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Abstract: The importance of supply chain responsiveness in retailing is significant. The COVID-19 pandemic demonstrated 

how issues within the supply chain can negatively impact retailers of all sizes and in all areas of the retail industry.  The 

current body of literature lacks an overall theoretical framework and does not explore supply chain responsiveness 

measurement and comprehension enough.  In order to evaluate the supply chain responsiveness ratio for the chosen firms in 

the Internet retail industry from 2004 to 2020, this article will investigate the relationship between supply chain responsiveness 

and the developed supply chain responsiveness ratio. It was discovered through multiple regressions that the supply chain 

responsiveness ratio has predictive value of supply chain responsiveness of supply chain responsiveness p< .05, indicating that 

supply chain responsiveness can be utilized as an indication of organizational responsiveness in the Internet retail industry. 
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I. INTRODUCTION 

Supply chain responsiveness (SCR) is critical in retailing. The COVID-19 pandemic demonstrated how issues within 

the supply chain can negatively impact retailers of all sizes. For example, food supply chains were significantly altered due to 

the global COVID-19 pandemic (Charlebois et al., 2021). The supply chain impact was felt in all aeras of the retail industry, 

whether the retailer was online or brick and mortar, and regardless of if the retailer was a small mom and pop company or a 

mega retailer like Walmart or Amazon.  
 

According to Handfield and Bechtel (2002), increased supply chain responsiveness is positively correlated with buyer 

dependence, supplier human asset investments, and confidence. According to Williams, et al. (2013), a supply chain 

organization's internal integration competence offered the complementary information processing skills necessary to produce 

the desired responsiveness from improved supply chain visibility.  For a return on investment in the form of increased 

flexibility and more consistent and timely deliveries, supply chain managers should concentrate on integration inside the 

supply chain, first internally and then externally (Fuentes, et al., and 2016). 
 

Gilal et al. (2017) conducted research that demonstrated SCR mediated the relationship between supply chain 

management practises and product development. They also found that organisational structure moderated the mediation for 

supply chain management practises and supply chain responsiveness, but not for supply chain responsiveness and product 

development.  According to Sandberg and Jafari (2018), there are concerns about how comprehensive established models of 

responsiveness are. They also made the case that the general literature on supply chain responsiveness currently in existence 

offers little direction or structure for the particular role and involvement of retailers in the supply chain.  The role supplier’s 

play in the use of IT, inventory management, and coordination are the key factors in the retail supply chain's responsiveness, 

according to Rana (2019), who also found that an agile supply chain strategy moderates the relationship between suppliers' 

roles and IT use in relation to retail supply chain responsiveness.  
 

Despite advances in the literature, more research is still recommended in the areas of supply chain responsiveness and 

its impact on firm financial performance because operational costs, cost of goods sold, and accounts payable are related 

(Sandberg & Jafari, 2018).  The current body of literature lacks a comprehensive theoretical framework and insufficient 

exploration for measuring and comprehending actual supply chain responsiveness (Richey et al., 2022).   
 

This study will be the first to address how responsiveness of the supply chain affects business success in the online retail 

sector. This essay aims to assess the evolved SCRs ratio for the chosen organisations in the Internet retail sector from 2004 to 

2020, as well as the relationship between supply chain responsiveness and it.  
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II. LITERATURE REVIEW 

There may be multiple organisations involved in the supply chain process. Supply chain management (SCM) 

encompasses the transportation and storage of raw materials, inventory of work-in-progress, and finished goods from the point 

of origin to the site of consumption, as shown by previous study (Singh & Raghuvanshi, 2014). In retailing, SCR is essential.  

This still holds true in the context of online or Internet retailing. Retailers are aware of the supply chain's strategic importance 

because it provides them with a competitive edge (Singh & Raghuvanshi, 2014). It is crucial for the retail sector to increase 

distribution efficiency and continue to be responsive to client needs. This paper aims to be the first step in filling the empirical 

research gap in the domain of supply chain responsiveness and its impact on firm financial performance in Internet retailing.  

As a result of the COVID-19 global pandemic, supply chain responsiveness and organisational performance have been difficult 

across most sectors and industries. 
 

A) Consumer Purchases and Satisfaction 

Consumers shop for products to satisfy both needs and wants. In terms of consumer behavior and many other aspects of 

our daily lives, the COVID-19 pandemic has changed the world (Milakovic, 2021). The pandemic has altered how consumers 

shop, meaning many items often purchased from a brick-and-mortar store were ordered online through an Internet retailer’s site 

for home delivery. Milakovic (2021) claims that the COVID-19 pandemic can be viewed as an unfavourable environment that 

renders people vulnerable or resilient, which in turn affects how they make purchasing decisions. According to Milakovic 

(2021), research findings on consumer resilience show that resilience is a crucial consideration when making purchases during 

tumultuous times, which obviously includes a global pandemic. Additionally, a greater incapacity to make a transaction has a 

negative impact on consumer purchase satisfaction. As a result, the effect of purchase capacity on repurchase intention is 

moderated by purchase satisfaction. Finally, Adabayo (2022) asserts that there is a strong correlation between the operational 

responsiveness of reverse logistics in retailing and consumer happiness. Results showed that customer satisfaction is highly 

influenced by operational responsiveness in the reverse logistics process. Therefore, one can postulate that a similar 

relationship can be associated with supply chain responsiveness in Internet retailing. 
 

B) Supply Chain Responsiveness (SCR) 

When examining SCR, one should consider this as a function of an organization’s ability to deliver their product to the 

end user (Sandberg & Jafari, 2018). Therefore, one must assume an Internet retailer must strategically make a strong effort to 

maintain a robust and responsive supply chain. Charlebois et al., (2021) concluded, no matter the company location, their part 

in e-commerce needs to be strategic and responsive. The opportunity and need for clear and attentive e-commerce planning is 

vital. With that said, questions persist as to whether established SCR models provide the guidance necessary in the Internet 

retail industry. As previously mentioned, Sandberg and Jafari (2018) challenge the thoroughness of recognised models for 

responsiveness and contend that the general literature on supply chain responsiveness currently in existence offers little 

direction and structure to retailers' particular role and involvement in the field.  
 

According to Richey et al. (2022), the idea of responsiveness appears simple at first.  According to Richey et al. (2022), 

responsiveness is anchored in organisational changes undertaken by individual organisations within a supply chain to 

reposition the supply chain and its members in a favourable position to generate customer value. A conceptual foundation for 

the responsiveness approach is shown in Figure 1: 

Figure 1: Framework of the Responsiveness View 

 
Source: Richey et al (2022) 
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The responsiveness approach of logistics and supply chain management is still a relatively new concept, according to 

Richey et al. (2022), who argue that it will assist anchor future research and give academics a tangible and measurable 

consequence that can be simply articulated in terms of practicality. In light of the foregoing, the aim of this new study is to 

address three important concerns pertaining to supply chain operations and supply chain responsiveness in the online retail 

sector. 
 

III. METHOD 

The supply chain efficiency model developed by Forehand et al., (2021) is the foundation for a supply chain 

responsiveness (SCRs) model.  Forehand et al.’s (2021) model was the first attempt to quantify supply chain efficiency from an 

external users’ perspective.  Models quantifying supply chain responsiveness are limited, although several theoretical articles 

have been written on the topic.  In addition, empirical research on the impact of COVID-19 on global supply chains is urgently 

needed along with contemporary assessments of supply chain operations in the Internet retail industry. 
 

Forehand et al.’s (2021) supply chain efficiency model provided impressive results but lack a solid theoretical 

foundation.  By tying the ratio to the Supply Chain Operations Reference (SCOR) metrics, the de facto industry standard for 

supply chain measurement, the SCRs model seeks to strengthen the theoretical foundations of supply chain efficiency models.  

The SCOR measures were developed in 1996 by the PRTM management company.  The measurements were subsequently 

adopted as supply chain efficiency indicators by the Supply-Chain Council and the Association for Supply Chain Management 

(APICS). 
   

One of the criteria in the SCOR metrics is supply chain responsiveness, which is the focus of this investigation.  The 

SCOR metrics have become a cornerstone of supply chain literature.  As such this investigation looks to contribute to the 

scarce literature on supply chain responsiveness models and extend the analyses begun by Forehand et al. (2021) on supply 

chain efficiency by developing a Supply Chain Responsiveness (SCRs) ratio based on the SCOR metrics, 
 

The SCRs ratio makes an important contribution to the existing supply chain literature by providing a measurement tool 

of supply chain efficiency to the external analyst.  A shortcoming of the SCOR metrics is that it’s focused on internal 

stakeholders.  Therefore, many of the data inputs (i.e., which are confidential and privileged) needed to assess supply chain 

efficiency are not available to external users (e.g., academics, auditors, government officials, investors, etc.).  The SCRs model 

addresses this flaw by using publicly available information from organizational financial statements as the inputs for the ratio.  

The model ties accounts found in the varying financial statements that have an impact on the supply chain to develop an 

indicator on responsiveness. 
 

The SCOR variables are an extension of indicators on the management of assets, costs, flexibility, reliability, and 

responsiveness.  The responsiveness metric, which is the focus of this investigation, has an association with the following 

accounts: operational expenses, cost of goods sold, and accounts payable.  The Supply Chain Responsiveness variables can be 

organized into the following function: 
 

 = (Operational Expense, Cost of Goods Sold, Accounts Payable) 
 

Taking the SCOR Level 1 Metric for responsiveness as a foundation in conjunction with Forehand et al.’s (2021) 

Supply Chain Efficiency (SCE) model, the process output (i.e., days sales in inventory ratio) and process input (i.e., days 

payable outstanding) variables can be identified.  SCRs ratio results will also shed light on the level of organizational 

responsiveness to customer demands.  The SCRs formulae is detailed on below Table 1. 
 

Table 1: Supply Chain Operations Reference (SCOR) Responsiveness Metrics 

Source: Supply Chain Council (2017). 
 

The conceptual map of the SCRs ratio is presented in Figure 2.  The map details the model variables along with the 

relationship and estimate. 
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Figure 2: SCRs Ratio 

 
Source: Authors Research Model, Conceptual map of the SCRs Ratio. 
 

The SCRs ratio’s interpretation is the opposite of the SCE model.  A high SCE ratio result suggests increased levels of 

supply chain efficiency.  However, lower SCR ratios suggest better supply chain responsiveness.  The divergence in 

interpretation is due to how inventory and payables are the core of determining the SCRs ratio and supply chain 

responsiveness.  In practical terms, lower levels of inventory and times between payment receivables are seen as favorable 

from the company’s perspective.  As such, low SCRs figures indicate the company can deliver their product to the consumer in 

timely fashion. 
 

A) Research Questions 

RQ1: What connection exists between the SCRs ratio and supply chain responsiveness? 

RQ2: Is there a statistically significant difference in each company's supply chain responsiveness for the period between 

2004 and 2020 according to the SCRs ratio? 
 

B) Research Hypothesis 

Null Hypothesis (H1o): There is no statistically significant relationship between Supply Chain Responsiveness and the 

SCRs ratio. 

Null Hypothesis (H2o): There are no statistically significant difference in supply chain responsiveness based on the SCRs 

ratio for the 2004 – 2020 time frame for each company analyzed. 
 

The objective of this study is to further the work on supply chain efficiency begun by Forehand et al. (2021).  The aim is 

to solidify the theoretical foundations of the supply chain responsiveness ratio by tying to the SCOR metrics.  The contribution 

of this study to the supply chain literature is to determine if the SCRs ratio is a suitable predictor of supply chain 

responsiveness.  Information gathered and used in the ratio are publicly available and found in various corporate reports (e.g., 

annual reports, 10-k, 20-F, etc.).  The ease of data access is useful for results testing and validation along with conducting 

analysis by combining the independent variables. 
 

The SCRs ratio’s resulting score allows for cross-sector, cross-industry, and comparative analysis, akin to those used in 

financial ratio analysis.  Multiple regression was used to establish hypothesis significance along with categorical scrutiny of the 

ratio results and predictors.  Research data from corporate reports for each assessed company were gathered and codified using 

MS Excel® 2010 with the SCRs ratio serving as the research instruments.   
 

The regression model used the three financial indicators needed for the SCRs ratio with a .05 significance for the used 

time intervals.  The research instrument looks to measure the independent variables along the time span used for each 

company.  Biases were minimal due to the secondary nature and public available sources of the data.  Research objectivity was 

maintained throughout the process. 
 

IV. RESULTS 

Hypothesis 1 examines if there is a statistically significant relationship between supply chain responsiveness and the 

SCRs ratio.  Multiple regression was used to test the hypothesis and evaluate the validity of the SCRs ratios results.  The results 

of the model suggest the SCRs ratio is an adequate predictor of supply chain responsiveness in the Internet retail industry.  

Hypothesis testing indicates a p-value of less than 0.05 suggesting the statistical significance of the results and the rejection of 

the first null hypothesis. 
 

Identifying whether there is there a statistically significant difference in supply chain responsiveness based on the SCRs 

ratio for the 2004 – 2020 time frame for each company analyzed was Hypothesis 2.  Model results suggest a statistically 

significant link among the SCRs ratio variables for the examined time frame.  Hypothesis test results show a p-value of less 

than 0.05 suggesting a rejection of the second null hypothesis. 
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Table 2: Regression Results for the Investigation’s Hypotheses 

 
Source: Author’s Computation, Results of the Regression Model. 
 

V. DISCUSSION 

A) Interpretation of SCRs Ratio Results 

SCRs ratio results suggest a relationship between supply chain responsiveness and the models results.  Correlations of 

model variables indicate the SCRs ratio may function as an indicator of supply chain responsiveness.  Model results suggest 

SCRs differences based on corporate life span and country of origin.  For instance, corporations with a year of inception after 

2017 did not have enough data for the regression model to assess the accuracy of the ratio results.  In addition, ratio results for 

those companies outside of the United States and whose main consumers are not U.S.-based diverged from the results of U.S.-

based corporations. 
 

These results suggest supply chain responsiveness may be associated with corporate location and market preference.  

Financial reporting differences among U.S.-based and foreign corporations may also have an impact on ratio results.  Model 

findings are consistent with the literature on supply chain responsiveness and international financial reporting of multinational 

corporations, which suggest proximity to supply chain components and consumers tend to increase business responsiveness.  

The divergence of financial reporting standards across countries correlates with difficulties in effective cross-business analysis 

(Dvořák & Vašek, 2015). 
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Table 3: SCRs Ratios for Internet Retail Companies 

 
Source: Author’s computation, 2023 underlying data from Field Survey. 
 

Ratio results for each company within the examined period reveal no negative SCRs ratios, which suggest each 

company has a functional level of supply chain responsiveness.  Model figures also imply companies had higher SCRs ratios at 

the startup and growth phase of operations.  However, as years passed their SCRs ratios declined or stabilized, which suggests 

newer companies have greater operational responsiveness.  Mergers and acquisitions (M&A) tended to drastically increase a 

company’s SCRs ratio.  The added resources and operational capacity of M&As increased business responsiveness.   
 

In 2020, all companies had significant changes in their SCRs ratios, although no discernable pattern of increase or 

decrease in the ratio was detected.  Amazon had the most stable SCRs ratio of the examined companies.  The changes in SCRs 

ratio scores suggest the COVID-19 epidemic may not have had a significant impact on supply chain responsiveness.  Although 

the degree of impact on the supply chain’s responsiveness was likely dependent on the product each company offered and the 

complexity of moving the product along the supply chain. 
 

As a result of the Internet retail industry being comprised of companies with a wide array of offerings, we posit that the 

SCRs ratio for this industry is dependent on the company’s life cycle, and to a lesser degree product type.  For instance, 

Amazon’s offerings (e.g., traditional retail items) differ greatly from Carvana’s products (i.e., automobiles), as such the 

responsiveness of each companies supply chain is expected to vary greatly, even though both companies are part of the same 

industry and technically direct competitors.  These findings indicate that the intricacies of product along with the organization’s 

inventory method and flexibility in providing credit sales are associated with the supply chain’s responsiveness. 
 

B) Discussion of SCRs Results in the Internet Retail Industry 

All companies had positive SCRs ratios during the assessed years.  Ratio results diverged greatly between companies.  

SCRs ratios for some companies oscillated between 0 and 2, whilst others ranged from 10 to 40.  A close examination of each 

company’s results suggests the differing supply chain responsiveness scores are likely related to the companies’ stage in their 

life cycle along with contrasting supply chains. 
 

In addition, those companies that were in an aggressive growth phase and had higher inventory levels along with 

extended times between payment receivables fell in the higher end of the SCRs scores, whilst those companies that 

experienced steady figures had more stable SCRs results.  All these data points suggest that a company’s supply chain 

responsiveness may be linked to their core business, stage in the life cycle, inventory management practices, and ability to 

accept purchases with delayed customer payments. 
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For instance, companies in the apparel business tended to have higher SCRs ratios than those involved in other products.  

Revolve Group Inc. had over 20% growth year-over-year from 2018 through 2020.  The company has an SCRs ratio between 

19 and 21.  The company is in the growth stage with their IPO being in 2019 (Revolve Group Inc., 2021).  Farfetch Limited is 

another growth company (e.g., 55% sales growth in 2017) whose core business is apparel and had an average SCRs ratio 

double the industry average (Farfetch Limited, 2021). 
 

Companies involved in automotive retail also tended to have higher SCRs ratio.  For example, Car Parts.com, Inc. had 

average sales growth year-over-year from 2014 to 2019 in excess of 15%.  In addition, they purchased AutoMD in 2017, 

thereby increasing their capacity (Car Parts.com, 2019).  Carvana Co. is another example of a growth company in the 

automotive retail business with consistent double-digit growth (Carvana, 2020).  The automotive retail business is known for 

its unique inventory management and payment practices, which as previously noted have a direct impact on supply chain 

responsiveness. 
 

High SCRs scores were also seen in companies in the growth phase that employ a direct-to-consumer business model.  

For instance, Vishop Holdings had an average year-to-year growth rate of 120% from 2013 through 2016 (Vishop Holdings 

Limited, 2019).  Pinduoduo was also a company that experienced triple digit sales growth in 2018 (Pinduoduo Annual Report, 

2020).  These findings suggest that a company’s supply chain responsiveness may be linked to their stage in the life cycle, 

regardless of the corporate product.  An examination of the life cycle model supports the notion that as businesses mature there 

is a learning curve to ascertaining their optimal inventory method and establishing their industry footprint (i.e., which impacts 

their ability to generate credit sales) that likely has a direct impact on supply chain responsiveness.   
 

Supply chain responsiveness is a function of an organization’s ability to deliver their product to the end user (Sandberg 

& Jafari, 2018).  Responsiveness in the supply chain is likely strengthened by a business ability to manage their inventory and 

provide credit sales.  The COVID-19 pandemic affected business performance across all levels.  However, the pandemic may 

not have had as strong an impact on supply chain responsiveness given the lack of a significant trend in SCRs results for 2020.  

SCRs results for each company tended to follow the trajectory established in prior years and appeared to be associated to the 

stage in the life cycle.  These findings are consistent with past research on inventory and credit sales management, which 

attribute success to efficiencies in managerial decision making rather than exogenous variables (Konstantaras et al., 2021; Liu 

et al., 2018; Lawrence, 2014; Ahmadi Javid & Azad, 2010). 
 

VI. CONCLUSION 

In conclusion, associations between SCR ratings and supply chain responsiveness were discovered. The results of this 

study offer quantitative justification for how supply chain responsiveness or a lack thereof affects the online retail sector. 

Results from the SCRs ratio specifically shed information on how responsively an organisation is to consumer demands. SCR 

insufficiency can be linked to both operational news about Internet retailers and released financial reports. Furthermore, the use 

of the SCR model shows that the supply chain is responsive. Although the companies in this study did well overall, the use of 

the SCR model can also show that a supply chain is unresponsive. According to the study's findings, Amazon's supply chain 

responded well to the COVID-19 global pandemic in 2020. Wayfair and Poshmark were two additional well-known online 

merchants that performed higher in terms of response. Based on their respective SCR model scores for 2020, we have come to 

this conclusion. Therefore, it can be said that for the period under study, the company's supply chains operated in a responsive 

manner in the Internet retail sector. 
 

More studies on supply chain responsiveness using the SCRs ratio are needed to validate the model.  Investigation 

results indicate that analysts and academics can use the SCRs ratio as a reliable metric for supply chain responsiveness in other 

markets and industries.  Additional research on supply chain responsiveness and its association to business performance is 

needed to enrich the literature.  This investigation is the first attempt to develop a measurement tool of supply chain 

responsiveness for any user along with the first study on supply chain responsiveness in the Internet retail industry pre- and 

post-COVID-19.  The study expands the work on supply chain efficiencies pre- and post-COVID-19 begun by Forehand et al. 

(2021) by tying the SCRs ratio to SCOR metrics.  Nonetheless, we recommended additional research on how the COVID-19 

pandemic impacted global supply chains to fully gauge its impact on the global economy. 
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