 

Top1 −0.358*** −0.003 0.038*** −0.136 −0.134 

 (0.053) (0.011) (0.012) (0.119) (0.119) 

Lev 0.007 −0.023** −0.014 −0.318*** −0.273*** 

 (0.007) (0.011) (0.012) (0.103) (0.103) 

Firm Age −0.013* −0.003 −0.010* −0.368*** −0.366*** 

 (0.008) (0.005) (0.005) (0.052) (0.053) 

Growth 1.117* 0.002*** 0.002*** 0.009 0.007 

 (0.596) (0.001) (0.001) (0.007) (0.007) 

To bin Q 15275.000 0.006*** 0.003*** −0.010 −0.016** 

 0.044 (0.001) (0.001) (0.008) (0.008) 

_cons 0.038 1.298*** 1.174*** 2.819*** 1.568*** 

 0.540*** (0.054) (0.058) (0.597) (0.597) 

N (0.128) 15275.000 15275.000 15275.000 15275.000 

r2 0.166*** 0.084 0.053 0.051 0.043 

r2_a (0.019) 0.078 0.047 0.045 0.037 

industry Yes Yes Yes Yes Yes 

year Yes Yes Yes Yes Yes 

Note: ⁎ Statistical significance at the 0.05 level. ⁎⁎ Statistical significance at the 0.01 level. ⁎⁎⁎ 
Statistical significance at the 0.001 level. Source: Results on Stata 16 software. 

We introduced SC and CC into Model 1, resulting in Model 6 and Model 7. Our 

objective was to investigate the impact of SCF on EIP in supply chain relationships. 

The regression results for Hypothesis 6 and Hypothesis 7 are presented in Table 5. In 
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Column (1), we analyze the regression results for both SCF and SC on EIP. The 

coefficient for the independent variable SCF is positive and significant (0.503, t-value 

= 0.128). Moreover, when compared to Model 1 without considering SC, the 

coefficient for SCF (0.540) has decreased. This suggests the presence of an indirect 

transmission channel, whereby SCF influences EIP. Specifically, a portion of the 

effect of SCF is transmitted through SC, while another portion affects EIP. Moving on 

to Column (2), we examine the regression results when considering the impact of SCF 

and CC on EIP simultaneously. Once again, the coefficient for the independent 

variable SCF is positive and significant (0.543, t-value = 0.128), matching the 

coefficient for SCF (0.540) in Model 1 without considering CC. This indicates the 

existence of an indirect transmission channel through which SCF affects EIP via CC. 

Similar to the previous case, a portion of the effect of SCF is transmitted through CC, 

while another portion influences EIP (Huang and Sutunyarak, 2024). 

Table 5. Results of hypotheses 6–7. 

Variables (1) (2) 

 Model 6 Model 7 

 Patent Patent 

Scf 0.503*** 0.543*** 

 (0.128) (0.128) 

SC −1.019***  

 (0.089)  

CC  −0.061 

  (0.084) 

Size 0.123*** 0.163*** 

 (0.019) (0.019) 

Soe −0.108** −0.101** 

 (0.044) (0.045) 

Roa 0.532*** 0.558*** 

 (0.169) (0.169) 

Cash 1.295*** 1.412*** 

 (0.234) (0.235) 

Dual 0.047 0.041 

 (0.035) (0.035) 

Top1 −0.114 −0.109 

 (0.119) (0.119) 

Lev −0.592*** −0.570*** 

 (0.124) (0.124) 

FirmAge −0.360*** −0.358*** 

 (0.052) (0.053) 

Growth 0.009 0.007 

 (0.007) (0.007) 
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Table 5. (Continued). 

Variables (1) (2) 

TobinQ −0.007 −0.013 

 (0.008) (0.008) 

_cons 2.440*** 1.188** 

 (0.604) (0.604) 

N 15275.000 15275.000 

r2 0.052 0.044 

r2_a 0.046 0.038 

industry Yes Yes 

year Yes Yes 

Note: ⁎ Statistical significance at the 0.05 level. ⁎⁎ Statistical significance at the 0.01 level. ⁎⁎⁎ 
Statistical significance at the 0.001 level. Source: Results on Stata 16 software. 

5.4. Intermediate effect test 

The test analysis demonstrates that SCF enhances EIP by reducing SC and CC. 

To examine these mechanisms, two combinations were constructed based on previous 

research (Wen and Ye, 2014). The first combination includes model 1, model 2, and 

model 6, while the second combination consists of model 1, model 3, and model 7. 

The regression results can be found in Tables 6 and 7 (Huang and Sutunyarak ,2024). 

Table 6 demonstrates that SCF has a positive influence on EIP. Even with the 

inclusion of SC, SCF continues to have a positive impact on EIP regression. However, 

SC exhibits a negative effect (p = 0.001, β = −1.019). Notably, there exists a 

noteworthy negative correlation between SC’s mediating effect on SCF and EIP. This 

finding supports the hypothesis H4, indicating that SC indeed acts as a significant 

mediator between SCF and EIP (Huang and Sutunyarak, 2024). 

Table 6. Mediation effect tests-supplier concentration. 

Variables (1) Model 1 (2) Model 2 (3) Model 6 

 Patent SC Patent 

Scf 0.540*** −0.036*** 0.503*** 

 (0.128) (0.012) (0.128) 

SC   −1.019*** 

   (0.089) 

Size 0.166*** −0.042*** 0.123*** 

 (0.019) (0.002) (0.019) 

Soe −0.102** −0.006 −0.108** 

 (0.045) (0.004) (0.044) 

Roa 0.558*** −0.026* 0.532*** 

 (0.169) (0.015) (0.169) 

Cash 1.421*** −0.124*** 1.295*** 

 (0.235) (0.021) (0.234) 

Dual 0.042 0.005* 0.047 

 (0.035) (0.003) (0.035) 
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Table 6. (Continued). 

Variables (1) Model 1 (2) Model 2 (3) Model 6 

Top1 −0.112 −0.003 −0.114 

 (0.119) (0.011) (0.119) 

Lev −0.569*** −0.023** −0.592*** 

 (0.124) (0.011) (0.124) 

Firm Age −0.358*** −0.003 −0.360*** 

 (0.053) (0.005) (0.052) 

Growth 0.007 0.002*** 0.009 

 (0.007) (0.001) (0.007) 

To bin Q −0.013* 0.006*** −0.007 

 (0.008) (0.001) (0.008) 

_cons 1.117* 1.298*** 2.440*** 

 (0.596) (0.054) (0.604) 

N 15275.000 15275.000 15275.000 

r2 0.044 0.084 0.052 

r2_a 0.038 0.078 0.046 

industry Yes Yes Yes 

year Yes Yes Yes 

Note: ⁎ Statistical significance at the 0.05 level. ⁎⁎ Statistical significance at the 0.01 level. ⁎⁎⁎ 

Statistical significance at the 0.001 level. Source: Results on Stata 16 software. 

Table 7 demonstrates that SCF has a positive influence on EIP. Even when CC is 

introduced, SCF continues to have a positive impact on EIP regression. However, CC 

exhibits a negative relationship (p < 0.001, β = −0.061). Furthermore, CC displays a 

significant negative correlation in the mediating effect between SCF and EIP, indicating 

that the mediating effect of CC between SCF and EIP is indeed significant. Hence, H5 

is accepted (Huang and Sutunyarak, 2024). 

Table 7. Mediation effect tests-customer concentration. 

Variables (1) Model 1 (2) Model 3 (3) Model 7 

 Patent CC Patent 

Scf 0.540*** 0.061*** 0.543*** 

 (0.128) (0.012) (0.128) 

CC   −0.061*** 

   (0.084) 

Size 0.166*** −0.038*** 0.163*** 

 (0.019) (0.002) (0.019) 

Soe −0.102** 0.014*** −0.101** 

 (0.045) (0.004) (0.045) 

Roa 0.558*** −0.008 0.558*** 

 (0.169) (0.016) (0.169) 
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Table 7. (Continued). 

Variables (1) Model 1 (2) Model 3 (3) Model 7 

Cash 1.421*** −0.153*** 1.412*** 

 (0.235) (0.023) (0.235) 

Dual 0.042 −0.006* 0.041 

 (0.035) (0.003) (0.035) 

Top1 −0.112 0.038*** −0.109 

 (0.119) (0.012) (0.119) 

Lev −0.569*** −0.014 −0.570*** 

 (0.124) (0.012) (0.124) 

FirmAge −0.358*** −0.010* −0.358*** 

 (0.053) (0.005) (0.053) 

Growth 0.007 0.002*** 0.007 

 (0.007) (0.001) (0.007) 

TobinQ −0.013* 0.003*** −0.013 

 (0.008) (0.001) (0.008) 

_cons 1.117* 1.174*** 1.188** 

 (0.596) (0.058) (0.604) 

N 15275.000 15275.000 15275.000 

r2 0.044 0.053 0.044 

r2_a 0.038 0.047 0.038 

industry Yes Yes Yes 

year Yes Yes Yes 

Note: ⁎ Statistical significance at the 0.05 level. ⁎⁎ Statistical significance at the 0.01 level. ⁎⁎⁎ 
Statistical significance at the 0.001 level. Source: Results on Stata 16 software. 

After conducting 500 iterations using the Bootstrap method, the results in Table 

8 indicate that both SC and CC have a statistically significant positive influence on 

EIP (P < 0.001, β = 2.387, β = 2.466). This suggests that in the context of this study, 

both SC and CC have a substantial positive impact on SCF and EIP. Furthermore, the 

findings also reveal a significant mediating effect on the relationship between SC and 

EIP. Therefore, the hypotheses H4 and H5 are once again accepted (Huang and 

Sutunyarak, 2024). 

Table 8. Bootstrap mediating effect test results. 

 Suppliers Concentration Customers Concentration 

 (1) (2) 

Indirect effect 0.144*** 0.065*** 

 (0.020) (0.013) 

direct effect 2.387*** 2.466*** 

 (0.124) (0.122) 

Gross effect 2.31 2.531 

N 15275 15275 

Note: ⁎ Statistical significance at the 0.05 level. ⁎⁎ Statistical significance at the 0.01 level. ⁎⁎⁎ 
Statistical significance at the 0.001 level. Source: Results on Stata 16 software. 
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5.5. Robustness tests 

The impact of SCF on the EIP can vary depending on the duration of participation. 

To address potential endogeneity issues that may affect the regression results, we 

employ the Heckman two-stage regression method (Sdiri et al., 2010) to examine the 

consistency between SCF and EIP, as hypothesized in H1. The regression results are 

presented in Table 9, indicating a positive regression coefficient for SCF on EIP, thus 

supporting the findings of this study (Huang and Sutunyarak, 2024). 

Table 9. Heckman two-stage regression method test results. 

Variables (1) The first Stage Probit regress (2) The second Stage OLS regress 

 Patent 1 Patent 1 

Scf  0.163*** 

  (0.029) 

Mills  0.673*** 

  (0.106) 

Size −0.103*** −0.070*** 

 (0.013) (0.008) 

Soe −0.036 −0.024** 

 (0.031) (0.010) 

Roa 0.607*** 0.445*** 

 (0.125) (0.061) 

Cash 0.466*** 0.392*** 

 (0.166) (0.061) 

Dual 0.046* 0.032*** 

 (0.024) (0.008) 

Top1 −0.264*** −0.178*** 

 (0.084) (0.032) 

Lev −0.362*** −0.352*** 

 (0.073) (0.037) 

FirmAge −0.280*** −0.197*** 

 (0.037) (0.020) 

Growth 0.003 0.002 

 (0.005) (0.002) 

TobinQ −0.053*** −0.036*** 

 (0.008) (0.005) 

_cons 5.920*** 4.054*** 

 (0.477) (0.313) 

N 15137.000 15137.000 

r2  0.205 

r2_a  0.201 

industry Yes Yes 

year Yes Yes 

Note: ⁎ Statistical significance at the 0.05 level. ⁎⁎ Statistical significance at the 0.01 level. ⁎⁎⁎ 
Statistical significance at the 0.001 level. Source: Results on Stata 16 software. 
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6. Discussion 

The purpose of this study is to explore the impact of SCF on the innovation 

performance of SMEs, and explore the mediating role of SCC. 

This study suggests that SMEs can enhance their innovation performance by 

actively engaging in supply chain management and utilizing SCF tools. By 

strengthening their connections within the supply chain, enterprises can access 

valuable external knowledge, lower innovation costs, and ultimately improve their 

innovation performance. This finding aligns with previous research. Pan et al. (2021) 

argue that SCF serves as an innovative supplement to traditional bank financing, 

offering alternative financing options for SMEs. The expansion of SCF can mitigate 

information asymmetry and agency costs in financing, providing greater financial 

support to SMEs and easing their financing constraints, ultimately enhancing their 

innovation efficiency. 

This study also discovered that SC and CC have a detrimental effect on EIP. This 

finding aligns with previous studies on supplier and customer leveraging and 

innovation performance (Medhi et al., 2019; Onofrei et al., 2020; Schoenherr, 2018; 

Wang et al., 2024; West and Bogers, 2014). Statsenko and Corral de Zubielqui (2020) 

further validated that service diversification and business diversification act as 

mediators between customer collaboration and creative performance. Service-oriented 

enterprises establish strong customer trust through information sharing and 

collaborative problem-solving. Qualitative interviews also supported these findings. 

METS companies actively utilize the knowledge and expertise acquired from 

customer interactions to expand their presence across various industries and develop 

diversified businesses. Service enterprises with diverse business portfolios can swiftly 

offer customers access to external resources for product innovation, thereby fostering 

customer-driven innovation. However, Manuela et al. (2021) demonstrated that 

supplier–customer relationships play a crucial role in knowledge acquisition and 

enterprise innovation. They categorized these relationships into behavioral and 

affective components, both of which have a positive impact on knowledge acquisition. 

Their findings emphasize the significance of interpersonal emotional connections 

between suppliers and customers for knowledge acquisition. To drive innovation, 

suppliers should invest in building strong relationships with key customers, fostering 

emotional bonds on a personal level. Apart from managing contractual obligations, 

enterprises should prioritize maintaining ongoing personal connections with key 

customers. It is essential for managers to comprehend and effectively handle the 

unique dynamics of interpersonal relationships with key customers. They should not 

only nurture commitment, loyalty, and trust among customers for long-term 

relationships, but also facilitate product and process innovation. 

The final research findings indicate a significant correlation between SCF and 

SCC. Specifically, SCF and SC exhibit a clear negative correlation, while SCF and 

CC show a notable positive correlation. This highlights the beneficial impact of SCF 

on enterprises’ access to diverse supplier and customer resources, ultimately 

enhancing the outcomes of enterprises’ open innovation efforts. This novel finding 

contributes to existing literature by addressing a gap in the field. However, it is 

important to note that the adoption of SCF may reduce enterprise-specific assets, 
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potentially leading to increased innovation costs. Therefore, enterprises should 

carefully assess the impact of SCF on innovation costs to achieve a more balanced and 

comprehensive development strategy. 

7. Conclusion 

This study aims to investigate the correlation between SCF and EIP in SMEs, as 

well as the influence of SCC on this relationship. Our results indicate that the SMEs 

in our sample can utilize SCF to boost their innovation strategies, supporting the idea 

that different SME groups exhibit varied levels of innovation performance. SCC acts 

as a mediator in the link between SCF and EIP. Specifically, SMEs with higher SC 

show significantly lower innovation performance in terms of supplier resources, 

customer resources, innovation capital, and relationship capital. Similarly, SMEs with 

higher CC also exhibit lower innovation performance. Therefore, strong supplier 

resources and a diverse customer resources base appear to enhance SMEs’ capacity to 

drive both radical and incremental innovations. 

7.1. Theoretical and practical implications 

In summary, the study’s findings have significant implications for both enhancing 

and refining the theoretical understanding of the impact of EIP, as well as offering 

practical guidelines for management. This research contributes to the existing theories 

in the field of SCF and EIP by being the first to incorporate supply chain relationship 

factors within the context of SMEs. The results of this study align with prior research 

(Guo et al., 2023), indicating a positive influence of SCF on EIP, particularly within 

the SMEs sector. While literature on this topic is limited, studies focusing on specific 

contexts such as technology-based intelligent supply chain innovation services for 

commodity distribution enterprises (Liu et al., 2021), the impact of SCF on enterprise 

innovation in the realm of digital inclusive finance (Bai et al., 2024), and green SCF 

and green innovation (Fan and Zhou, 2023) have shown a positive correlation between 

SCF and EIP. While previous research has primarily focused on large listed companies, 

our study sheds light on SMEs, specifically exploring the relationship between 

suppliers, customers, and SMEs innovation performance. This highlights how SMEs 

can leverage their supply chain network to enhance their innovation capabilities. 

This study introduces new research possibilities for SMEs in the context of a SCF 

system traditionally dominated by large enterprises. Scholars can utilize this 

information to further explore innovation in SMEs, which possess distinct 

characteristics compared to larger enterprises. As such, the unique dynamics 

surrounding innovation in SMEs present valuable avenues for study. Furthermore, 

considering SCC can be understood as a way to demonstrate supply chain partnerships, 

as it allows for a more realistic investigation of the impact of SCF on SMEs innovation 

performance. 

By the same token, this study highlights important managerial implications for 

SMEs managers and entrepreneurs. It emphasizes the critical role of SCF in SMEs and 

suggests that investing in building and optimizing supply chain networks should be a 

priority. Additionally, focusing on supply chain governance is recommended. 

Enterprises can benefit from increasing their SCF borrowing quotas to secure external 
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funds for innovation investments. Moreover, developing multi-party supplier 

relationships, forming cooperative alliances, enhancing communication with suppliers, 

and maximizing resource sharing are key strategies for enterprises. Customer 

management is also crucial, with a recommendation to adopt a customer 

decentralization strategy, reduce reliance on large customers, and maintain a balanced 

power dynamic. Strengthening and maximizing the benefits of supply chain network 

investments is essential for businesses. Demonstrating the strength of SMEs supply 

chain networks to external stakeholders can help attract more funding for innovation 

investments, leading to significant improvements in innovation performance. 

7.2. Limitations and future research 

This study acknowledges several limitations that could be addressed in future 

research. The sample size is constrained by challenges in gathering primary data and 

focuses solely on firms’ publicly available financial information. While this approach 

helps eliminate biases from artificial data collection methods, future studies should 

aim to collect data from a wider range of industries, firm sizes, and natures to enhance 

the generalizability of results. Another limitation is the use of one-sided measures for 

SCF, SCC, and EIP, which may not fully capture the complexity of these variables. 

Additionally, using an enterprise’s patents as the sole indicator of innovation 

performance may not be entirely accurate, as some enterprises may not disclose all 

patents due to competitive reasons. Future research could explore alternative methods 

to assess enterprises’ innovation engagement more comprehensively, considering the 

ongoing debate surrounding this topic. In addition, participation in the supply chain 

can provide SMEs with opportunities to manage orders, develop supply chain 

relationships, and foster innovation. This integration into the supply chain network 

reflects the enterprise’s capability to handle such relationships effectively. Further 

analysis using theories such as the social network theory (Zhao and Wang, 2021) and 

the triple bottom line theory (Liang et al., 2018) could offer new insights. This suggests 

avenues for future research, highlighting the importance of exploring the link between 

supply chain participation and innovation performance in the context of SMEs. 

Author contributions: Conceptualization, HH and CS; methodology, HH and CS; 

software, HH; validation, HH and CS; formal analysis, HH and CS; investigation, HH 

and CS; resources, CS; data curation, HH; writing—original draft preparation, HH; 

writing—review and editing, HH and CS; visualization, HH; supervision, CS; project 

administration, CS. All authors have read and agreed to the published version of the 

manuscript. 

Conflict of interest: The authors declare no conflict of interest. 

References 

Abbasi, W. A., Wang, Z., & Alsakarneh, A. (2018). Overcoming SMEs financing and supply chain obstacles by introducing supply 

chain finance. HOLISTICA—Journal of Business and Public Administration, 9(1), 7–22. 

https://intapi.sciendo.com/pdf/10.1515/hjbpa-2018-0001 

Bai, H., Huang, L., & Wang, Z. (2024). Supply chain financing, digital financial inclusion and enterprise innovation: Evidence 

from China. International Review of Financial Analysis, 91, 103044. https://doi.org/10.1016/j.irfa.2023.103044 



Journal of Infrastructure, Policy and Development 2024, 8(8), 6312.  

24 

Basole, R. C., Bellamy, M. A., & Park, H. (2016). Visualization of Innovation in Global Supply Chain Networks. Decision 

Sciences, 48(2), 288–306. https://doi.org/10.1111/deci.12213 

Beck, T. H. (2007). Financing constraints of SMEs in developing countries: Evidence, determinants and solutions. Financing 

innovation-oriented businesses to promote entrepreneurship. Available online: 

https://pure.uvt.nl/ws/portalfiles/portal/1107677/Financing_Constraints_of_SMEs.pdf (1 January 2007). 

Berman, S. J., & Hagan, J. (2006). How technology-driven business strategy can spur innovation and growth. Strategy and 

Leadership, 34(2), 28–34. https://doi.org/10.1108/10878570610700848 

Bogers, M., Chesbrough, H., & Moedas, C. (2018). Open innovation: Research, practices, and policies. California management 

review, 60(2), 5–16. https://doi.org/10.1177/0008125617745086 

Bozintan, I. C. (2022). SMEs Finacing-An Overview of direct Financing on capital market Vs. Financial Institutions. The Annals 

of the University of Oradea. Economic Sciences, 31, 92–102. https://doi.org/10.47535/1991AUOES31(2)009 

Caldeira, M. M., & Ward, J. M. (2003). Using resource-based theory to interpret the successful adoption and use of information 

systems and technology in manufacturing small and medium-sized enterprises. European Journal of Information Systems, 

12(2), 127–141. https://doi.org/10.1057/palgrave.ejis.3000454 

Chang, W., & Taylor, S. A. (2016). The effectiveness of customer participation in new product development: A meta-analysis. 

Journal of Marketing, 80(1), 47–64. https://doi.org/10.1509/jm.14.0057 

Chen, H., Zhong, T., & Lee, J. Y. (2020). Capacity Reduction Pressure, Financing Constraints, and Enterprise Sustainable 

Innovation Investment: Evidence from Chinese Manufacturing Companies. Sustainability, 12(24), 10472. 

https://doi.org/10.3390/su122410472 

Chen, M., Tang, X., Liu, H., et al. (2023). The impact of supply chain concentration on integration and business performance. 

International Journal of Production Economics, 257, 108781. https://doi.org/10.1016/j.ijpe.2023.108781 

Chen, X., Liu, C., & Li, S. (2019). The role of supply chain finance in improving the competitive advantage of online retailing 

enterprises. Electronic Commerce Research and Applications, 33, 100821. https://doi.org/10.1016/j.elerap.2018.100821 

Clarysse, B., Wright, M., Bruneel, J., et al. (2014). Creating value in ecosystems: Crossing the chasm between knowledge and 

business ecosystems. Research Policy, 43(7), 1164–1176. https://doi.org/10.1016/j.respol.2014.04.014 

De Jong, M., Marston, N., & Roth, E. (2015). The eight essentials of innovation. McKinsey Quarterly, 2, 1–12. 

De Rassenfosse, G., Dernis, H., Guellec, D., et al. (2013). The worldwide count of priority patents: A new indicator of inventive 

activity. Research Policy, 42(3), 720–737. https://doi.org/10.1016/j.respol.2012.11.002 

Dedehayir, O., Mäkinen, S. J., & Roland Ortt, J. (2018). Roles during innovation ecosystem genesis: A literature review. 

Technological Forecasting and Social Change, 136, 18–29. https://doi.org/10.1016/j.techfore.2016.11.028 

Deng, L., Lv, Y., Liu, Y., et al. (2021). Impact of Fintech on Bank Risk-Taking: Evidence from China. Risks, 9(5), 99. 

https://doi.org/10.3390/risks9050099 

Dewangan, V., & Godse, M. (2014). Towards a holistic enterprise innovation performance measurement system. Technovation, 

34(9), 536–545. https://doi.org/10.1016/j.technovation.2014.04.002 

Dhaliwal, D., Judd, J. S., Serfling, M., & Shaikh, S. (2016). Customer concentration risk and the cost of equity capital. Journal of 

Accounting and Economics, 61(1), 23–48. https://doi.org/10.1016/j.jacceco.2015.03.005 

Edler, J. (2010). Demand oriented innovation policy. The Co-Evolution of Innovation Policy-Innovation Policy Dynamics, 

Systems and Governance, Cheltenham. https://doi.org/10.4337/9781849804424.00020 

Edquist, C., Zabala-Iturriagagoitia, J. M., Barbero, J., et al. (2018). On the meaning of innovation performance: Is the synthetic 

indicator of the Innovation Union Scoreboard flawed? Research Evaluation, 27(3), 196–211. 

https://doi.org/10.1093/reseval/rvy011 

Elliot, V. H., De Goeij, C., Gelsomino, L. M., & Woxenius, J. (2020). Supply chain finance is not for everyone. International 

Journal of Physical Distribution & Logistics Management, 50(9/10), 775–807. https://doi.org/10.1108/IJPDLM-11-2019-

0331 

Fan, J., & Zhou, Y. (2023). Empirical Analysis of Financing Efficiency and Constraints Effects on the Green Innovation of Green 

Supply Chain Enterprises: A Case Study of China. Sustainability, 15(6), 5300. https://doi.org/10.3390/su15065300 

Fitzgerald, L., Johnston, R., Brignall, S., et al. (1991). Performance Measurement in Service Business. CIMA Publishing. 

Fudickar, R., & Hottenrott, H. (2018). Public research and the innovation performance of new technology based firms. The 

Journal of Technology Transfer, 44(2), 326–358. https://doi.org/10.1007/s10961-018-9695-z 

Gronum, S., Verreynne, M.-L., & Kastelle, T. (2012). The Role of Networks in Small and Medium-Sized Enterprise Innovation 



Journal of Infrastructure, Policy and Development 2024, 8(8), 6312.  

25 

and Firm Performance. Journal of Small Business Management, 50(2), 257–282. https://doi.org/10.1111/j.1540-

627x.2012.00353.x 

Guo, J., Jia, F., Yan, F., et al. (2023). E-commerce supply chain finance for SMEs: the role of green innovation. International 

Journal of Logistics Research and Applications, 1–20. https://doi.org/10.1080/13675567.2023.2167959 

Hall, B. H. (2002). The financing of research and development. Oxford review of economic policy, 18(1), 35–51. 

https://doi.org/10.1093/oxrep/18.1.35 

Haq, M. Z. U., Gu, M., & Huo, B. (2021). Enhancing supply chain learning and innovation performance through human resource 

management. Journal of Business & Industrial Marketing, 36(3), 552–568. https://doi.org/10.1108/JBIM-12-2019-0534 

Hofmann, E. (2014). Interorganizational Operations Management. Springer Fachmedien Wiesbaden. https://doi.org/10.1007/978-

3-658-03815-1 

Hofmann, E. (2005). Supply chain finance: some conceptual insights. Beiträge Zu Beschaffung Und Logistik, 16(1), 203–214. 

https://doi.org/10.1007/978-3-658-03815-1 

Hofmann, E., & Belin, O. (2011). Supply Chain Finance Solutions. In: SpringerBriefs in Business. Springer Berlin Heidelberg. 

https://doi.org/10.1007/978-3-642-17566-4 

Hottenrott, H., & Lopes‐Bento, C. (2016). R&D Partnerships and Innovation Performance: Can There Be too Much of a Good 

Thing? Journal of Product Innovation Management, 33(6), 773–794. https://doi.org/10.1111/jpim.12311 

Hou, Y. H., Li, S. S., Hao, M., & Rao, W. Z. (2021). Influence of market green pressure on the green innovation behavior of 

knowledge-based enterprises. China Popul. Resour. Environ, 31(1), 100–110. 

Huang, H., & Sutunyarak, C. (2024). An Empirical Study On The Impact Of Supply Chain Finance On Enterprise Innovation 

Performance Based On The Mediating Effect Of Supply Chain Concentration. Kurdish Studies, 12(4), 356–388. 

https://doi.org/10.53555/ks.v12i4.1886 

Jaca, C., Zárraga-Rodriguez, M., Viles, E., et al. (2016). Exploring Information Capability and its Role in Innovation. Journal of 

Globalization, Competitiveness and Governability, 10(1). https://doi.org/10.3232/gcg.2016.v10.n1.03 

Jose, M. L., Lancaster, C., & Stevens, J. L. (1996). Corporate returns and cash conversion cycles. Journal of Economics and 

Finance, 20(1), 33–46. https://doi.org/10.1007/bf02920497 

Kaplan, R. S., & Norton, D. P. (1992). The balanced scorecard: measures that drive performance. Harvard Bus. Rev. 70 (1), 71–

79. 

Keegan, D. P., Eiler, R. G., & Jones, C. R. (1989). Are your performance measures obsolete? Strategic Finance, 70(12), 45–50.  

Khan, S. A., Liang, Y., & Shahzad, S. (2015). The effect of buyer-supplier partnership and information integration on supply chain 

performance: An experience from Chinese manufacturing industry. International Journal of Supply Chain Management, 4(2), 

20–34. 

Kirchberger, M. A., & Pohl, L. (2016). Technology commercialization: a literature review of success factors and antecedents 

across different contexts. The Journal of Technology Transfer, 41(5), 1077–1112. https://doi.org/10.1007/s10961-016-9486-3 

Köhler, C., Sofka, W., & Grimpe, C. (2012). Selective search, sectoral patterns, and the impact on product innovation 

performance. Research Policy, 41(8), 1344–1356. https://doi.org/10.1016/j.respol.2012.03.020 

Krolikowski, M., & Yuan, X. (2017). Friend or foe: Customer-supplier relationships and innovation. Journal of Business Research, 

78, 53–68. https://doi.org/10.1016/j.jbusres.2017.04.023 

Kwon, S.-W., Rondi, E., Levin, D. Z., et al. (2020). Network Brokerage: An Integrative Review and Future Research Agenda. 

Journal of Management, 46(6), 1092–1120. https://doi.org/10.1177/0149206320914694 

Lanier Jr, D., Wempe, W. F., & Zacharia, Z. G. (2009). Concentrated supply chain membership and financial performance: Chain‐ 

and firm‐level perspectives. Journal of Operations Management, 28(1), 1–16. https://doi.org/10.1016/j.jom.2009.06.002 

Laursen, K., & Salter, A. (2006). Open for innovation: the role of openness in explaining innovation performance among UK 

manufacturing firms. Strategic management journal, 27(2), 131–150. https://doi.org/10.1002/smj.507 

Lee, N., Sameen, H., & Cowling, M. (2015). Access to finance for innovative SMEs since the financial crisis. Research policy, 

44(2), 370–380. https://doi.org/10.1016/j.respol.2014.09.008 

Li, X. J., & Hu, W. L. (2017). Research on Supply Chain Financial Model and Practice Based on B2B Platform. Economics 

Manage., 31(5), 35–38. 

Liang, X., Zhao, X., Wang, M., et al. (2018). Small and Medium-Sized Enterprises Sustainable Supply Chain Financing Decision 

Based on Triple Bottom Line Theory. Sustainability, 10(11), 4242. https://doi.org/10.3390/su10114242 

Liu, W., Zhang, J., & Wang, S. (2021). Factors influencing the smart supply chain innovation performance of commodity 



Journal of Infrastructure, Policy and Development 2024, 8(8), 6312.  

26 

distribution enterprises: An investigation from China. Industrial Management & Data Systems, 121(10), 2073–2099. 

https://doi.org/10.1108/IMDS-12-2020-0753 

Lu, C., Yu, B., Zhang, J., et al. (2020). Effects of open innovation strategies on innovation performance of SMEs: Evidence from 

China. Chinese Management Studies, 15(1), 24–43. https://doi.org/10.1108/cms-01-2020-0009 

Lynch, R. L., Cross, K. F. (1991). Measure Up—The Essential Guide to Measuring Business Performance. Mandarin. 

Ma, H. L., Wang, Z. X., & Chan, F. T. (2020). How important are supply chain collaborative factors in supply chain finance? A 

view of financial service providers in China. International Journal of Production Economics, 219, 341–346. 

https://doi.org/10.1016/j.ijpe.2019.07.002 

Ma, J., & Han, L. (2021). Environmental uncertainty, customer concentration and debt financing capacity. In LISS 2020: 

Proceedings of the 10th International Conference on Logistics, Informatics and Service Sciences. Springer Singapore. 

https://doi.org/10.1007/978-981-33-4359-7_23 

Manuela, P., Cristina, B., & Molina-Morales, F. X. (2021). I need you, but do I love you? Strong ties and innovation in supplier-

customer relations. European Management Journal, 39(6), 790–801. https://doi.org/10.1016/j.emj.2021.01.009 

Medhi, P. K., Jain, P., & Jain, T. (2019). Effects of information sources for new customers and suppliers on the immediate 

innovation output of firms. European Journal of Innovation Management, 22(4), 660–680. https://doi.org/10.1108/ejim-09-

2018-0202 

Morgan, T., Obal, M., & Anokhin, S. (2018). Customer participation and new product performance: Towards the understanding of 

the mechanisms and key contingencies. Research Policy, 47(2), 498–510. https://doi.org/10.1016/j.respol.2018.01.005 

Narasimhan, R., & Narayanan, S. (2013). Perspectives on Supply Network–Enabled Innovations. Journal of Supply Chain 

Management, 49(4), 27–42. https://doi.org/10.1111/jscm.12026 

Neely, A. D., Adams, C., & Kennerley, M. (2002). The performance prism: The scorecard for measuring and managing business 

success. London: Prentice Hall Financial Times, 159–160. 

Onofrei, G., Nguyen, H. M., Zhang, M., et al. (2020). Building supply chain relational capital: The impact of supplier and 

customer leveraging on innovation performance. Business Strategy and the Environment, 29(8), 3422–3434. 

https://doi.org/10.1002/bse.2586 

Pan, X., Guo, S., & Chu, J. (2021). P2P supply chain financing, R&D investment and companies’ innovation efficiency. Journal of 

Enterprise Information Management, 34(1), 578–597. https://doi.org/10.1108/jeim-07-2020-0258 

Pan, J., Yu, M., Liu, J., & Fan, R. (2020). Customer concentration and corporate innovation: Evidence from China. The North 

American Journal of Economics and Finance, 54, 101284. https://doi.org/10.1016/j.najef.2020.101284 

Ren, S., Eisingerich, A. B., & Tsai, H. T. (2015). How do marketing, research and development capabilities, and degree of 

internationalization synergistically affect the innovation performance of small and medium-sized enterprises (SMEs)? A 

panel data study of Chinese SMEs. International Business Review, 24(4), 642–651. 

https://doi.org/10.1016/j.ibusrev.2014.11.006 

Rosenkopf, L., & Nerkar, A. (2001). Beyond local search: boundary‐spanning, exploration, and impact in the optical disk industry. 

Strategic Management Journal, 22(4), 287–306. https://doi.org/10.1002/smj.160 

Rubera, G., Chandrasekaran, D., & Ordanini, A. (2016). Open innovation, product portfolio innovativeness and firm performance: 

the dual role of new product development capabilities. Journal of the Academy of Marketing Science, 44, 166–184. 

https://doi.org/10.1007/s11747-014-0423-4 

Ruiqi, W., Wang, F., Xu, L., & Yuan, C. (2017). R&D expenditures, ultimate ownership and future performance: Evidence from 

China. Journal of Business Research, 71, 47–54. https://doi.org/10.1016/j.jbusres.2016.10.018 

Salavou, H., & Avlonitis, G. (2008). Product innovativeness and performance: a focus on SMEs. Management Decision, 46(7), 

969–985. https://doi.org/10.1108/00251740810890168 

Sarkar, B., Seok, H., Jana, T. K., & Dey, B. K. (2023). Is the system reliability profitable for retailing and consumer service of a 

dynamical system under cross-price elasticity of demand? Journal of Retailing and Consumer Services, 75, 103439. 

https://doi.org/10.1016/j.jretconser.2023.103439 

Schiele, H., Ellis, S. C., Eßig, M., et al. (2015). Managing supplier satisfaction: Social capital and resource dependence 

frameworks. Australasian Marketing Journal, 23(2), 132–138. https://doi.org/10.1016/j.ausmj.2015.04.008 

Schoenherr, T. (2018). Leveraging suppliers for product innovation performance: the moderating role of intellectual capital. 

Transportation Journal, 57(4), 365–398. https://doi.org/10.5325/transportationj.57.4.0365 

Sdiri, H., Ayadi, M., & Elj, M. (2010). Innovation and Performance: an Empirical Study of Tunisian Service Firms. Journal of 



Journal of Infrastructure, Policy and Development 2024, 8(8), 6312.  

27 

Innovation and Business Best Practices, 1–9. https://doi.org/10.5171/2010.492128 

Söderberg, L., & Bengtsson, L. (2010). Supply chain management maturity and performance in SMEs. Operations Management 

Research, 3, 90–97. https://doi.org/10.1007/s12063-010-0030-6 

Song, H., Yang, X., & Yu, K. (2020). How do supply chain network and SMEs’ operational capabilities enhance working capital 

financing? An integrative signaling view. International Journal of Production Economics, 220, 107447. 

https://doi.org/10.1016/j.ijpe.2019.07.020 

Statsenko, L., & Corral de Zubielqui, G. (2020). Customer collaboration, service firms’ diversification and innovation 

performance. Industrial Marketing Management, 85, 180–196. https://doi.org/10.1016/j.indmarman.2019.09.013 

Sun, R., Ho, K.-C., Gu, Y., et al. (2019). Asymmetric Cost Behavior and Investment in R&D: Evidence from China’s 

Manufacturing Listed Companies. Sustainability, 11(6), 1785. https://doi.org/10.3390/su11061785 

Tang, C. S., Zimmerman, J. D., & Nelson, J. I. (2009). Managing new product development and supply chain risks: The Boeing 

787 case. In Supply Chain Forum: An International Journal, Taylor & Francis, 10(2), 74–86. 

https://doi.org/10.1080/16258312.2009.11517219 

Walters, D., & Rainbird, M. (2004). The demand chain as an integral component of the value chain. Journal of consumer 

marketing, 21(7), 465–475.https://doi.org/10.1108/07363760410568680 

Wang, C., & Hu, Q. (2020). Knowledge sharing in supply chain networks: Effects of collaborative innovation activities and 

capability on innovation performance. Technovation, 94–95, 102010. https://doi.org/10.1016/j.technovation.2017.12.002 

Wang, W., Yin, X., Coles, R., et al. (2024). More knowledge, better innovation? Role of knowledge breadth and depth. 

Management Decision, 62(5), 1576–1597. https://doi.org/10.1108/md-06-2023-0910 

Wei, S., Deng, C., Liu, H., et al. (2024). Supply chain concentration and financial performance: the moderating roles of marketing 

and operational capabilities. Journal of Enterprise Information Management. https://doi.org/10.1108/jeim-07-2023-0356 

Wen, Z., & Ye, B. (2014). Analyses of Mediating Effects: The Development of Methods and Models. Advances in Psychological 

Science, 22(5), 731. https://doi.org/10.3724/sp.j.1042.2014.00731 

West, J., & Bogers, M. (2014). Leveraging external sources of innovation: A review of research on open innovation. Journal of 

product innovation management, 31(4), 814–831. https://doi.org/10.1111/jpim.12125 

Wu, Y., & Huang, S. (2022). The effects of digital finance and financial constraint on financial performance: Firm-level evidence 

from China’s new energy enterprises. Energy Economics, 112, 106158. https://doi.org/10.1016/j.eneco.2022.106158 

Xu, X., & Xuan, C. (2021). A study on the motivation of financialization in emerging markets: The case of Chinese nonfinancial 

corporations. International Review of Economics & Finance, 72, 606–623. https://doi.org/10.1016/j.iref.2020.12.026 

Yang, H., Chen, W., & Hao, Y. F. (2020). Supply chain partnership, inter-organizational knowledge trading and enterprise 

innovation performance: The theoretical and empirical research in project-based supply chain. Soft Computing, 24(9), 6433–

6444. https://doi.org/10.1007/s00500-019-04548-5 

Yang, Y., Chu, X., Pang, R., et al. (2021). Identifying and predicting the credit risk of small and medium-sized enterprises in 

sustainable supply chain finance: evidence from China. Sustainability, 13(10), 5714. https://doi.org/10.3390/su13105714 

Yang, Z. (2017). Customer concentration, relationship, and debt contracting. Journal of Applied Accounting Research, 18(2), 185–

207. https://doi.org/10.1108/jaar-04-2016-0041 

Yao, L., & Yang, X. (2022). Can digital finance boost SME innovation by easing financing constraints?: Evidence from Chinese 

GEM-listed companies. PLoS One, 17(3), e0264647. https://doi.org/10.1371/journal.pone.0264647 

Zhao, X., Tan, Z., & Hou, D. S. (2023). Can military executives become good business partners? An analysis from a vendor-

customer perspective. International Review of Financial Analysis, 90, 102860. https://doi.org/10.1016/j.irfa.2023.102860 

Zhao, Yang and Wang, Ning, Research on Authors’ Co-authorship Network in Supply Chain Finance in China Based on Social 

Network Analysis (2021). Available online: https://aisel.aisnet.org/whiceb2021/65 (15 June 2023). 

https://aisel.aisnet.org/whiceb2021/65%20(15

