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A B S T R A C T  

The COVID-19 pandemic has highlighted the instrumental role of supply chains in delivering 

economic, human, and societal value. At the same time, the pandemic has heightened interest 

among academics, businesses, and governments in environmental, social, and governance 

(ESG) issues. In this paper, we argue that in today's hyper-globalized economy, ESG measures 

are of little value if they do not explicitly incorporate a firm's operations across its entire supply 

chain. On the other hand, well-calibrated ESG measures should play a central role in firms' day-

to-day supply chain management. We present three cases from the COVID-19 pandemic—

online platforms, public health supply chains, and vaccine manufacturers—to illustrate the 

relevance and value of unifying ESG and supply chain thinking. Finally, we spotlight key 

challenges and opportunities for practitioners and scholars in both ESG and supply chain 

management. 
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1 .  I N T R O D U C T I O N  

Since its inception in a United Nations report in 2006, ESG—the acronym for 

environmental, social, and governance—issues have garnered significant attention 

from academics, businesses, and governments (Atkins 2020). To understand the 

impact of ESG, one need only look at the rapidly growing ESG-themed investment 

funds, which had amassed a total of $40 trillion in assets by 2021 (Bloomberg 

Intelligence 2021). Today, ESG is arguably the most widely accepted metric for 

assessing a company's sustainability and social impact: the US Securities and 

Exchange Commission (SEC) established an ESG subcommittee, which 

recommended in 2020 that all publicly traded companies disclose material ESG 

information (SEC 2020a). Similarly, the European Commission unveiled an action plan 

in 2018 to increase ESG disclosures (European Commission 2018). 

ESG issues are not merely a matter of "sustainable finance," but may also have a 

direct impact on how businesses operate on a daily basis, including how they manage 

their supply chains. According to a McKinsey survey of CEOs (Committee Encouraging 

Corporate and CECP 2010, p. 10), 94% of the respondents agreed they are "being 

held responsible for their entire supply chain on social issues." Such a broad 

consensus means the importance of ESG in managing supply chains is unequivocal. 

However, few, if any, of the commonly used ESG measures adequately account for 

activities occurring throughout a firm's supply chain (Silk, Niles, and Lu 2020). Without 

mapping and evaluating a firm's global supply chains, ESG metrics are unlikely to be 

truly reflective of a firm's sustainability and social impact in today's hyper-globalized 

economy. In other words, for both ESG and supply chain management to thrive in the 

post-pandemic era, they must be unified (Dai and Tang 2021). 

Throughout the COVID-19 pandemic, ESG issues received widespread coverage in 

the popular media. According to Muckrack, an online service that tracks how a topic is 

covered in the press in the United States, ESG was the subject of over 183,000 articles 

between September 1, 2020 and June 30, 2021 (see Figure 1). In comparison, 

academic research on ESG issues in supply chain management is sparse. Even within 

a vibrant subfield that studies sustainable supply chains (see Atasu et al. (2020) for a 

review of this literature), research explicitly addressing ESG issues remains rare. A 

search of INFORMS Pubs Online (https://pubsonline.informs.org), a database of 

papers published across 17 INFORMS journals, returns only 26 articles (as of 

December 30, 2021) containing the phrase "environmental, social, and governance," 

the majority of which were published within the last three years (see Figure 2). 

https://pubsonline.informs.org/
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Figure 1: Number of ESG-related articles as tracked by Muckrack 

 

 

Figure 2: The number of INFORMS journal papers containing "environmental, social, 

and governance" (in any part of each paper) 

 

Needless to say, the COVID-19 pandemic has revealed the value of supply chain 

thinking for firms to deliver business and human value. At the same time, the 

importance of ESG issues in managing supply chains has been spotlighted. The 

pandemic serves as an urgent call to action to connect ESG and supply chain thinking: 

for ESG measures to be truly effective, rating agencies must look beyond firm 

boundaries and gain visibility into a corporation's supply chain partners' sustainability 

and social impact (Dai and Tang 2021). Likewise, for corporations to be able to develop 

resilient supply chains, ESG risks can no longer be overlooked or downplayed.  

From a practical standpoint, although ESG investing continues to gain traction, the 

complexity and variability of ESG criteria and reporting standards have created 

substantial obstacles for investment companies in developing various ESG index 
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funds. For example, the DWS Group, the asset management arm of Deutsche Bank 

AG, claimed $540 billion (more than half of its assets under management) has been 

run through a process (ESG integration) that can ensure the investment would face 

lower ESG risks than the industry average. However, Kowsmann and Brown (2021) 

report that no quantifiable or verifiable ESG integration for key asset classes exists at 

DWS. This scandal heightened the need to streamline various ESG measures and 

reporting standards.  

In the rest of the paper, we first argue post-pandemic supply chain management must 

incorporate ESG considerations and contribute to ESG performance. We note that 

whereas the "E" (environmental) and "G" (governance) pillars are relatively well defined 

and well understood, the "S" (social) pillar is ambiguous. Thus, our focus in this paper 

is on how the "S" (social) pillar of ESG considerations interacts with supply chain 

management. Next, we present three cases from the COVID-19 pandemic to illustrate 

the importance and value of unifying ESG and supply chain thinking. We conclude our 

paper by spotlighting key challenges and opportunities for practitioners and 

researchers in both ESG and supply chain management. 
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2 .  F R O M  C S R  T O  E S G  

The COVID-19 pandemic, social unrest, hate crimes, and economic downturn in 

2020 compelled business executives to rethink the role of business in society. 

Friedman (1970) argued a firm's goal is to serve the shareholders' interests by 

engaging in profitable activities as long as the firm stays within the rules of the game. 

This shareholder paradigm incentivized firms to focus on profit without paying close 

attention to the well-being of the planet and the people. Since the Reagan era, the 

"trickle down economy" has generated windfalls for big corporations and wealthy 

individuals through outsourcing and offshoring many operations to lower-cost 

countries such as China (Ingraham 2020). The value created for shareholders and 

corporate leaders, on the other hand, has not "trickled down" to have a meaningful 

effect on unemployment or economic growth. Indeed, between 1980 and 2019, CEO 

compensation increased by 1,167%, while the average worker's compensation 

increased by 13.7% (Mishel and Kandra 2020).1    

In 2020, the total market capitalization of the top 50 global companies (e.g., Apple, 

Amazon, Alphabet, Nestle, P&G, and Walmart) increased by $4.5 trillion, and their 

combined worth is equivalent to 28% of the global gross domestic product.2 This 

remarkable statistic has two ramifications. To begin, these leading multinational 

corporations wield more economic clout than many national governments. Second, 

their worldwide supply chain activities have a substantial influence on environmental 

sustainability and social responsibility across borders. 

Whereas the concept of corporate social responsibility (CSR) dates all the way back 

to the 1800s in the US when industrialist Andrew Carnegie and then John D. 

Rockefeller donated large sums of money to education and scientific research, the 

term was coined in 1953 by economist Howard Bowen (Thomas 2019). However, 

defining CSR has proven difficult; the reader is referred to Dahlsrud (2008) for a 

study of 37 CSR definitions and to Moura-Leite and Padgett (2011) for a review of 

the historical background of CSR. Because CSR is not well defined, Henderson 

(2009) argues it will result in increased costs and diminished corporate performance. 

Ward and Smith (2006) comment that CSR is "now breaking up into a distinct series 

of sub-agendas" and "a variety of alternative characteristics emerged." Specifically, 

some businesses perceive CSR as philanthropic giving, while others consider it as a 

synthesis of the "business case" and the "moral case" without quantifiable outcomes. 

Even without a precise definition, it is heartening to note that nearly 200 CEOs from 

the Business Roundtable, including the heads of Apple, Pepsi, and Walmart, issued 

 
1 The fact that the world's 26 richest people owned as much as the poorest half of the world's 
population in 2019 was a clear indication that corporations must change (Elliott 2019). 
 

2 By contrast, the total market capitalization of the top 50 global companies was approximately 5% of 
global gross domestic product in 1990 (Orlik, Jimenez, and Sam 2021).  
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a statement in 2019 declaring that businesses must shift their focus from 

shareholders to stakeholders by investing in their employees, protecting the 

environment, and conducting business fairly and ethically with their suppliers (Gelles 

and Yaffe-Bellany 2019). However, by 2020, this pledge had not resulted in any 

tangible, measurable changes, even though many corporate leaders believe 

capitalism is undergoing a fundamental transformation (Toussaint 2020).  

The intent of CSR was to make companies accountable for their actions that affect 

health, safety, and the environment. Several examples of such actions include 

China's milk formula scandal, which resulted in kidney damage to 54,000 infants 

(Yardley 2008), Mattel's toys tainted with lead paint in 2007 (Story and Barboza 

2007), the extreme air and water pollution in China caused by unethical 

manufacturers (Buckley 2015), the collapse of Rana Plaza in Bangladesh in 2013 

with a death toll of over 1,000 factory workers (Dai 2020), and counterfeit and unsafe 

products sold by Amazon's third-party sellers (Dai and Tang 2020f). On the surface, 

one could argue that these disasters were caused by contract manufacturers' 

unethical behavior, while their customers (major multinational corporations) can 

claim ignorance. However, the public believes that even if these multinational 

corporations did not commit these acts directly, they are indirectly responsible 

because they could have been avoided with proper supply chain management. 

Along with public pressure, investment strategies are evolving as millennials reach 

the age of 40 in 2021. The millennial generation is, on average, more concerned with 

environmental sustainability and social responsibility than the baby boomer 

generation. In 2020, millennial investors contributed $51 billion to sustainable funds, 

up from $5 billion in 2015 (Adamczyk 2021). These sustainable funds are based on 

ESG investing, an investment strategy in which shareholders invest in firms with 

good environmental, social, and governance performance measures.  

Globally, ESG investment has grown at a breakneck pace in recent years. By 2025, 

global ESG assets are projected to reach $53 trillion, accounting for more than a 

third of the estimated $140.5 trillion in total assets under management (Bloomberg 

Intelligence 2021). Larry Fink, Chairman and CEO of Blackrock, the world's largest 

asset manager, issued a letter to CEOs in 2021, stating that ESG investing has 

nearly doubled since 2019 and arguing that executives must adapt to address issues 

ranging from public health to climate change to social justice, rather than just 

quarterly earnings. (Fink 2021).  

Unlike CSR, which pressures a company to be "accountable" for its actions, ESG is 

intended to make a company's actions and their outcomes "measurable" so that 

investors can make their investment decisions and the public can form judgment. 

The ESG movement is creating a new incentive for companies to collect and 

disclose information about their financial, environmental sustainability, and social 

responsibility performance. However, a significant obstacle exists—a lack of 
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agreement on what to measure and report, as ESG is extremely broad and its 

definition is still being debated. The first set of ESG standards were developed in the 

early 1990s by Amy Domini, one of the founders of KLD Research & Analytics, who 

created the Domini 400 Social Index, which is a stock market index selected 

according to a set of social and environmental standards.3   

With stronger recommendations from analysts and an increasing interest in ESG 

investing (an investment strategy that seeks to effect positive changes in society), 

there are many rating agencies that measure and rank the ESG performance of 

different companies, including (i) Bloomberg ESG Data Services, (ii) Dow Jones 

Sustainability Index, (iii) MSCI ESG Research, (iv) Sustainalytics, (v) Thomson 

Reuters ESG Research Data, (vi) S&P Global, (vii) ISS ESG, (viii) Vigeo/EIRIS, (ix) 

Fitch Ratings, and (x) Moody's Investors Service. For example, the MSCI ESG 

Rating Index rates a company based on the following criteria: (1) data that the 

company voluntarily discloses in accordance with various reporting standards 

established by GRI (Global Reporting Institute), SASB (Sustainability Accounting 

Standards Board), and TCFD (Task Force on Climate-retailed Financial 

Disclosures), and (2) data collected from independent sources (news media, 

governmental databases, NGO reports, etc.).4   

Currently, no uniform ESG reporting standard exists, and the sheer number of 

measurements is overwhelming. For example, MSCI ESG Metrics provides 

institutional investors with 56 ESG comparable metrics5 of 8,500 (large, mid, and 

small cap) companies across 23 developing-markets and 27 emerging-markets 

countries. As of this writing, no agreement exists on what to measure and what to 

report, and the SEC opined that ESG disclosures are likely to be adaptive and 

innovative (Coates 2021).  

Will increased disclosure of ESG performance in annual reports eventually generate 

incentives for businesses to do good? With a history of poor CSR performance and 

ambiguous ESG metrics in the present, how can firms manage their supply chains in 

the post-COVID-19 era to create future stakeholder value?  

 
3 Through a series of acquisitions by MSCI, a global provider of equity, fixed income, hedge fund 
stock market indexes, multi-asset portfolio analysis tools, and ESG products, the FTSE KLD 400 
Social Index was renamed the MSCI KLD 400 Social Index in 2010. 

4 For details, see: https://www.msci.com/what-if-esg-disclosures-become-standardized, accessed on 
July 30. 2021.  

5 The MSCI ESG metrics (https://www.msci.com/esg-metrics) measure a firm's risk exposure to 
climate change, pollution, waste, worker health and safety, discrimination and diversity, supply-chain 
risks, data breaches, corruption, instability, business ethics, and human rights protection, among 
others.  

https://www.msci.com/what-if-esg-disclosures-become-standardized
https://www.msci.com/esg-metrics
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3 .  T H E  I M P O R T A N C E  O F  U N I F Y I N G  E S G  A N D  S U P P L Y  C H A I N  

T H I N K I N G  

As previously noted, despite increased interest in ESG investment, the specific 

definition and measurement of ESG remain vague, hampering attempts to hold 

corporate executives responsible for the sustainability and social obligations of their 

enterprises. Specifically, ESG's three pillars have widely accepted measures for the 

"E" (environmental) and "G" (governance) pillars, but the "S" (social) pillar does not. 

According to the ESG Global Survey 2019 (BNP Paribas 2019, p. 24), conducted a 

year prior to the pandemic, a "middle-child predicament" is associated with the "S" 

pillar of ESG: 

 

While experts are getting to grips with the "E" in ESG, the "S" remains elusive. 

This year's survey found the "S" the most difficult element to incorporate into 

investment analysis. Nearly half (46%) of respondents feel that this is the 

case… Investors are grappling with the complexity of integrating social factors 

into their investment analysis and decision-making. A lack of consensus in the 

industry surrounding what constitutes the "S" makes it harder to incorporate 

into investment strategies compared to both the "E" and "G". As such, it often 

acts as an interaction point between these two elements. 

 

The "S" pillar is ambiguous in part due to a lack of agreement about the scope of 

social issues it touches upon. For example, the CFA Institute (2015, p. 4) lists the 

following as examples of social issues: customer satisfaction, data protection and 

privacy, gender and diversity, employee engagement, community relations, human 

rights, and labor standards. By contrast, the SEC's ESG subcommittee proposes that 

the "S" pillar cover issues such as weapons, alcohol, gambling, support for 

organized labor, human rights practices, supply chain labor standards, consumer 

protection, and animal welfare (SEC 2020b). Even with its ambiguous scope, the 

scope of "S" continues to expand. In the case of the COVID-19 pandemic, major 

shortages of personal protection equipment (PPE) have triggered a call for adding 

public health and national security to the list (Bai, Dai, and Shivaram 2020).  

Another, and frequently overlooked, reason the "S" pillar is difficult to quantify is the 

extensive supply chain networks on which almost every business relies and 

operates. Supply chains are a component of the "S" pillar in several major ESG 

index providers. Nonetheless, they frequently treat supply chains in isolation from the 

other components. For example, in the "S" pillar of Bloomberg's ESG index, supply 

chains are treated independently of discrimination, human rights, and community 

relations (Boffo and Patalano 2020). In reality, however, it is unthinkable to measure 

discrimination, human rights, and community relations without taking into account a 

firm's extensive supply chain networks (Dai 2020).  
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In today's hyper-globalized economy, ESG measures are of little value if they do not 

incorporate a firm's operations throughout its entire supply chain. For example, 

related to the relatively well-defined "E" pillar, ExxonMobil indicated it was reducing 

greenhouse gas emissions while it was actually increasing them, shifting dirty 

operations to its supply chain partners (Henn 2016). In addition, the current ESG 

measures (especially those related to the "S" pillar) do not properly incorporate how 

a focal firm deals with the downstream (e.g., customers) and upstream (i.e., 

suppliers) of its supply chain. For example, "customer protection" may sound like an 

issue between a company and its customers. Yet, today's ubiquitous platform 

economy means customers frequently interact with third-party sellers and service 

providers with little, if any, legal protection from the platform. In many cases, 

customers who purchase unsafe products from foreign sellers have difficulty getting 

compensated despite several injuries (Dai and Tang 2020f). Thus, accounting for the 

entire supply chain is necessary for investors and regulators to gauge a firm's 

consumer protection effort, an important component of the "S" pillar.  

On the flip side, incorporating ESG risk is essential to managing supply chains. To 

sustain its supply chain operations and to improve its performance pertaining to the 

"S" pillar in 2021, Unilever announced its plan to pay a living wage to "all of its 

supply-chain workers" by 2030 (Bowman 2021). Although appreciated, the 

implementation of this plan is challenging because Unilever's global supply chain 

operations entail over 400 brands of consumer goods6 in 190 countries. ESG is not 

merely about moral values; it measures real risks that threaten the functioning of 

firms' supply chains, especially in times of crises. For example, the US medical 

supply chains were severely disrupted during the COVID-19 pandemic, in large part 

because few medical-supply manufacturers and distributors have incorporated public 

health and national security risks into their design of supply chain networks, leading 

to over-reliance on foreign suppliers for essential medical supplies and hence the 

inability to ramp up production during the initial months of the COVID-19 pandemic 

(Bai, Dai, and Shivaram 2020; Dai and Tang 2020b, 2020c).  

The significance of ESG risks (particularly in the context of ESG investing) and the 

dearth of consistent and adequate ESG supply chain measurements (particularly in 

the context of supply chain risks) prompt us to structure the remainder of this paper 

as follows. We provide three distinct supply chain case studies that happened during 

the COVID-19 pandemic in sections 4, 5, and 6. The purpose of these case studies 

is to illustrate the need of developing proper ESG metrics that include a firm's 

activities throughout its entire supply chain. We propose several research topics for 

further examination in section 7 based on the definition and measurement concerns 

 
6 According to Unilever's website (https://www.unilever.com/brands/), its product categories include 
food, ice cream, tea, coffee, cleaning agents, pet food, beauty products, and personal care, among 
others.  

https://www.unilever.com/brands/
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discussed in section 3 and the three case studies given in sections 4, 5, and 6. 

Section 8 concludes. 
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4 .  C A S E  1 :  O N L I N E  M A R K E T P L A C E  P L A T F O R M S :  

C O N S U M E R  P R O T E C T I O N  

Since the start of the COVID-19 pandemic in 2020, many brick-and-mortar stores 

have been closed for extended periods of time, and safety protocols have changed 

consumer shopping habits. Many consumers have shifted to online retail platforms 

around the world, and these platforms, such as Amazon in the US, have become 

even more important to consumers in the wake of the COVID-19 pandemic. 

Amazon's US sales increased by 44% to $318.41 billion in 2020, accounting for 

nearly 40% of the US ecommerce market (Droesch 2021). Such changes in how 

consumers shop appear to be long-lasting, as evidenced by a 220% increase in 

Amazon's profitability in the first three months of 2021 compared to the same period 

in 2020 (Weise 2021).  

To meet consumer demand with supply, online retail platforms need to expand their 

global supply chain operations. However, due to the sheer nature of its role as an 

online platform facilitating cross-border transactions, getting more merchants to sell 

on these online platforms exposes consumers to increased risks with little protection. 

Using Amazon as an example, we now describe two aspects in which firms' ESG risk 

is not well defined and cannot be easily measured unless it incorporates supply 

chain thinking.  

 

4.1 THIRD-PARTY PRODUCTS 

Behind Amazon's rapid increase in profitability during the pandemic is the rise of its 

third-party sales. Specifically, as an online retail platform, Amazon sells some 

products from its inventory that it owns. It also facilitates sales transactions between 

independent third-party merchants and consumers conducted through its online 

marketplace platform, and charges a sales commission average of 15% (Brophy 

2020). By 2020, Amazon's third-party sales accounted for nearly 60% of the 

company's physical sales (Dai and Tang 2020a). Due to Amazon's aggressive efforts 

in recruiting China-based third-party sellers starting in 2013, the majority of these 

third-party sellers are now based in China.  

While foreign-made products are ubiquitous in the United States, until the rise of 

third-party sales on Amazon, Americans had never been exposed to large-scale 

direct (online) sales from foreign sellers. More importantly, the opacity of Amazon's 

product pages frequently made differentiating between domestic and foreign third-

party sellers nearly impossible. Beginning in September 2020, however, after 

significant media attention about Amazon's business model (Berzon, Shifflett, and 

Scheck 2019), the company's third-party sellers are now required to disclose their 

names and addresses (Greene 2020).  
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The proliferation of unidentified foreign third-party sellers exposes American 

consumers to never-before-seen risks of purchasing counterfeit, pirated, or even 

dangerous goods. As the US Department of Homeland Security finds in a report to 

the President of the United States (DHS 2020), "While the expansion of e-commerce 

has led to greater trade facilitation, its overall growth—especially the growth of 

certain related business models—has facilitated online trafficking in counterfeit and 

pirated goods. American consumers shopping on e-commerce platforms and online 

third-party marketplaces now face a significant risk of purchasing counterfeit or 

pirated goods." The same report points out that online marketplaces such as 

Amazon heighten such a risk for two reasons. First, third-party sellers "can quickly 

and easily establish attractive 'store-fronts' to compete with legitimate businesses" 

often without the need to provide identifying information. Second, a counterfeiter 

typically sets up multiple accounts and "the ability to rapidly proliferate third-party 

online marketplaces" complicates enforcement efforts because it "allows 

counterfeiters to hop from one profile to the next even if the original site is taken 

down or blocked." Without properly managing its third-party sellers, Amazon risks 

losing consumer trust. Such risks should be incorporated in its ESG ratings.  

Fake reviews are another major source of concern, as they increase the friction 

between buyers and sellers on these platforms, eroding buyers' trust (Chen et al. 

2020; Xiao, Chen, and Tang 2021). Foreign sellers have been linked to blatant 

manipulation via a practice known as "brushing" (Ovide 2020), which involves 

fabricated orders that make a listing appear more popular than it actually is and lead 

to fake reviews that appear to be from verified purchases.  

Third-party listings clearly impact consumer welfare and satisfaction, which means 

that a comprehensive assessment of Amazon's ESG risk must include how it 

manages a significant portion of its supply chain, namely its massive network of 

third-party sellers and suppliers, the majority of whom are based outside the US. 

Amazon's supply chain ESG metric should specifically include the extent to which 

Amazon collects and verifies the identities and track records of third-party sellers (in 

terms of genuine and safe products, sales records, quality assurance records, and 

customer satisfaction), as well as the extent to which Amazon discloses this 

information transparently on its product page. 

 

4.2 CONSUMER LIABILITY 

When millions of consumers shop on online platforms such as Amazon, hail a ride 

with Uber, or stay with various hosts listed on Airbnb, few consider the possibility of 

injury or more serious damage as a result of the goods and services purchased on 

these platforms. Uber has received complaints from female passengers alleging 

sexual harassment at the hands of male drivers (Feeney 2015). Airbnb has been 



 

15 

ASIAGLOBAL PAPERS ◼ Unifying ESG and Supply Chain Thinking: An Urgent Call to 
Action in the Post-Pandemic Era 
 

embroiled in a series of embarrassing safety incidents, including prostitution, theft, 

and voyeuristic hosts monitoring guests via cameras (Grind and Shifflett 2019). 

Nonetheless, when such incidents occur, online platforms frequently assert that they 

are not sellers of goods or services and thus are not liable (Dai and Tang 2020f). 

On August 13, 2020, the San Diego Superior Court issued a landmark decision 

highlighting the lack of consumer protection on online platforms (Bolger v. 

Amazon.com, LLC 2020). The decision involved Angela Bolger, who purchased a 

replacement laptop battery from Amazon and sustained severe burns when the 

battery burst. Amazon contended that it should be held harmless for the damage 

since it facilitated the transaction between Bolger and Lenoge, a China-based third-

party seller who did not respond to the court. The decision, in a break from previous 

court rulings, states: 

As a factual and legal matter, Amazon placed itself between Lenoge and Bolger in 

the chain of distribution of the product at issue here. Amazon accepted possession 

of the product from Lenoge, stored it in an Amazon warehouse, attracted Bolger to 

the Amazon website, provided her with a product listing for Lenoge's product, 

received her payment for the product, and shipped the product in Amazon packaging 

to her. Amazon set the terms of its relationship with Lenoge, controlled the 

conditions of Lenoge's offer for sale on Amazon, limited Lenoge's access to 

Amazon's customer information, forced Lenoge to communicate with customers 

through Amazon, and demanded indemnification as well as substantial fees on each 

purchase. Whatever term we use to describe Amazon's role, be it "retailer," 

"distributor," or merely "facilitator," it was pivotal in bringing the product here to the 

consumer. 

As encouraging as the Bolger v. Amazon ruling may seem, consumer protection on 

online platforms was long overdue and its broad impact remains to be seen.  

Legal actions aimed at enforcing accountability on online platforms may have 

unforeseen repercussions. For instance, the California State Assembly introduced 

AB-3262 with the title "Product Liability: Electronic Retail Marketplaces" (Stone 

2020). Under this law, all online marketplaces will be "held strictly liable" for harm 

caused to consumers due to defective products sold through them. Whereas 

Amazon issued a statement voicing its "conditional support" of AB-3262, arguing that 

"this legislation aimed at protecting consumers should apply equally to all stores, 

including all online marketplaces," others warned such legislations can kill off smaller 

competitors so that Amazon can gain a bigger market share. More targeted efforts, 

such as pressure from ESG investors, can be more effective.  

Online marketplaces have emerged as a key development engine in both developed 

and emerging economies over the last decade. According to the Wall Street Journal 

(Austin, Canipe, and Slobin 2019), by February 2019, of the 10 most valuable 
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venture-backed private companies in the world, six (including Uber, Airbnb, WeWork, 

and Lyft) were online marketplaces. These platforms have been lauded for their 

innovative business models, which have resulted in the creation of new 

marketplaces and job opportunities. Nonetheless, their disrespect for consumer 

safety (in terms of financial and bodily harm) while relying on a vast supply chain 

network to produce products and services must be factored into their ESG risk 

assessment. Specifically, besides supply chain transparency as a measure for ESG 

risk (Sodhi and Tang 2019), we believe supply-chain-wide ESG measures should 

assess the safeguards put in place by the platform to protect consumers.  
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5 .  C A S E  2 :  P U B L I C  H E A L T H  S U P P L Y  C H A I N S :  S U P P L Y  

C H A I N  R E S I L I E N C E  

The COVID-19 pandemic brought to light the vulnerabilities in public health supply 

chains. In October 2019, just five months before the pandemic, the Nuclear Threat 

Initiative, a policy and strategy think tank based in the US, published the Global 

Health Security Index, in collaboration with the Johns Hopkins Center for Health 

Security and the Economist Intelligence Unit, which ranked 195 countries around the 

world for their pandemic readiness (NTI 2019a). According to this index, the US 

ranked first in the world for its ability to prevent, detect, and respond to pandemics. 

Notably, the index evaluates each country's "infection control practices and 

equipment availability," for which the US received a perfect (100 out of 100) score. 

Nonetheless, the reality in 2020 was diametrically opposed to the top ranking in 

2019. Throughout the initial months of the COVID-19 pandemic, hospitals, nursing 

homes, and other critical facilities throughout the US faced severe shortages of PPE, 

particularly specialized PPE such as N95 respirators (Artenstein 2020). Such severe 

shortages have been linked to unnecessary infections and mortality, particularly 

among healthcare workers and residents of nursing homes (Dai, Bai, and Anderson 

2020). In comparison, countries and regions with an adequate supply of PPE, such 

as Hong Kong, Taiwan, New Zealand, and Singapore, experienced almost no 

COVID-19-related deaths in nursing homes and healthcare facilities during the same 

time period (Dai et al. 2021).  

To make sense of the stark contrast between the top ranking and reality in the US, 

we notice that the index does not account for the supply chain. Specifically, the 

component relating to PPE accessibility (NTI 2019b, p. 101, sec. 4.5.1: Infection 

control equipment availability) employs a single documentation-based criterion 

(rather than a metric of PPE supply chain resilience), as described below: 

 

Has the country published a publicly available plan, strategy, or similar 

document to address personal protective equipment (PPE) supply issues for 

both routine national use and during a public health emergency? 

Yes = 1 

No = 0 

 

As simplistic as the above criterion may look, the Global Health Security Index was 

actually "a massive undertaking involving millions of dollars and hundreds of 

researchers" (Lewis 2021, p. xiv). To our best knowledge, ESG indexes have not 

formally incorporated public health risk as a consideration when evaluating a firm. 

Even if they do, one has reason to believe they would not be able to deliver a more 
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comprehensive assessment of public health risks than the Global Health Security 

Index does unless they specifically incorporate supply chain risks that affect public 

health.  

The majority of the essential medical supplies such as PPE used in the US are 

provided by multinational manufacturers such as 3M Company, Honeywell 

International Inc., and MSA Safety Inc. (Dai, Bai, and Anderson 2020). Yet, these 

companies are only required to report the locations of their manufacturing plants to 

the Food and Drug Administration. Whereas the fact that the US imports the vast 

majority of its specialized PPE from China is common knowledge (Fok 2020), the 

exact PPE production capacity in domestic versus overseas facilities of these US-

based manufacturers is less clear. To gain a competitive edge, most global firms are 

secretive about their supply chain operations so that they can keep those low-cost 

suppliers to themselves. By treating basic supply chain data as trade secrets, 

regulators, public health agencies, healthcare providers, and researchers cannot 

assess the vulnerabilities of the public health supply chains caused by these 

essential medical-supply manufacturers (Fiore 2020).  

An over-reliance on PPE supply sources from China, Malaysia, and other distant 

locations creates supply chain risks, as an ancient Chinese proverb teaches: "Distant 

water will not quench a nearby fire" ("遠水不救近火").  In addition to the risk 

associated with excessive dependence on foreign suppliers, what is even more 

concerning is a lack of information about the extent of such dependence. 

Amid calls to include public health and national security implications as part of ESG 

considerations (Bai, Dai, and Shivaram 2020), ESG rating agencies must ensure that 

they use reliable and up-to-date supply chain data when assessing various 

companies' ESG risk, particularly in the medical supply sector. Otherwise, they risk 

repeating the Global Health Security Index's costly error.   

On the other hand, when the ESG index truly captures the public health implications 

of the manufacturers' supply chain decisions, those manufacturers will be rewarded 

or penalized by investors, depending on whether they contribute to pandemic 

readiness. Accordingly, they will be incentivized to take public health seriously and 

strive to win the trust of their investors, customers, and society. For example, 

consider the case in which ESG rating agencies include a "supply chain resilient'' 

measure based on the simulated performance associated with some standardized 

"stress tests" of a company's supply chain (Dai, Bai, and Anderson 2020; Simchi-

Levi and Simchi-Levi 2020). In this case, this resilient measure can be ranked across 

different firms within the same sector, creating incentives for companies to develop 

plans to mitigate potential supply chain disruptions. 
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6 .  C A S E  3 :  C O V I D - 1 9  V A C C I N E  D E V E L O P M E N T ,  

M A N U F A C T U R I N G ,  A N D  D I S T R I B U T I O N :  S O C I A L  W E L F A R E  

During the COVID-19 pandemic, perhaps nothing demonstrates the "S" pillar of the 

private sector better than the record-breaking pace of vaccine development and 

manufacturing by companies such as AstraZeneca, Johnson & Johnson, Moderna, 

and Pfizer, which marked the beginning of the end of the COVID-19 pandemic that 

has infected nearly 200 million people and killed more than five million as of 

December 2021.7 Clearly, rapid vaccine development and manufacturing create 

social welfare in terms of significantly reducing the number of infections, 

hospitalizations, and deaths (Mak, Dai, and Tang 2021). Yet, the instrumental role 

these manufacturers played has not been reflected in their ESG ratings. Pfizer, for 

example, was the first vaccine manufacturer to receive an emergency-use 

authorization from the Food and Drug Administration for its mRNA vaccine. 

However, according to Morningstar's Sustainalytics ratings,8 Pfizer has an ESG 

score of 24.1 (medium risk) and a ranking of No. 96 among pharmaceutical 

companies. 

From the public health perspective, simply recognizing those manufacturers for 

successfully developing and manufacturing vaccines does not provide adequate 

incentives to the pharmaceutical industry as a whole. The reason is that the 

endgame of the COVID-19 pandemic is not the vaccines per se, but the efficient and 

equitable vaccination of people around the globe. The crucial "link" between 

vaccines and vaccination is a staggeringly complex vaccine supply chain that 

depends on collaboration and coordination among a large number of companies (Dai 

and Tang 2020g; Dai and Song 2021). In addition, how a firm designs its randomized 

controlled trials can have a significant impact on the way (e.g., dosage and regimen) 

vaccines are delivered and hence the pace of the ensuing distribution effort 

(Strohbehn et al. 2021). 

First, developing new vaccines is a risky business due to uncertainty in efficacy, 

yield, and demand for vaccines (Dai and Tang 2020e). Among the 145 vaccine 

candidates under development by July 2020 (Dai and Tang 2020d), only 20 were 

authorized for use by August 2021 (Zimmer, Corum, and Wee 2021). Even for the 

lucky few manufacturers whose vaccines were authorized—most notably, 

AstraZeneca, Johnson & Johnson, Moderna, and Pfizer—producing billions of doses 

based on novel technologies requires significant investments and does not 

guarantee profitability. As a case in point, the AstraZeneca vaccine has been 

distributed in more than 170 countries, yet is expected to deliver a $13 million loss to 

the manufacturer in the second quarter of 2021 (Strasburg and Butini 2021). In view 

 
7 https://coronavirus.jhu.edu/. Accessed December 30, 2021.  

8 https://www.sustainalytics.com/esg-rating/pfizer-inc/1008040516. Accessed December 30, 2021. 

https://coronavirus.jhu.edu/
https://www.sustainalytics.com/esg-rating/pfizer-inc/1008040516
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of the risk in developing and producing vaccines, manufacturers can benefit from 

horizontal co-opetition schemes through which pharmaceutical manufacturers 

compete for the development of COVID-19 vaccines while cooperating by building 

shared production capacity (Dai and Tang 2020d). Such co-opetition schemes help 

reduce the risks associated with vaccine development and help incentivize 

companies to expand their production capacity. ESG ratings must accurately and 

properly incorporate manufacturers' participation in such efforts. For instance, in the 

"S'' pillar, ESG measures should measure the extent to which a firm is willing to 

cooperate and coordinate with other firms to create societal value.  

Second, one often thinks of randomized controlled trials for vaccines as a way to 

establish their safety and efficacy. Yet how such clinical trials are designed can have 

an oversized impact on the pace of vaccinations. For example, each dose of the 

Moderna vaccine in use contains 100 μg, although half a dose (50 μg) can provide 

nearly the same level of protection (Chu et al. 2021). Given the same raw-material 

constraints, producing half-dose vaccines can double the vaccine coverage. The 

challenge, however, is that vaccines are authorized based on the way randomized 

controlled trials were designed in the first place. This issue has prompted 

researchers to highlight the  "disconnect between individually and socially optimal 

doses" (Strohbehn et al. 2021, e1049) especially because the private sector often 

focuses on increasing efficacy without fully incorporating the impact of dose design 

on vaccination efficiency and equity. To maximize population benefits, incentivizing 

vaccine manufacturers to choose "socially optimal pandemic drug dosing" is 

essential (Strohbehn et al. 2021, e1049). This incentivizing is where ESG agencies 

can play a role—they can measure a vaccine manufacturer's social impact in terms 

of the population benefits delivered by the entire vaccine supply chain instead of the 

benefits delivered by the manufacturer alone.  

Related to the second aspect, an important logistics constraint in COVID-19 

vaccination is that most of the authorized vaccines require two (and potentially more) 

doses, and the interval between doses can vary across vaccines. As Mak, Dai, and 

Tang (2021, p. 28) observe,  

 

[T]he logistics parameters of vaccine regimens (i.e., one or two doses, 

recommended lead time) depend on the design of trials and the data 

presented for regulatory approvals. For instance, the fact that Pfizer requires 

two doses but Johnson & Johnson only requires one is primarily due to how 

the respective trials were designed and thus how the specific regimens were 

approved, but is not necessarily reflective of the differences in the science of 

the vaccines.  
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Measuring manufacturers' "S" pillar according to their supply chain impacts, 

therefore, can provide a strong incentive for them to design their vaccine regimens 

with population benefits in mind.   
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7 .  C H A L L E N G E S  A N D  O P P O R T U N I T I E S  I N  U N I F Y I N G  E S G  

A N D  S U P P L Y  C H A I N  T H I N K I N G  

Through our discussion of the three cases presented in sections 4, 5, and 6, we 

have argued about the importance of ESG rating agencies' incorporating various 

supply-chain ESG measures to encourage more firms to solidify their commitments 

to the "S" pillar. However, a variety of challenges exist for unifying ESG and supply 

chain thinking. Below, we briefly outline several challenges and potential 

opportunities to address them.  

 

1. Lack of supply chain visibility and transparency. As noted in section 4, 

supply chain operations are opaque, and companies often do not have 

visibility beyond their immediate suppliers (Dai and Tang 2020c; Fiore 2020; 

Dai, Bai, and Anderson 2020). Sodhi and Tang (2019) argue that supply-chain 

visibility and transparency can enable firms to reduce supply chain risks and 

improve supply chain efficiency. For example, Boeing would have managed 

its supply chain differently to reduce the delay of its 787 development had the 

company known about the true capabilities of its tier-1 suppliers (Tang, 

Zimmerman, and Nelson 2009). Additionally, by making its supply chain 

transparent to the public, a company can enlist consumers, NGOs, and even 

suppliers' own employees to expose suppliers' unethical activities (Tang and 

Babich 2014). Conducting research to examine whether supply chain visibility 

and transparency can indeed reduce supply chain risks and improve supply 

chain efficiency is certainly of interest.   

 

Beyond these potential benefits, ESG rating agencies should consider 

establishing a supply chain transparency index that can be ranked in a similar 

way as the Fashion Transparency Index for the fashion industry (Dai 2020).9  

Doing so can create a new research opportunity to examine the impact of this 

supply chain transparency ranking on financial and other ESG performances. 

In addition, rating agencies have the responsibility to independently collect 

supply chain information so that they can verify companies' self-reported 

information. 

 

2. Unclear relationship between supply chain ESG measures and a firm's 

performance. Currently, ESG measures do not incorporate a firm's supply 

chain operations. Before executives invest more money and effort in 

gathering, verifying, and reporting supply chain ESG data, one wonders about 

the value of ESG reporting itself. From the perspective of stock returns, ESG 

 
9 The Fashion Transparency Index is developed by an independent organization Fashion Revolution 
https://www.fashionrevolution.org/about/transparency/   

https://www.fashionrevolution.org/about/transparency/
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ratings offer mixed results (Shifflett 2021). Specifically, top-ranked ESG stocks 

(rated by MSCI ESG rating, Sustainalytics ESG rating,10 and Refinitiv ESG 

rating11 agencies) can beat or lag the S&P 500 index or the Dow Index. 

Likewise, the relationship between a listed company's ESG rating and stock-

market performance is unclear. 

 

In the absence of a clear association between ESG rankings and stock 

performance, the need to examine the market response to firms with strong 

supply chain ESG measures is even greater.  

 

3. Supply chain ESG measurement complexity. Because the supply chain 

structure and operations are often highly complex for many multinational 

firms, the number of measures can be overwhelming. Putting supply chain 

issues aside, the lack of a common ESG reporting standard has allowed 

companies to use different ways to measure and report their data. For 

example, Kotsantonis and Serafeim (2019) illustrate 20 different ways for 

companies to report their employee health and safety data. In addition, when 

many ESG rating agencies are using the reported data to compute different 

ESG metrics using their proprietary systems, the finding that these ESG 

ratings can be inconsistent and unreliable is not surprising.   

 

Fink (2021) advocates for a uniform ESG disclosure standard for all 

companies in order to quantify and rank their ESG performance.12 Having a 

common standard with a limited number of ESG metrics can be beneficial. Li 

and Wu (2020) argue, however, that one-size-fits-all ESG mandates may not 

result in improved societal outcomes. Thus, rather than being overwhelmed by 

various reporting requirements, perhaps each industry sector should take 

proactive control of ESG metrics.13 For example, food companies (e.g., 

Nestle, Mondelez, Mars, etc.) source their ingredients (e.g., cocoa, coffee, 

etc.) from all over the world, and paying farmers a "fair price" would be 

considered socially responsible. Numerous businesses have historically 

viewed Fair Trade Certification as a marketing campaign aimed at ensuring 

fair trade between producers and industry partners according to the fair price 

 
10 Sustainalytics was acquired by Morningstar Inc in 2020.  

11 Refinitiv is a data provider owned by the London Stock Exchange Group.  

12 Currently, many Environmental, Social, and Governance (ESG) measurements are established by 
GRI (Global Reporting Institute), SASB (Sustainability Accounting Standards Board), and TCFD (Task 
Force on Climate-retailed Financial Disclosures), among others. 

13 Business schools missed the opportunity to take control of metrics, and they are now overwhelmed 
by many survey requests in order to participate in numerous business school rankings.  
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established by Fair Trade International (Chen, Lee, and Tang 2021). Indeed, 

by fairly compensating farmers, food companies earn increased consumer 

support. Kaplan and McMillan (2021) report that FairTrade certified products 

contributed significantly to the growth of CPG sales between 2013 and 2018. 

To build supply chain ESG metrics, creating a small number of relevant supply 

chain metrics and assessing which metrics result in improved overall ESG 

performance is a potential route. 

  

4. Unbiased supply chain ESG measures and reporting. When left to their 

own devices, firms within an industrial sector may collude by cherry-picking 

supply chain ESG metrics or by agreeing to report on just a subset of supply 

chain ESG metrics collectively. To minimize possible conflicts of interest, it is 

worthwhile to investigate the role of an industry-based consortium with an 

independent board of directors in governing the process of selecting supply 

chain ESG metrics for a certain business sector. 

 

Once a set of ESG measures for an industry sector is established, a potential 

issue of "selective reporting" arises. For example, Shi, Wu, and Zhang (2021) 

find empirical evidence that firms tend to greenwash their supply chain ESG 

image by reporting environmentally responsible suppliers and concealing 

"bad" suppliers. As a result, it is necessary to establish an impartial audit 

process to eliminate selective reporting biases.  
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8 .  C O N C L U D I N G  R E M A R K S  

While ESG investing is gaining traction, complex and inconsistent ESG 

measurement and reporting standards have posed significant challenges for even 

the most sophisticated investment firms when developing various ESG index funds 

(Dai and Tang 2021). At the same time, we recognize supply chain measures are 

blatantly omitted in ESG measures, which can induce unethical behavior for firms to 

shift various dirty and unethical operations to their supply chain partners overseas to 

boost their ESG ratings. 

In this paper, we have argued the importance of incorporating supply chain 

processes and operations into ESG measures to capture the performance of all 

three "E," "S," and "G" pillars along a firm's supply chain. Specifically, we have 

presented three cases from the COVID-19 pandemic to illustrate how the "S" pillar of 

ESG considerations interacts with supply chain management and why establishing 

supply chain ESG measures is important. We have also proposed various research 

questions to address some of the on-going challenges for establishing supply chain 

ESG measures. 

Once a set of meaningful supply chain ESG measures has been developed for each 

sector, ESG rating agencies can then develop a new methodology to rate a firm's 

entire supply chain operations in a more transparent manner.14 With transparent 

supply chain ESG reporting and transparent ESG rating methodologies, companies 

are more likely to conduct their supply chain operations more carefully in an 

environmentally sustainable and socially responsible manner. 

  

 
14 Currently, many ESG rating agencies use data reported by the firm to compute different ESG 
metrics using their proprietary systems without disclosing their underlying methodologies. This fact 
may explain why various ESG ratings can be inconsistent and unreliable (Mackintosh 2021). 
Moreover, when institutional investors face so many inconsistent ESG metrics across firms and so 
many ratings across agencies, analysts/investors may suffer from "metrics and ratings fatigue" 
(Thompson, Hamilton, and Rust 2005) and end up with inconsistent recommendation/investment 
decisions.  
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