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Abstract. Problem definition: In this paper, we explore how a firm’s concern about profit
distribution and the size of downstream firms in supply chains affect corporate social
responsibility (CSR) investment strategy. Methodology/results: In a supply chain consisting
of one supplier and one manufacturer, both players decide whether to invest to reduce CSR
violations, and they negotiate over a wholesale price. Distributive comparison behavior
makes the manufacturer compare the profit with his equitable payoff, which is determined
by the supplier’s profit. Advantageous (resp. disadvantageous) inequality occurs when the
manufacturer’s profit is higher (resp. lower) than the manufacturer’s equitable payoff. We
compare this supply chain to the one without distributive comparison behavior. We find
that when advantageous inequality occurs, or when neither inequality occurs and the man-
ufacturer’s sensitivity to the supplier’s profit is low, the manufacturer’s distributive com-
parison behavior makes the manufacturer less (resp. supplier more) likely to invest in CSR,
which we call negative (resp. positive) impacts of distributive comparison behavior; other-
wise, it makes the manufacturer more (resp. supplier less) likely to invest. In most cases, the
weak bargaining power of the small manufacturer leads to larger positive or smaller nega-
tive impacts of distributive comparison behavior. Also, the low efficiency of the small man-
ufacturer to reduce CSR violations leads to smaller negative impacts of distributive
comparison behavior. Managerial implications: Our results show that governments and
nongovernmental organizations (NGOs) should investigate firms” distributive comparison
behavior in supply chains. When downstream firms show the aversion to lower (resp.
higher) profits than ones from upstream firms, the measures to monitor and support
upstream (resp. downstream) firms” CSR investments should be taken to avoid CSR viola-
tions. In the supply chains with small downstream firms, extra efforts should be made to
induce firms’ distributive comparison behavior.
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1. Introduction

pay more for socially responsible products and they

Corporate social responsibility (CSR) has become a clear
priority for many firms. Supply chain managers and
executives seek to align CSR with their business goals,
missions, or values. Firms are more energized to
improve their CSR when they realize that their brand
images and market shares may be affected if their pro-
ducts are not environmentally friendly or associated
with socially harmful activities (Besiou and Van Was-
senhove 2015). Consumers are increasingly willing to

have an intrinsic desire to expect socially responsible
behavior from firms (Iyer and Soberman 2016). A sur-
vey from PwC reveals that 47% of consumers are willing
to choose sustainable products in 2021, up from 35% in
2019 (PwC 2021).

To improve CSR in a supply chain, it requires efforts
from all supply chain members. Even though some
firms are devoted to improving CSR, there have been
frequent CSR violations in recent years. For example, in
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order to reduce CSR violations in its supply chain, Tesla
invests in innovative approaches to limit packaging and
reduce waste (Tesla 2020). However, Capchem, which
supplies lithium batteries for Tesla, discharged wastewa-
ter containing chemical oxygen demand exceeding the
legal standard (IPE 2021). P&G commits to provide sus-
tainable products, and the company proclaims to fight
PM2.5 that causes serious environmental issues in China.
However, Xingfa, one of P&G’s suppliers, discharged
sulfur dioxide exceeding emission standards over the
past few years (IPE 2017). Such CSR violations not only
harm the public but also raise suspicion toward the CSR
commitments of the firms, such as Tesla and P&G, caus-
ing reputation loss, widespread protests, and even finan-
cial loss (Guo et al. 2016, Chen and Lee 2017, Cho et al.
2019, Hua and Spier 2020).

The joint effort required by CSR may lead to firms’
concerns about the fairness in the distribution of the
benefit generated from their efforts. Such concern is con-
sidered as one common type of comparison behavior in
the literature, which has been shown to play an impor-
tant role in business-to-business transactions (Kahne-
man et al. 1986, Anderson and Weitz 1992, Corsten and
Kumar 2005). Sanfey et al. (2003) stated that a basic
sense of fairness and unfairness is essential to societal
and personal decision-making. Besides, the decision-
makers, who have distributive fairness, are not only
averse to receiving fewer outcomes than others, that is,
disadvantageous inequality aversion, but also averse to
receiving more outcomes than others, that is, advanta-
geous inequality aversion. For example, according to the
survey of car dealerships in the United States and The
Netherlands, Kumar et al. (1995) showed that distribu-
tive fairness impacts the profit distribution between the
upstream and downstream firms, and it is a significant
determinant of the quality of channel relationships. An-
other survey, including 417 American auto dealers and
289 Dutch auto dealers in Scheer et al. (2003), indicated
that auto dealers have concerns for distributive fairness
with their business partners. Companies such as Star-
bucks have introduced various initiatives to ensure fair-
ness in their supply chains (Chen et al. 2022). Because
distributive fairness affects the profit distribution among
supply chain members, it will determine firms” CSR
strategies.

Previous research about CSR has focused mainly on
large downstream firms (e.g., Tesla and P&G), whereas
there is a strong need to understand the role of small
downstream firms in CSR as they become more and
more important (Baumann-Pauly et al. 2013, SMEC
2013, European Commission 2019, CSRhub 2021). On
the one hand, an increasing number of small firms have
endeavored to improve CSR. For example, small firms in
Singapore such as Givo, Active Global Caregivers, and
Happy Marketer undertake multiple CSR initiatives
(Shiao 2017). Similarly, small firms in Ireland such as

Achill Island Sea Salt, the Q Café Company, and the
Little Milk Company are reported to maintain a high
level of CSR (CSRhub 2021). On the other hand, some
factors make small firms unwilling to invest in CSR.
For example, small firms have weak power in supply
chains (SMEC 2013). Small firms may lack the knowledge
to manage social responsibility efficiently (Tilley 1999,
SMEC 2013). Some managers of small firms believe that
the social and environmental impacts of their firms are
negligible (Petts et al. 1999). Despite small firms’ different
attitudes toward CSR investments, there has been little
research evaluating small firms” CSR investment strate-
gies in supply chains. Furthermore, it has been shown
that small firms are particularly concerned about fairness
and desire to be treated fairly by their supply chain part-
ners (Anderson and Weitz 1992, Kumar et al. 1995).

Our specific research questions are as follows: (Q1)
What are the impacts of distributive comparison behav-
ior on CSR investment strategy in a supply chain? (Q2)
How does the difference between large and small down-
stream firms affect the answer to the first question?

To address these questions, we develop a game-
theoretical model of a supply chain in which one manu-
facturer sources a critical component from one supplier
to make the product. The game has two stages. In stage
1, both players decide whether to invest in CSR or not,
and CSR investments can reduce the probability of CSR
violations. In stage 2, the manufacturer decides the order
quantity of the critical component first. Then the two
players negotiate over the wholesale price. If they reach
an agreement, the transaction between them happens,
and otherwise, there is no transaction. Consumers are
heterogeneous, and each derives a utility from product
use, which is determined by the consumer type, but suf-
fers disutility when there are CSR violations. In our base
model, we consider that the manufacturer has distri-
butive comparison behavior. Distributive comparison
behavior makes the manufacturer concern the difference
between the profit from sales and equitable payoff. The
equitable payoff is defined as the fairness ideal times the
supplier’s profit from sales, where the fairness ideal
describes the manufacturer’s sensitivity to the supplier’s
profit. When the manufacturer’s profit from sales is
more (resp. less) than the equitable payoff, advantageous
(resp. disadvantageous) inequality occurs. We compare
this base model with the supply chain without distri-
butive comparison behavior. To analyze the role of small
firms in CSR, we compare the results under a large man-
ufacturer with those under a small manufacturer. The
large and small manufacturers differ in their bargaining
powers or efficiencies to reduce the probability of CSR
violations.

Our analysis shows that when advantageous (resp.
disadvantageous) inequality occurs, or when neither
inequality occurs and the manufacturer’s fairness ideal
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is relatively small (resp. large), distributive comparison
behavior makes the manufacturer less (resp. more) likely
to invest in CSR than in the supply chain without dis-
tributive comparison behavior, that is, negative (resp.
positive) impacts of distributive comparison behavior,
but it makes the supplier more (resp. less) likely to invest
in CSR. Our results imply that governments and non-
governmental organizations (NGOs) should investigate
firms’ distributive comparison behavior, especially in the
industry sectors such as apparel and footwear, where
supply chain fairness incidents appear to be prominent
(Chen et al. 2022). When downstream firms show the
aversion to lower (resp. higher) profits than ones from
upstream firms, the measures to monitor and support
upstream (resp. downstream) firms’ CSR investments
should be taken to avoid CSR violations.

We find that distributive comparison behavior affects
the CSR investment strategy through the wholesale price
from the negotiation between the manufacturer and the
supplier. When the manufacturer’s fairness ideal is small
(resp. large), a wholesale price that leads to advantageous
(resp. disadvantageous) inequality is reached, and it is
higher (resp. lower) than the wholesale price without dis-
tributive comparison behavior. The higher (resp. lower)
wholesale price makes the manufacturer less (resp.
more) likely to invest in CSR, but it makes the supplier
more (resp. less) likely to invest in CSR. When the man-
ufacturer’s fairness ideal is intermediate, a wholesale
price that leads to neither inequality is reached. In this
case, the relatively small (resp. large) fairness ideal
leads to the higher (resp. lower) wholesale price than
that without distributive comparison behavior.

By comparing the results under a large manufacturer
with strong bargaining power to those under a small
manufacturer with weak bargaining power, in most
cases, the small manufacturer leads to larger positive or
smaller negative impacts of distributive comparison be-
havior on the CSR investment. This is because the small
manufacturer accepts a higher wholesale price than the
large manufacturer. As a result, the small manufacturer
suffers less, and the supplier gains more from the in-
crease in the wholesale price caused by distributive
comparison behavior than the large manufacturer. Fur-
thermore, the comparison on the efficiency to reduce
CSR violations shows that the small manufacturer with
low efficiency generally leads to smaller negative impacts
of distributive comparison behavior than the large manu-
facturer with high efficiency. Thus, our results imply
that, in the industry sectors such as food services and con-
struction, where there are large numbers of small down-
stream firms (USAFacts 2020), governments and NGOs
should make extra efforts to induce firms’ distributive
comparison behavior due to its larger positive impacts
and smaller negative impacts.

The remainder of this paper is organized as follows.
In Section 2, we review the literature related to our

paper. Section 3 and Section 4 describe our model for-
mulations and analysis. In Section 5, we consider and
analyze several extensions of our base model. In Online
Appendix A, additional analysis is presented. In Online
Appendix B, we present the proofs of the lemmas and
propositions.

2. Related Literature

Our research is related to two streams of literature. One
stream is about CSR in supply chains, and another stream
is about comparison behavior.

2.1. CSR in Supply Chains
CSR in supply chains has received increasing attention in
operations management (OM) literature. Topics such as
poor working conditions (Guo et al. 2016), employment
of child labor (Cho et al. 2019), and product liability (Hua
and Spier 2020) have been widely investigated. The litera-
ture generally considers that CSR violations hurt both
consumers and firms in supply chains, especially down-
stream firms, and firms’ efforts can reduce CSR viola-
tions. Specifically, Bhaskaran and Krishnan (2009) find
that investment sharing is more attractive for new-to-the-
world product projects. Guo et al. (2016) identify four
possible sourcing strategies and find that efforts that
focus on enforcement and penalizing the buyer lead to
more responsible sourcing and less risky sourcing. Chen
and Lee (2017) designed contracts to screen and identify
unethical suppliers. Chen et al. (2017a) investigated
how commitments between the firms improve CSR.
Chen et al. (2019) studied the impacts of NGOs’ audit-
ing efforts and suppliers’ compliance efforts on a firm’s
disclosure decision about its suppliers. Chen et al.
(2020a) considered a supply network with multiple
buyers and suppliers and showed that joint auditing
can correct inefficiencies. Hua and Spier (2020) found
that whether a firm’s investment to reduce CSR viola-
tions is efficient is determined by consumer types, and
legal interventions are necessary to raise the level of
product safety. Chen et al. (2020b) showed that a shut-
out contract of different forms should be adopted in
the setting of responsible sourcing under supplier-
auditor collusion. Chen and Lee (2021) summarized
compliance risks and motivations in responsible sup-
ply chains as well as how the violations and non-
compliance can be addressed. Huang et al. (2022)
considered a three-level supply chain and compared
the impacts of direct control and delegation on improv-
ing upper-tier suppliers’ CSR. Ha et al. (2022) analyzed
the supplier choice decisions of competing suppliers
when audit information was shared to improve supply
chain CSR. Readers can refer to Sodhi (2015) and Chen
etal. (2017b) for a detailed review.

The Nash bargaining model (Nash 1950, 1953) has
been used to investigate the negotiation in supply
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chains. Nagarajan and Sosi¢ (2008) provided a detailed
review about the implication of the Nash bargaining
model in supply chain cooperation. A few papers have
considered its application in CSR in supply chains. Sheu
and Gao (2014) utilized the Nash bargaining game to ana-
lyze a reverse logistics provider alliance and no reverse
logistics provider alliance. They find that the former can
increase the power of reverse logistics providers but may
reduce all firms’ profits. Ghosh and Shah (2015) adopted
the Nash bargaining model to determine the cost-sharing
contract parameter in two cost-sharing contracts in a
green supply chain. Feng et al. (2022) applied a mul-
tiunit bilateral bargaining framework to coordinate
environmental and social responsibility (ESR) invest-
ments in a general supply network and explained how
an ESR initiator expands its responsibility along its sup-
ply chain. In our paper, we utilize the Nash bargaining
model to explore how firms’ comparison behavior af-
fects CSR investment strategy for different levels of bar-
gaining power. To the best of our knowledge, this is not
considered in the literature on bargaining. Our result
contributes to this stream of literature by revealing the
interaction between distributive comparison behavior
and bargaining power on profit distribution among
firms. Especially, we find that when neither inequality
of distributive comparison behavior occurs, profit distri-
bution among firms is determined by the fairness ideal
rather than the bargaining power.

Some literature considers the roles of small firms in
CSR, but most of them are conceptual and descriptive.
Jenkins (2006) proposed an integrated approach to help
small firms understand what CSR means for them and
how to integrate it into their core business practices.
Murillo and Lozano (2006) analyzed four case studies
on Catalan firms’ social and environmental practices
and show the difficulty faced by small firms in fulfilling
CSR. Lepoutre and Heene (2006) investigated the theo-
retical and empirical contributions on the size-social
responsibility relationship among small businesses. They
found that a small firm should seek cooperation or net-
work contacts with stakeholders to overcome the difficul-
ties in improving CSR. Russo and Perrini (2010) found
that the notion of social capital is a useful way to under-
stand the CSR approach of small firms. Baumann-Pauly
etal. (2013) found that small firms are not necessarily less
advanced in CSR than large firms. Jamali et al. (2015)
reviewed the literature on small firms and CSR in devel-
oping countries. They concluded that the research focus-
ing on the role of small firms in CSR has received
relatively less attention. The European Commission men-
tioned that, up to now, there has been little analysis on
the uptake of CSR by small firms and the ways in which
the adoption of strong CSR can help them to grow (Euro-
pean Commission 2019). We analyze the role of small
firms in CSR analytically. In particular, we consider small
downstream firms’ distributive comparison behavior,

which, to the best of our knowledge, has not been studied
in the literature.

2.2. Comparison Behavior

Comparison behavior has been studied in several set-
tings. Kahneman et al. (1986), as well as Anderson and
Weitz (1992), pointed out that comparison behavior
affects people’s business activities significantly. Avci
et al. (2014) showed that organizations may emphasize
social comparison deliberately to provide incentives for
better performance. A comprehensive review can be
found in Suls and Wheeler (2000) and Thaler and Sun-
stein (2008). Our research focuses on its application in
CSR in supply chains.

There are a handful of papers on fairness, which is a
typical type of comparison behavior. The literature has
provided ample evidence that decision-makers are con-
cerned about fairness. For example, Sanfey et al. (2003)
and Stephen and Pham (2008) found that decision-
makers’ feeling of fairness plays an important role in
ultimatum games and negotiations. The literature gen-
erally models fairness as inequality aversion. Fehr and
Schmidt (1999) as well as Bolton and Ockenfels (2000)
revealed that individuals resist inequitable payoffs. They
considered that firms care about not only the absolute
sizes of their payoffs but also how their payoffs compare
with others’. The inequality aversion makes one firm
experience disutility and will motivate the firm to give
up some material payoff to move in the direction of more
equitable outcomes. It happens not only when one firm
receives less than others (i.e, when disadvantageous
inequality occurs) but also when one firm receives more
(i.e, when advantageous inequality occurs). Fehr and
Schmidt (1999) revealed that subjects exhibit a stronger
aversion against disadvantageous inequality than advan-
tageous inequality. The inequality aversion captures the
critical feature of fairness in decision making (Fehr and
Schmidt 2006).

Fairness-concerned behavior affects business activities
and channel relationships in supply chain management
(Kumar et al. 1995, Corsten and Kumar 2005). Most of the
existing research considers the equitable payoff for one
firm as a certain factor, fairness ideal, times the other
firm’s payoff. The fairness ideal captures one firm’s sensi-
tivity to the other firm’s payoff. Cui et al. (2007) analyzed
the impacts of distributive fairness on a dyadic channel,
and they found that a supplier can use a wholesale price
contract to coordinate a channel if a manufacturer has
a strong concern about fairness. Loch and Wu (2008)
showed that comparison in profit distribution between
the firms in a two-echelon supply chain makes them
deviate from profit-maximizing decisions. More re-
cently, there is an increasing number of OM literature
about fairness, including Katok and Pavlov (2013), Ho
et al. (2014), and Wu and Niederhoff (2014). Readers can
refer to Donohue et al. (2018) for a detailed review. In
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particular, Chen et al. (2022) showed that supply chain
fairness is directly linked to social responsibility issues
and discuss the opportunities to improve fairness in sup-
ply chains.

In this stream of literature, the research that is most
related to our study is Cui and Mallucci (2016). They con-
sidered the impacts of distributive comparison behavior
on firms’ investment and pricing decisions. Their focus
was to compare different types of fairness ideals. Our
paper differs from the above literature on distributive
comparison behavior in several ways. First, we consider
the impacts of distributive comparison behavior on CSR
investments. Cui and Mallucci (2016) considered market-
ing investments that increase the demand for the entire
supply chain. However, we consider that CSR invest-
ments have external and internal effects through reduc-
ing CSR violations. The external effect is improving the
utility of socially conscious consumers, and the internal
effect is reducing the manufacturer’s loss caused by CSR
violations. Whereas the benefit from the external effect is
shared between the manufacturer and the supplier, the
internal effect benefits mainly the manufacturer. Second,
we consider a supply chain in which a downstream firm
and an upstream firm negotiate over a wholesale price.
This enables us to provide insights into understanding
CSR investment decisions in supply chains with different
power structures, which is not analyzed in the literature.
Last, we focus on small downstream firms. We consider
that the large and small firms can differ not only in bar-
gaining power but also in efficiency to reduce CSR vio-
lations. This enables us to investigate the impacts of
distributive comparison behavior on firms’ CSR invest-
ments for small firms.

3. Model Formulations

We consider a dyadic supply chain in which one manu-
facturer sources a critical component from one supplier
to make the product. We use subscripts T, M, and S to
denote the supply chain, the manufacturer, and the sup-
plier, respectively.

The manufacturer (resp. supplier) first decides inde-
pendently whether to make CSR investment, denoted by
Iy € {0, 1} (resp. Is € {0, 1}), to reduce its own probability
of CSR violations ry(Ip) (resp. rs(Is)). For example,
Tesla may decide whether to invest in more sustain-
able packaging, and Capchem may decide whether to
invest in cleaner production processes. The supply
chain is free of violations only when neither the manu-
facturer nor the supplier is involved in CSR violations.
We denote the supply chain CSR violation probability
by r(Im,Is), where (Iy,Ig) is the supply chain CSR
investment strategy. Specifically, when the violations
of the manufacturer and the supplier are independent,
the supply chain CSR violation probability is 7(Iy, Is) =
1—[1—rpmIm)][1—rs(Is)]. In order to be general, we

do not assume such a functional form for r(Is,Is), and
instead, we make the following Assumption 1. One can
verify that the above-mentioned functional form of
r(Im, Is) satisfies Assumption 1. The manufacturer’s
(resp. supplier’s) CSR investment cost is given by cplm
(resp. csls).

Assumption 1. r(1,1) <r(1,0) <r(0,0), r(1,1) <r(0,1)
< 1(0,0), and r(0,0) — r(1,0) < (0,1) — r(1,1).

After the CSR investments, following the literature
(see, e.g., Mahtani et al. 2015, Hsu et al. 2016, Feng
et al. 2020), we consider that the manufacturer decides
order quantity Q to source from the supplier, and
then the players engage in a negotiation over whole-
sale price W. This corresponds to the setting in which
the wholesale price of a component depends on its
order size and thus should be negotiated after the
manufacturer specifies the quantity that the manufac-
turer intends to purchase. For example, buyers, who
intend to negotiate with potential suppliers on the
Oracle sourcing platform, need to provide their order
quantities first (Mahtani et al. 2015). We consider that
each product requires one component so that the
order quantity of the component is equal to the selling
quantity of the product. A transaction happens if and
only if the two players reach an agreement on the
wholesale price. The manufacturer then sources from
the supplier and sells the product to consumers. The
CSR violations are disclosed to consumers after the
sales. The decision sequence is given in Figure 1.

Following the literature (see, e.g.,, Hua and Spier
2020), consumers are heterogeneous, and each has a
type x, which is uniformly distributed on a support
[Xmin, Xmax] With 0 <Xy < Xpay. A type-x consumer
derives a utility gx >0 from product use but suffers
disutility /1> 0 when there are CSR violations with
probability r(Iy,Is). We assume ¢ > h and make Ass-
umption 2 in Online Appendix A to ensure an interior
solution of x in the interval [Xu, Xumax] in the equilib-
rium. Hence, a type-x consumer’s net utility is given
by u(x)=gx —hr(Iym,Is) —p, where p is the market
price of the product. A type-x consumer will purchase
the product if and only if u(x) > 0. Thus, we obtain the
demand as Q = {Xyx — [p+hr(Ip, Is)]/g} and the in-
verse demand function as p = gXyax — hr(Im, Is) — gQ.
Consumer surplus is defined as the total net utility of
the consumers who purchase the product, which is
given by CS = fﬁ,;’;‘z’;M/ls)ngu(x)dx = {¢%max — [Ir (Int, Is)
+pI¥P/29).

We consider that the manufacturer suffers a loss [
from CSR violations with probability r(I,Is). Follow-
ing the literature (Wazir 2001, Guo et al. 2016, Orsde-
mir et al. 2019, Chen et al. 2020b, Ha et al. 2022), this
loss captures reputation loss, widespread protests,
and financial loss. For example, when the suppliers of
Tesla and P&G are disclosed for environmental violations,
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Figure 1. The Sequence of Decisions

Stage 1: CSR Investment Stage 2: Order Quantity and Pricing

The supplier decides whether to
invest in CSR or not

Consumers observe the
v realization of the CSR
violations

Production
and sales happen

Us)

(2]

The manufacturer decides The firms bargain over |-
his order quantity —»  the wholesale price

)

The manufacturer decides
whether to invest in CSR or not

(m)

it raises public suspicion of Tesla’s and P&G’s CSR com-
mitments (IPE 2017, 2021). Thus, the manufacturer’s profit
from sales my is given by my = (p — W)Q —Ir(Ipm, Is),
and the supplier's profit from sales 7s is given by
nis = WQ. Note that we assume zero production cost,
and our results continue to hold with a positive pro-
duction cost. Furthermore, we define the net profit as
the difference between the profit from sales and the
CSR investment cost. Then, the manufacturer’s net
profit Iy is given by Iy = 7t — cmlm, and the suppli-
er’s net profit ['ls is given by Ils = g — csls. Note that
CSR investment costs (i.e., cply and csls) are incurred
in stage 1, before the negotiation over the wholesale
price. In contrast, CSR violations are exposed after
production and sales, so consumers and the manufac-
turer suffer losses (i.e., hr(Ip, Is) and Ir(Iy, Is)) in stage
2 when both players also generate their revenues (i.e.,
(p — W)Q and WQ).

We consider that with distributive comparison be-
havior, the manufacturer suffers disutility fy from
inequality in the distribution of profit from sales (Fehr
and Schmidt 1999). Following the literature (Cui and
Mallucci 2016), we consider that the manufacturer
compares the profit from sales 7y; with that of the
supplier mg. The disutility of the manufacturer from
distributive comparison behavior fy is given by

fM =—a max{yns — TtM, 0} - ﬁmaX{T(M - ynS/O}/ (1)

where ys is the manufacturer’s equitable payoff and y is
the manufacturer’s fairness ideal representing the manu-
facturer’s sensitivity to the supplier’s profit from sales
1ts. Three cases will occur. If the manufacturer’s profit
from sales 7 is lower than the equitable payoff yms,
disadvantageous inequality occurs, which results in dis-
utility & max{yms — my, 0} for the manufacturer. The
parameter o describes the degree of the manufacturer’s
aversion to disadvantageous inequality. If 7y is higher
than y s, advantageous inequality occurs, which results in
disutility  max{my — y7s,0}. The parameter § describes
the degree of the manufacturer’s aversion to advanta-
geous inequality. If 7ty is equal to yms, neither inequality
occurs.

Overall, with distributive comparison behavior, the
manufacturer’s net utility Uy consists of the net profit

No transaction
happens

ITy as well as the disutility fs from inequality in the
distribution of profit from sales. We assume that the
supplier does not have distributive comparison be-
havior in the base model so that the supplier’s net util-
ity Us is the net profit Ils. Therefore, the net utility
functions of the manufacturer and supplier are given
below

UM(IMI Q/ W) = HM(IMI Q/ W) +fM(IMr Q/ W)/ (2)
Us(Is, W) =TIs(Is, W). (©)

We use Ilr = (1iy + 7ts) — (epmlp + csls) to denote the
supply chain’s net profit and nir = (71p + 7ts) to denote
the supply chain’s profit from sales.

We use the Nash bargaining model (Nash 1950,
1953) for the negotiation between the supplier and
manufacturer over the wholesale price. We assume
that the players decide their CSR investments before
they negotiate over the wholesale price because CSR
investments are usually considered as firms’ long-
term strategies. Under such a decision sequence, the
CSR investment costs are sunk if the negotiation
breaks down. For example, as an initiative to provide
Internet services to farmers in rural areas, Huawei
invested in wireless Internet services in the United
States in 2014. After the negotiation with AT&T failed,
Huawei’s wireless Internet investment was sunk (Kang
2019). Thus, the players” disagreement utilities are given
by dy = —cmlm and ds = —csls. Then, we can obtain the
Nash Bargaining Solution (NBS) of the wholesale price
by solving the following problem

—d?(Ue — de)1—9)

a2 (Una = di) " (Us —ds) ™", )
where ¢ and (1 — @) (0 < ¢ < 1) represent the manufac-
turer’s and supplier’s bargaining powers, respectively.
We use @ = ¢/(1 — ¢) to denote the manufacturer’s bar-
gaining power relative to that of the supplier. To rule
out uninteresting cases, we make assumptions about a,
B, and @ in Online Appendix A.

We define social welfare SW as the summation of
supplier’s net utility Us, manufacturer’s net utility
Uy, and consumer surplus CS, that is, SW = Uy +
Us + CS. We list the parameters and decision variables
in Table 1.
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Table 1. The Parameters and Decisions in the Model

Parameters

g Consumer’s utility from product use

h Consumer’s disutility from CSR violations

[4 Market price of the product

i CSR investment cost, i =S or M

) Manufacturer’s loss caused by CSR violations

@ Manufacturer’s bargaining power

1-¢ Supplier’s bargaining power

D Manufacturer’s bargaining power relative to that

of the supplier, ® = ¢ /(1 —¢)

a Degree of manufacturer’s aversion to
disadvantageous inequality

B Degree of manufacturer’s aversion to
advantageous inequality

y Manufacturer’s fairness ideal

T Profit from sales, i=M, S, or T

YTs Manufacturer’s equitable payoff

fm Manufacturer’s disutility from inequality in the
distribution of profit from sales

I, Net profit, i=M, S, or T

u; Net utility, i=M or S

CS Consumer surplus

SW Social welfare and SW = Uy, + Us + CS

d; Disagreement utility if the negotiation breaks
down,i=Mor S

7(Inm, Is) Probability of CSR violations in the supply chain

Decision variables

I; CSR investment decision, I; € {0,1} and i =M or
S

(Im, Is) CSR investment strategy of the supply chain

W Wholesale price of per unit product

Q Manufacturer’s order quantity

4. Model Analysis

In this section, we first consider the supply chain with-
out distributive comparison behavior as the benchmark
in Section 4.1. Then, we explore how distributive com-
parison behavior affects the supply chain’s CSR invest-
ment strategy in Section 4.2. Finally, we analyze how
the aforementioned impacts differ between large and
small manufacturers in Section 4.3.

4.1. Benchmark: Supply Chain Without
Distributive Comparison Behavior
We consider the supply chain without distributive com-
parison behavior as our benchmark. In the benchmark,
the players’ net utilities are the same as their net profits.
In the following, we compare a centralized supply chain
with a decentralized supply chain. In the centralized
supply chain, the supplier and manufacturer jointly
decide the supply chain’s CSR investment strategy and
order quantity to maximize the supply chain’s net profit.
In the decentralized supply chain, the supplier (resp.
manufacturer) maximizes the supplier’s (resp. manu-
facturer’s) net profit, and the wholesale price is deter-
mined through negotiation. We use backward induction
to solve for the equilibrium. When there exist multiple

Nash equilibria, we apply the refinement of Pareto domi-
nance, which selects the equilibrium that gives the manu-
facturer and the supplier the highest net profits/utilities.
We use superscripts C and D to denote the centralized
and decentralized supply chains, respectively.

In the centralized supply chain, the players decide the
CSR investment strategy (Ia,Is) before deciding the
order quantity Q to maximize the supply chain’s net
profit, given as

max  TI5(In,Is, Q) = pQ — Ir(Iy, Is)
I, Is€{0, 1}, 0>0

— (cmlm +csls). )

In the decentralized supply chain, the net profits of
the supplier and manufacturer, Ils and Iy, are given
in Section 3. Given the supply chain’s CSR invest-
ment strategy (In, Is) and order quantity Q, the whole-
sale price can be derived from the Nash Bargaining
Solution:

WD(IM/ IS/ Q) = {[gxmax - hr(IM/ IS) - gQ]Q
= Ir(Im, Is)}/[(1 + D)Q]. (6)

Although we assume that players” CSR investments
have no direct impact on their bargaining power (Bin-
more et al. 1986, Osborne and Rubinstein 1990, Feng
and Lu 2013, Feng et al. 2022), Equation (6) shows that
the supplier’s CSR investment can still improve the sup-
plier’s bargaining outcome. Specifically, the supplier
who makes the CSR investment obtains a higher whole-
sale price than the one who does not, that is, WP(In, 1,
Q) > WD(IM/ 0, Q)

Given the supply chain’s CSR investment strategy
(Im, Is), the following lemma compares the centralized
supply chain with the decentralized supply chain.

Lemma 1. Given the supply chain’s CSR investment strat-
egy (Im,Is), the optimal order quantity, supply chain’s net
profit, consumer surplus, and social welfare in the decentra-
lized supply chain are the same as those in the centralized

supply chain, that is, Q®(In, Is) = Q%(Im, Is), T (Ing, Is) =
T15 (I, Is), CSP(Iu, Is) = CS(Im, Is), and SWP(Iy, Is) =
SWC(Iny, Ts).

Lemma 1 reveals that without distributive compari-
son behavior, given the supply chain’s CSR invest-
ment strategy, the negotiation over the wholesale price
in the decentralized supply chain leads to the same
quantity, net profit, consumer surplus, and social wel-
fare as those in the centralized supply chain. This hap-
pens because, with the negotiation, each of the two
players obtains a share of the supply chain’s net profit.
Their net profits are maximized if and only if the supply
chain’s net profit is maximized. Therefore, the manufac-
turer will choose the order quantity to maximize the
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supply chain’s net profit, which is the same as the opti-
mal quantity in the centralized supply chain. The same
quantity will lead to the same net profit, consumer sur-
plus, and social welfare.

Figure 2 shows the equilibrium CSR investment
strategies of the centralized and decentralized sup-
ply chains. The conditions of the equilibrium strate-
gies are provided in Lemma A.1 in Online Appendix
A.1. Following the literature (Guo et al. 2016, Letizia
and Hendrikse 2016, Cho et al. 2019, Orsdemir et al.
2019), we focus on pure strategy equilibrium. When
a player is indifferent between making CSR invest-
ment and not, we assume that the player makes the
investment. Figure 2 shows the thresholds cﬁy and
cﬁy (resp. cgy and C?y), y=1,2, which determine
whether the manufacturer (resp. supplier) makes the
CSR investment in the centralized and decentralized
supply chains, respectively. For example, in the decen-
tralized supply chain, when the CSR investment cost
of the manufacturer is less than the threshold c}l&y, the
manufacturer makes the CSR investment, and other-
wise, the manufacturer does not invest. We consider
that as the thresholds increase (resp. decrease), the
manufacturer or supplier is more (resp. less) likely to
invest in CSR. For example, by comparing thresholds
2 and ¢%,, we find that the supplier becomes more
likely to invest in CSR when the manufacturer invests
in CSR.

The comparison of the equilibrium CSR investment
strategies between the centralized and decentralized
supply chains leads to the following proposition.

Proposition 1. The manufacturer and supplier in the
decentralized supply chain are less likely to invest in CSR

Figure 2. The Equilibrium CSR Investment Strategy Without
Distributive Comparison Behavior: The Centralized Supply
Chain (Dashed Lines, j=C) vs. the Decentralized Supply
Chain (Solid Lines, j = D)

Chi i
x |
|t 19=01, 0) ket (L I5)=(0, 0)
al I Q,
I
|
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Table 2. The Equilibrium CSR Investment Strategy Without
Distributive Comparison Behavior: The Centralized Supply
Chain (I$}, IS) vs. the Decentralized Supply Chain (I3, I?)

Region (IS, IS) vs. (I, 12)
R(a) IS =1 and IS > 12
R(b) I}(\:,I > I}& and I‘g = I?
R(c) IG >0 and IS > 12
R(d) IG >0 and IS =12
R(e) [ =1 and IS > I2

than those in the centralized supply chain, that is, c]g < cg
(i=M,Sy=12).

In Figure 2, there are five regions R(a) — R(e) in
which at least one player in the decentralized supply
chain becomes less likely to invest in CSR than in the
centralized supply chain. Table 2 below provides the
comparison in these five regions. This happens be-
cause, in the decentralized supply chain, the CSR
investment leads to a weaker position in the negotia-
tion over the wholesale price through a lower dis-
agreement utility. Furthermore, in the centralized
supply chain, both players” CSR investment costs
may be covered by the supply chain’s profit from
sales. However, in the decentralized supply chain,
the supplier’s CSR investment cost cannot be cov-
ered by the manufacturer’s share of profit and vice
versa. Therefore, given a CSR investment strategy,
even though the profit from sales of the decentra-
lized supply chain is the same as that of the central-
ized supply chain, the profit distribution between
the two players in the decentralized supply chain
may make one of them less likely to invest in CSR
than in the centralized supply chain.

4.2. Impacts of Distributive Comparison Behavior
In this section, we explore how distributive comparison
behavior affects the supply chain’s CSR investment
strategy. To isolate the impacts of distributive compari-
son behavior, we use the decentralized supply chain
without distributive comparison behavior as the bench-
mark, referred as the “decentralized benchmark.” We
use superscripts f, @, and o to denote the cases in which
advantageous inequality occurs (i.e., 7ty > y7s), disad-
vantageous inequality occurs (i.e., Ty < yms), and nei-
ther of them occurs (i.e., 7ty = y7s), respectively.

Given the CSR investment strategy (I, Is) and the
manufacturer’s order quantity Q, the wholesale price in
the cases in which advantageous inequality occurs, dis-
advantageous inequality occurs, or neither inequality
occurs can be derived by solving (4). The optimal whole-
sale price is shown in Lemma 2.

Lemma 2. Given the CSR investment strategy (In, Is) and
the manufacturer’s order quantity Q, the optimal wholesale
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price in the supply chain with distributive comparison
behavior is

W*(IM/ IS/ Q) =

Wﬁ(IM,Is, Q) — (1 B ﬁ){[gxmax - hr(IM/IS) B gQ]Q - l?’(IM, IS)}

A+ @)1 -p1+y)]Q '

. D(1-p).
Fr<rop)
(1 + a){[gxmux - hr(IM/IS) - gQ]Q - lT’(IM,Is)}

Wl 15, Q)= I+ D)1 +a+)]0 /
if y> ﬁ(i Zg));
WOl Is, Q) = LU8mx = ’”UM/( Ils)+—y fng Il 15))
/e <oy
@)

when y <®(1 —p)/(1+Dp), advantageous inequality
occurs; when y > ®(1+a)/(1 — a®), disadvantageous
inequality occurs; when ®(1 —8)/(1+®B) <y <D(1+
@)/(1 — a®), neither inequality occurs.

Lemma 2 shows that distributive comparison be-
havior affects the wholesale price from the negotiation
between the players. We find that there exists a
unique wholesale price for each of the three cases. In
the negotiation over the wholesale price in our model,
across the three cases, the wholesale price with the
highest objective function in the Nash bargaining
game is selected. Besides, similar to (6), Equation (7)
also reveals that the supplier who makes the CSR
investment obtains a higher wholesale price than the
one who does not.

When the manufacturer’s fairness ideal is small, that
is, y <®(1 —p)/(1+ DB), the manufacturer is likely to
experience disutility from advantageous inequality, that
is, 7ty > y7ts. To maximize (Up — dp)?(Us — ds) 179 in
(4), the tradeoff is among the manufacturer’s profit from
sales, the manufacturer’s disutility caused by advanta-
geous inequality, and the supplier’s profit from sales.
A lower wholesale price increases the manufacturer’s
profit from sales, decreases the supplier’s profit from
sales, and thus increases the manufacturer’s disutility
caused by advantageous inequality. When the manu-
facturer’s fairness ideal is small, the increase in the
manufacturer’s profit from sales dominates. Hence, the
wholesale price that makes advantageous inequality
occur is chosen, which is lower than that making
neither inequality occur, that is, W(Iy, Is, Q) < W(Iy,
Is,Q).

When the manufacturer’s fairness ideal is large, that
is, y > ®(1+a)/(1 — a®), the manufacturer is likely to
experience disutility from disadvantageous inequal-
ity, that is, ymg > my. To maximize (Uy — dm)? (Us —

ds)' ™) in (4), the tradeoff is similar, and in this case, a
higher wholesale price decreases the manufacturer’s
profit from sales, increases the supplier’s profit from
sales, and thus increases the manufacturer’s disutility
caused by disadvantageous inequality. When the man-
ufacturer’s fairness ideal is large, the increase in the
supplier’s profit from sales dominates. Because the
wholesale price that makes disadvantageous inequal-
ity occur is higher than that making neither inequality
occur, that is, W*(Ig, Iy, Q) > WO(Ig, Im, Q), W(Ig, I,
Q) is chosen in this case.

When the manufacturer’s fairness ideal is interme-
diate, thatis, ®(1 — B)/(1+PB) <y < O(1+a)/(1 — aD),
the players choose the wholesale price that makes nei-
ther inequality occur, that is, y7tg = 1y In this case,
because the manufacturer’s equitable payoff yms in-
creases with y, as y becomes larger, the wholesale price
that makes the manufacturer’s profit from sales equal
to the equitable payoff becomes lower. In another
word, when neither inequality occurs, the wholesale
price decreases with the manufacturer’s fairness ideal.
This implies that the profit distribution between the
players is determined by the manufacturer’s fairness
ideal.

The comparison between the wholesale prices in (6)
and (7) reveals how distributive comparison behavior
affects the wholesale price. Given (Iy, Is) and Q, when
advantageous (resp. disadvantageous) inequality occ-
urs, distributive comparison behavior leads to a higher
(resp. lower) wholesale price, which reduces the manu-
facturer’s disutility caused by distributive comparison
behavior. When neither inequality occurs, the wholesale
price is determined by the manufacturer’s fairness ideal.
In this case, if the manufacturer’s fairness ideal is small
(resp. large), that is, (1 — B) /(1 + PB) <y < D (resp. P <
y <D(1+a)/(1 —ad)), the wholesale price with dis-
tributive comparison behavior is higher (resp. lower)
than that in the benchmark.

Given the CSR investment strategy (I, Is), the com-
parison between the decentralized benchmark and the
supply chain with distributive comparison behavior
reveals the following impacts of distributive compari-
son behavior:

Lemma 3. Given the CSR investment strategqy (Ip,Is),

1. Optimal order quantity, supply chain’s net profit, and
consumer surplus in the supply chain with distributive com-
parison behavior are the same as those in the decentralized
benchmark, that is, QF (I, Is) = Q%(In, Is) = Q°(In, Is) =
QP(Iu, Is), Tl Is) = 11§ Iy, Is) = T3 (Iag, Is) = TT7 (I, I5),
and Csﬁ(IM,Is) = CS“(IM,Is) = CSO(IM,IS) = CSD(IM,IS),'

2. Social welfare with distributive comparison behavior is
lower than that in the decentralized benchmark when advan-
tageous inequality and disadvantageous inequality occur,
that is, Swﬁ(IM,Is) < SWD(IM,Is) and SW“(IM,Is) < SWP
(Im, Is), and it is the same as that in the decentralized
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benchmark when neither inequality occurs, that is, SW°
(Im, Is) = SWP(In, Is).

Lemma 3 shows that, given the CSR investment
strategy, the manufacturer’s distributive comparison
behavior does not affect the order quantity, supply
chain’s net profit, or consumer surplus. This is because
of the same reason mentioned in the discussion of
Lemma 1. However, when advantageous inequality
and disadvantageous inequality occur, distributive
comparison behavior reduces the manufacturer’s util-
ity and thus reduces social welfare. When neither
inequality occurs, social welfare stays the same as
that in the decentralized benchmark.

The structure of the equilibrium CSR investment
strategy of the supply chain with distributive compar-
ison behavior in case z (z =, a, 0) is similar to that of
the decentralized benchmark. The regions of invest-
ment costs, that is, Q; (y=1,2,3,4), are provided in
Online Appendix A.2.

Despite being of the same order quantity and profit,
the CSR investment strategy in the supply chain with
distributive comparison behavior is different from that
in the decentralized benchmark. Because according to
(6) and (7), distributive comparison behavior changes
the wholesale prices, and then it changes the profit dis-
tribution between the players. Such different profit dis-
tributions lead to different CSR investment strategies
between the supply chain with distributive compari-
son behavior and the decentralized benchmark. As
mentioned previously, when the threshold of CSR
investment cost, below which the manufacturer (resp.
supplier) makes the CSR investment, increases, the
manufacturer (resp. supplier) is more likely to invest
in CSR. The comparison in the regions of investment
costs between the case with distributive comparison
behavior and the decentralized benchmark shows how

distributive comparison behavior affects the CSR invest-
ment strategy, which is summarized in Proposition 2
below. The definitions of ®; and @, are provided in On-
line Appendix A.

Proposition 2. The distributive comparison behavior of
the manufacturer has the following impacts on the CSR
investment strategy:

1. When advantageous inequality occurs, or when neither
inequality occurs and (1 — B)/(1 + BP) <y < Dy, distrib-
utive comparison behavior makes the manufacturer less likely
to invest in CSR, but it makes the supplier more likely to
invest in CSR;

2. When disadvantageous inequality occurs, or when nei-
ther inequality occurs and @, <y < D(1+a)/(1— ad), dis-
tributive comparison behavior makes the manufacturer more
likely to invest in CSR, but it makes the supplier less likely to
invest in CSR.

Proposition 2.1 (resp. 2.2) demonstrates that when
advantageous (resp. disadvantageous) inequality occurs,
or when neither inequality occurs and the manufac-
turer’s fairness ideal is small (resp. large), distributive
comparison behavior makes the supplier (resp. manu-
facturer) more likely to invest in CSR, but it makes the
manufacturer (resp. supplier) less likely to invest. Figure
3 illustrates the results in Proposition 2. Figure 3(a) cor-
responds to the results in Proposition 2.1, and Figure
3(b) corresponds to the results in Proposition 2.2.

When advantageous inequality occurs, or when nei-
ther inequality occurs and the manufacturer’s fairness
ideal is small, Figure 3(a) illustrates that there are five
regions where the CSR investment strategies are differ-
ent between the decentralized benchmark and the sup-
ply chain with distributive comparison behavior. Table 3
below provides a comparison in these regions. Accord-
ing to (6) and (7), when advantageous inequality occurs,

Figure 3. The Equilibrium CSR Investment Strategy: The Decentralized Benchmark (Solid Lines) vs. the Supply Chain With Dis-
tributive Comparison Behavior (Dotted Lines) (Superscripts 8, @, and o Denote the Cases in Which Advantageous Inequality
Occurs, Disadvantageous Inequality Occurs, and Neither of Them Occurs, Respectively)
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Table 3. The Equilibrium CSR Investment Strategy: The
Decentralized Benchmark (I3, I2) vs. the Supply Chain
With Distributive Comparison Behavior (I3, IZ)

(I3, 12) vs. (I, I9) vs.

Region Gy ) z=p, 0 Region GplE)z=a,0

R(f) Iy >E and I = R(m) Iy <E;and I? =%
R(g) Iy =L and IS <I% R(n) Iy =E and I? > 12
R(h) I}y >E and I7 = I R(o) < and I2 =%
R(i) Iy =L and I? <IZ R(p) Iy =E and I[P > 1%
R() B >E and I? < R(s) B <Ejand I2 > I

or when neither inequality occurs and the manufac-
turer’s fairness ideal is small, distributive comparison
behavior leads to a higher wholesale price than that in
the decentralized benchmark. As a result, the supplier,
who obtains a larger share of the profit from sales,
becomes more likely to invest in CSR (in regions R(g),
R(i), and R(]) in Table 3). Furthermore, a higher whole-
sale price reduces the manufacturer’s profit so that the
manufacturer is less likely to invest in CSR (in regions
R(f), R(h), and R(]) in Table 3). In region R(I) in Table 3,
only the supplier invests in CSR replacing the role of the
manufacturer in the decentralized benchmark.

When disadvantageous inequality occurs, or when
neither inequality occurs and the manufacturer’s fair-
ness ideal is large, Figure 3(b) illustrates that there are
five regions where the CSR investment strategies are
different. In these cases, distributive comparison behav-
ior leads to a lower wholesale price than that in the
decentralized benchmark. It makes the manufacturer
more (resp. supplier less) likely to invest in CSR than
that in the decentralized benchmark. In region R(s) in
Table 3, only the manufacturer invests in CSR replacing
the role of the supplier in the decentralized benchmark.

When neither inequality occurs, as the manufac-
turer’s fairness ideal becomes larger, distributive com-
parison behavior makes the manufacturer more (resp.
supplier less) likely to invest in CSR. When the manu-
facturer’s fairness ideal is small in region R(I) in Table 3,
only the supplier invests in CSR replacing the role of the
manufacturer in the decentralized benchmark. In con-
trast, when the manufacturer’s fairness ideal is large in
region R(s) in Table 3, only the manufacturer invests in
CSR.

Overall, because the CSR investment strategies are
determined by distributive comparison behavior, our
results indicate that governments and NGOs should
take measures such as surveys, interviews, and orga-
nizing forums to investigate firms’ distributive com-
parison behavior, especially in the industry sectors
such as apparel and footwear, where supply chain
fairness incidents appear to be prominent (Chen et al.

2022). When downstream firms show the aversion to
lower (resp. higher) profits than upstream firms, the
measures to monitor and support upstream (resp.
downstream) firms’ CSR investment should be taken
to avoid CSR violations, such as through audits and
certifications (Chen and Lee 2017, Heyes and Martin
2017), violation reporting (Orsdemir et al. 2019), shut-
out contracts (Chen et al. 2020b), and disclosure man-
dates (Kraft et al. 2020).

4.3. Comparison Between Large and Small
Manufacturers
We consider that the large and small manufacturers can
differ in the following two characteristics: bargaining
power or efficiency to reduce CSR violations. In practice,
a small manufacturer may not bear both characteristics,
and thus we study each of them separately isolating its
impacts. We use subscripts “Large” and “Small” to
denote the large and small manufacturers, respectively.
When distributive comparison behavior makes the
manufacturer (resp. supplier) less likely to invest in
CSR, we refer to the decrease in the thresholds of CSR
investment cost as the negative impact of distributive
comparison behavior on the manufacturer’s (resp. sup-
plier’'s) CSR investment, denoted by Ny (resp. Ng).
When it makes the manufacturer (resp. supplier) more
likely to invest in CSR, we refer to the increase in the
thresholds of CSR investment cost as the positive impact
of distributive comparison behavior on the manufac-
turer’s (resp. supplier’s) CSR investment, denoted by
Py (resp. Ps).

4.3.1. Manufacturer’'s Bargaining Power. In this sub-
section, we consider the difference in bargaining power
between the small and large manufacturers. We con-
sider that the small (resp. large) manufacturer has weak
(resp. strong) relative bargaining power in the negotia-
tion with the supplier over the wholesale price, that
is, q’Large > Dy

The following proposition compares N1, Ng, Py, and
Ps caused by the small manufacturer with weak bar-
gaining power to those caused by the large manufac-
turer with strong bargaining power.

Proposition 3. The weak bargaining power of the small
manufacturer leads to the larger positive impacts or smaller
negative impacts of distributive comparison behavior in the
following cases:

1. Py caused by the small manufacturer is larger than
that caused by the large manufacturer when neither inequal-
ity occurs and @y <y < O(1 +a)/(1 — ad);

2. Ps caused by the small manufacturer is larger than that
caused by the large manufacturer when advantageous
inequality occurs;

3. N caused by the small manufacturer is smaller than
that caused by the large manufacturer when: 1) neither
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inequality occurs and ®(1—B)/(1+pD) <y <Dy or 2)
advantageous inequality occurs.

Proposition 3 demonstrates that, in most cases, the
weak bargaining power of the small manufacturer
leads to larger positive impacts or smaller negative
impacts of distributive comparison behavior on the
CSR investment.

When neither inequality occurs, the manufacturer’s
fairness ideal y affects the supply chain’s CSR invest-
ment strategy, because as mentioned previously, the
wholesale price is determined by y in this case. Fur-
thermore, when @, <y <®(1+a)/(1 — ad), distribu-
tive comparison behavior leads to a lower wholesale
price than that in the decentralized benchmark, and
the reduction in the wholesale price is larger for the
small manufacturer with weak bargaining power than
the large manufacturer with strong bargaining power.
Thus, because a lower wholesale price makes the
manufacturer obtain more profit from sales, the small
manufacturer benefits more than the large manufac-
turer. Therefore, we obtain that Py is larger for the
small manufacturer in Proposition 3.1. When ®(1 —
B)/(1+pd) <y <Py, distributive comparison behav-
ior leads to a higher wholesale price than that in the
decentralized benchmark, which makes the manufac-
turer obtain less profit from sales. In this case, the
decrease in the manufacturer’s profit from sales is smal-
ler for the small manufacturer with weak bargaining
power than the large manufacturer with strong bargain-
ing power. Therefore, we obtain that Ny is smaller for
the small manufacturer in Proposition 3.3.

When advantageous inequality occurs, distributive
comparison behavior has a negative impact on the man-
ufacturer’s CSR investment. The negative impact is
smaller for the small manufacturer with weak bargain-
ing power than the large manufacturer with strong bar-
gaining power because the small manufacturer accepts
a higher wholesale price, which makes the difference
between 1y and y7g smaller. Therefore, we obtain that
Ny is smaller for the small manufacturer in Proposition
3.3. Furthermore, distributive comparison behavior has
a positive impact on the supplier’'s CSR investment.
Because the small manufacturer accepts a higher whole-
sale price, the positive impact caused by the small
manufacturer is larger than that caused by the large
manufacturer. Therefore, we obtain that Ps caused by
the small manufacturer is larger in Proposition 3.2.

Therefore, our results highlight the importance to
understand power structures in supply chains with dis-
tributive comparison behavior. In the supply chains
with small downstream firms, such as food services
and construction (USAFacts 2020), extra efforts should
be made to induce firms’ distributive comparison be-
havior due to its larger positive impacts and smaller
negative impacts.

4.3.2. Efficiency to Reduce the Probability of CSR Vio-
lations. As mentioned in the introduction, some small
firms lack the knowledge to manage social responsibil-
ity efficiently, and they believe that the social and envi-
ronmental impacts of their firms are negligible. This
motivates us to consider the difference in efficiency to
reduce the probability of CSR violations between large
and small manufacturers.

Referring to the definition of r(Iy,Is) in Section 3,
given the supplier’s CSR investment Is, let the reduction
in the probability of CSR violations #(0,Is) — r(1,Is)
represent the manufacturer’s efficiency to reduce CSR
violations. Similarly, given the manufacturer’s CSR in-
vestment Iy, let r(Ip, 0) — r(Ip, 1) represent the suppli-
er’s efficiency to reduce CSR violations. We consider
that (1) the small manufacturer’s efficiency to reduce
CSR violations is lower than that of the large manu-
faCturer/ that is, 7Sntall(0/ IS) - rSmall(ll IS) < rLurge(O/ IS) -
TLarge(1,I5); (2) the efficiency of the small manufacturer’s
supplier is lower than that of the large manufacturer’s
supplier, that is, 7suau(Ip,0) = 7sman(In, 1) < rarge(In,
0) — 7Large(Im, 1); and (3) the CSR violation probability of
the supply chain with the small manufacturer is higher
than that with the large manufacturer, that is, 7, (0,
IS) > 7’Large(ol IS) and rSmall(ll IS) > rLarge(l/ IS)

The following proposition compares Nui, Ns, Pu,
and Ps caused by the small manufacturer with low effi-
ciency to reduce CSR violations to those caused by the
large manufacturer with high efficiency to reduce CSR
violations.

Proposition 4. The low efficiency of the small manufac-
turer to reduce CSR wviolations leads to smaller negative
impacts of distributive comparison behavior in the following
cases:

1. Ny caused by the small manufacturer is smaller than
that caused by the large manufacturer when: 1) advanta-
geous inequality occurs or 2) neither inequality occurs and
O(1 - p)/(1+pD) <y <D;

2. Ns caused by the small manufacturer is smaller than
that caused by the large manufacturer when 1) disadvanta-
geous inequality occurs, or 2) neither inequality occurs and
D, <y <O(1+a)/(1—ad).

Proposition 4 demonstrates that the low efficiency
of the small manufacturer to reduce CSR violations
leads to smaller negative impacts of distributive com-
parison behavior on both the manufacturer and sup-
plier, that is, smaller Nj; and N.

As mentioned in the discussion of Proposition 2,
when disadvantageous inequality occurs or when nei-
ther inequality occurs and @, <y <P(1+a)/(1 — ad),
distributive comparison behavior decreases the sup-
plier’s profit and makes the supplier less likely to
invest in CSR. Because of the low efficiency to reduce
CSR violations, the decrease in the supplier’s profit
caused by the small manufacturer is smaller than that
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caused by the large manufacturer. Hence, in this case,
N5 caused by the small manufacturer is smaller. Simi-
larly, when advantageous inequality occurs or when
neither inequality occurs and ®(1—B)/(1+pP) <y <
®;, Ny caused by the small manufacturer is smaller.

Even though it is less efficient for the small manufac-
turer to reduce CSR violations, the negative impacts of
distributive comparison behavior caused by the small
manufacturer on both the manufacturer and supplier
are smaller than those caused by the large manufac-
turer. Therefore, despite the low efficiency, govern-
ments and NGOs should still provide support for small
firms” CSR investments and perhaps make them better
informed about the benefits of such investments.

We also investigate the impacts of the manufac-
turer’s loss caused by CSR violations (i.e., [). We find
that both the manufacturer and the supplier are more
likely to invest in CSR with a positive loss than with-
out it. In addition, the existence of a positive loss
enhances the negative and positive impacts of distrib-
utive comparison behavior. As a result, the above dif-
ferences between the large and small manufacturers
become more prominent with a positive loss of the
manufacturer.

5. Extensions

In this section, we consider several extensions of our
base model. In Section 5.1, we consider multiple small
manufacturers with weak bargaining power. In Section
5.2, we consider multiple small suppliers with weak bar-
gaining power. In Section 5.3, we consider peer-induced
comparison behavior. In Section 5.4, we consider an
alternative event sequence in which the manufacturer
and supplier negotiate over a wholesale price before the
manufacturer decides the order quantity. In Section 5.5,
we consider distributive comparison behavior regard-
ing CSR investments. We denote these extensions with
superscripts 15, respectively.

5.1. Multiple Small Manufacturers with Weak
Bargaining Power

In this subsection, we consider a supply chain consisting
of n small manufacturers with weak bargaining power
and one supplier. The manufacturers have distributive
comparison behavior, and they are homogeneous. We
consider that the manufacturers form an alliance to
make the CSR investment decision jointly. In addition,
the alliance decides a total order quantity and negotiates
with the supplier over a wholesale price. If the alliance
and the supplier reach an agreement on the wholesale
price, the alliance sources the component from the sup-
plier; otherwise, no transaction happens. The manufac-
turers share the profit from sales equally in the alliance.
The details are provided in Online Appendix A.3.

We use our base model with the large manufacturer
with strong bargaining power as a benchmark and use
@ to denote the bargaining power of the large manufac-
turer. We use u¢@ to denote the bargaining power of
each small manufacturer, where 0 < u <1. We define
®=¢/(1 —¢) as the large manufacturer’s relative bar-
gaining power and OV =nup/(1 —nue) as the alli-
ance’s relative bargaining power so that ®V = nud/
[1+(1—np)®]. We make Assumptions A.1 to A5 in
Online Appendix A.3 about the alliance of the manu-
facturers.

We can verify that most of our main results from the
base model still hold in this extended study. For ex-
ample, when advantageous (resp. disadvantageous)
inequality occurs, distributive comparison behavior
makes the alliance less (resp. more) likely to invest in
CSR, but it makes the supplier more (resp. less) likely
to invest in CSR than in the supply chain without dis-
tributive comparison behavior. When neither inequal-
ity occurs, distributive comparison behavior makes
the supplier more likely to invest in CSR if the fairness
ideal of the manufacturers is small; otherwise, it makes
the alliance more likely to invest in CSR.

In the following, we explore the impacts of the num-
ber of manufacturers . Intuitively, the more manufac-
turers in the alliance, the stronger bargaining power the
alliance has. The results are summarized in the follow-
ing proposition.

Proposition 5. The equilibrium CSR investment strategy
of the supply chain with the alliance of small manufacturers
has the following differences from that with the large
manufacturer:

1. When advantageous or disadvantageous inequality
occurs,

a. Ifnp <1, the alliance is less likely to invest in CSR
than the large manufacturer, but the supplier is more
likely to invest in CSR with the alliance than with the
large manufacturer;

b. If nu =1, the CSR investment strategy of the sup-
ply chain with the alliance is the same as that with the
large manufacturer;

c. If 1 <ny, the alliance is more likely to invest in
CSR than the large manufacturer, but the supplier is
less likely to invest in CSR with the alliance than with
the large manufacturer.

2. When neither inequality occurs, the CSR investment
strategy of the supply chain with the alliance is the same as
that with the large manufacturer.

Proposition 5 suggests that when advantageous or
disadvantageous inequality occurs, as the number of
manufacturers increases, the alliance is more likely to
invest in CSR, whereas the supplier is less likely to
invest in CSR. When the number of manufacturers is
sufficiently high, the alliance is even more likely to
invest in CSR than the large manufacturer with strong
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bargaining power. However, a large number of manu-
facturers in the alliance may make the supplier not
invest in CSR. When neither inequality occurs, the
CSR investment strategy of the supply chain with the
alliance is the same as that with the large manufac-
turer. This is because in this case the CSR investment
is determined by the manufacturer’s fairness ideal
rather than bargaining power.

5.2. Multiple Small Suppliers with Weak
Bargaining Power

In this subsection, we consider a supply chain consisting
of n small suppliers with weak bargaining power and
one manufacturer. The suppliers are homogeneous, and
they form an alliance to make a CSR investment deci-
sion jointly. The manufacturer has distributive compari-
son behavior and decides an order quantity. The alliance
of small suppliers and the manufacturer negotiate over a
wholesale price. If the alliance and the manufacturer
reach an agreement on the wholesale price, the manufac-
turer sources the component from the alliance; other-
wise, no transaction happens. The suppliers share the
profit from sales equally in the alliance. Additional
details are provided in Online Appendix A 4.

We can verify that most of our main results from the
base model still hold in this extended study. Regarding
the impacts of the number of suppliers 1, we find that,
when advantageous or disadvantageous inequality
occurs, as the number of suppliers increases, the alli-
ance of small suppliers is more likely to invest in CSR,
whereas the manufacturer is less likely to invest in
CSR. When neither inequality occurs, the CSR invest-
ment strategy of the supply chain with the alliance is
the same as that with one supplier.

5.3. Peer-Induced Comparison Behavior

In this subsection, we consider a supply chain consisting
of two manufacturers (Manufacturers 1 and 2) and one
supplier and analyze how peer-induced comparison
behavior affects the supply chain. We consider that only
Manufacturer 1 has peer-induced comparison behavior,
which makes Manufacturer 1 compare the profit from
sales with that of Manufacturer 2. As a result, Manu-
facturer 1’s utility consists of the profit from sales and
the disutility caused by the peer-induced comparison

behavior. Manufacturer 2 does not have peer-induced
comparison behavior and maximizes the profit from
sales. In addition, we also consider that Manufacturer 1
and Manufacturer 2 may have different bargaining
powers.

We consider that the manufacturers form an alliance to
make a CSR investment decision jointly. Besides, the alli-
ance decides a total order quantity and negotiates with
the supplier over a wholesale price. We denote the alli-
ance, Manufacturer 1, and Manufacturer 2 by subscripts
M, M, and M, respectively. Similar to the base model,
the inverse demand function is given by p = gy —
hr(In, Is) — gQ, where I represents the CSR investment
decision of the alliance and Q represents the total order
quantity.

The sequence of players’ decisions is shown in Figure 4.
In stage 1, the supplier and the alliance decide whether to
invest in CSR simultaneously. In stage 2, two manufac-
turers first negotiate with each other over Manufacturer
1’s share of the profit from sales p, with Manufacturer 2’s
share being (1 — p). If the two manufacturers reach an
agreement on the share, they decide the alliance’s total
order quantity jointly. Then, the alliance negotiates with
the supplier over the wholesale price. If they reach an
agreement on the wholesale price, the alliance sources the
component from the supplier; otherwise, no transaction
happens.

We use the decentralized supply chain without peer-
induced comparison behavior as the benchmark. The
comparison between the supply chains with and with-
out peer-induced comparison behavior shows that our
results obtained in Lemma 3 still hold in this extended
study. Additional details are provided in Online Appen-
dix A.5.

Proposition 6 shows how peer-induced comparison
behavior affects the supply chain’s CSR investment
strategy.

Proposition 6. The peer-induced comparison behavior of
the manufacturer has the following impacts on the CSR
investment strategy:

1. When advantageous or disadvantageous inequality
occurs, peer-induced comparison behavior makes the two
manufacturers less likely to invest in CSR, but it does not
affect the supplier’s CSR investment decision;

Figure 4. The Sequence of Decisions With Peer-Induced Comparison Behavior

Stage 1: CSR Investment Stage 2: Order Quantity and Pricing
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2. When neither inequality occurs, peer-induced compari-
son behavior does not affect the CSR investment strategy.

Proposition 6 demonstrates that when advantageous
or disadvantageous inequality occurs, peer-induced
comparison behavior makes the manufacturers less
likely to invest in CSR, but it does not affect the suppli-
er’s CSR investment decision. We refer to the decrease
in the thresholds of CSR investment cost as the nega-
tive impact of peer-induced comparison behavior on
the manufacturer’s CSR investment and denote it as
Np1. When neither inequality occurs, peer-induced com-
parison behavior does not affect the CSR investment
strategy.

When advantageous or disadvantageous inequal-
ity occurs, peer-induced comparison behavior
causes disutility to Manufacturer 1, which reduces
the alliance’s net utility. But it does not transfer this
loss to the supplier and makes the wholesale price
stay the same as that in the benchmark without
peer-induced comparison behavior. Therefore, the
alliance is less likely to invest in CSR, and the sup-
plier’'s CSR investment decision remains the same.
When neither inequality occurs, the alliance’s utility
and the supplier’s profit from sales are the same as
those in the benchmark without peer-induced com-
parison behavior. Therefore, peer-induced compari-
son behavior does not affect the CSR investment
strategy.

In the following, we compare Nj; when Manufac-
turer 1 has weak bargaining power to that when Man-
ufacturer 1 has strong bargaining power.

Proposition 7. Ny, is smaller (resp. larger) when Manu-
facturer 1 has weak bargaining power than when Manufac-
turer 1 has strong bargaining power if advantageous (resp.
disadvantageous) inequality occurs.

Proposition 7 can be explained as follows. When
advantageous or disadvantageous inequality occurs,
peer-induced comparison behavior reduces the alli-
ance’s utility. The decrease in the utility is smaller
(resp. larger) when Manufacturer 1 has weak bargain-
ing power if advantageous (resp. disadvantageous)
inequality occurs. When neither inequality occurs, as
mentioned in the discussion of Proposition 6, peer-

Figure 5. The Alternative Sequence of Decisions

Stage 1: CSR Investment

Stage 2: Order Quantity and Pricing

induced comparison behavior does not affect the CSR
investment strategy.

5.4. Alternative Event Sequence

In this subsection, we consider an alternative event
sequence shown in Figure 5. The manufacturer and the
supplier negotiate over a wholesale price W at the be-
ginning of stage 2. If they reach an agreement on the
wholesale price, the manufacturer decides the order
quantity; otherwise, no transaction happens. This al-
ternative model setup is intractable under the set of
assumptions that we make for the base model. There-
fore, to simplify the analysis, we further assume that the
loss incurred by the manufacturer from CSR violations is
given by [ = eQ, where Q is the order quantity and e is
the unit loss. We consider the decentralized supply chain
without distributive comparison behavior as our bench-
mark. Additional details are provided in Online Appen-
dix A.6.

The comparison between the benchmark and the sup-
ply chain with distributive comparison behavior reveals
that most of the results shown in Lemma 3 hold in this
extended study. Given the supply chain’s CSR invest-
ment strategy, when advantageous or disadvantageous
inequality occurs, the manufacturer’s distributive com-
parison behavior does not affect the order quantity, the
supply chain’s net profit, or consumer surplus, but it
reduces social welfare. Additional details are given in
Lemma A.5 in Online Appendix A.6.

Under this alternative event sequence, the comparison
of the equilibrium CSR investment strategy between the
supply chain with distributive comparison behavior and
benchmark reveals that most of our main results from
the base model still hold. For example, when advanta-
geous (resp. disadvantageous) inequality occurs, distrib-
utive comparison behavior makes the manufacturer less
(resp. more) likely to invest in CSR, but it makes the sup-
plier more (resp. less) likely to invest in CSR than in the
supply chain without distributive comparison behavior.

5.5. Distributive Comparison Behavior Regarding
CSR Investments

In addition to firms” concerns about profit distribution,

firms may compare their CSR investments with those of
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their supply chain partners. Governments and NGOs
may publish various CSR rankings and create CSR
awards to motivate such comparisons. In this subsec-
tion, we consider that the manufacturer compares the
CSR investment with that of the supplier and benefits
by investing more than the supplier. This makes the
manufacturer willing to overperform relative to the sup-
plier in the CSR investment. This behavior is considered
as one type of ahead-secking behavior (Roels and Su 2014).
Additional details are provided in Online Appendix A.7.

We use the decentralized supply chain without ahead-
seeking behavior as the benchmark. The comparison
between supply chains with and without ahead-
seeking behavior shows that our results obtained in
Lemma 3.1 still hold in this extended study. However,
in this extended study, ahead-seeking behavior im-
proves the manufacturer’s utility, and thus social wel-
fare with ahead-seeking behavior is higher than that in
the benchmark.

Proposition 8. The ahead-seeking behavior of the manu-
facturer makes the manufacturer more likely to invest in
CSR, and it makes the supplier more (resp. less) likely to
invest in CSR when the supplier’s CSR investment cost is

low (resp. high).

Ahead-seeking behavior improves the manufacturer’s
utility, and it makes the manufacturer more likely to
invest in CSR. Whether it makes the supplier more
likely to invest in CSR depends on the supplier’s CSR
investment cost.

Similar to our base model, in the following, we
compare Py and Ns caused by the manufacturer’s
ahead-seeking behavior for the small manufacturer
with weak bargaining power and those for the large
manufacturer with strong bargaining power.

Proposition 9. Py (resp. Ng) caused by the small manu-
facturer with weak bargaining power is smaller (resp. larger)
than those caused by the large manufacturer with strong bar-
gaining power.

Proposition 9 shows that if the manufacturer has
ahead-seeking behavior, the positive (resp. negative)
impact of ahead-seeking behavior is smaller (resp. larger)
when the manufacturer has weak bargaining power.
Therefore, when governments and NGOs observe that
firms are willing to overperform relative to their supply
chain partners in CSR investments, extra efforts need to
be made to monitor and support CSR in the supply
chains with small downstream firms.

6. Conclusion

CSR has become a clear priority for many firms. To
improve CSR in a supply chain, it requires efforts from
all supply chain members. The joint efforts may lead to
firms’ concerns about fairness in the distribution of the

benefit generated from CSR investments. Such a concern
is considered as distributive comparison behavior in the
literature. The existing literature on people-centric opera-
tions focuses mainly on how comparison behavior affects
channel pricing (Ho et al. 2014, Cui and Mallucci 2016). In
this paper, we consider how distributive comparison
behavior affects CSR investment strategies by comparing a
supply chain with distributive comparison behavior and
one without such behavior. We highlight the interactions
between comparison behavior and CSR in supply chains.

Although previous research about CSR has focused
mainly on large downstream firms, there is a strong need
to understand the role of small firms in CSR. We explore
how the impacts of distributive comparison behavior on
firms” CSR investments differ between large and small
manufacturers. We consider that a small manufacturer
may have weaker bargaining power or lower efficiency to
reduce CSR violations than a large manufacturer.

We find that, when advantageous inequality occurs
or when neither inequality occurs and the manufac-
turer’s fairness ideal is small, distributive comparison
behavior results in a higher wholesale price than the
supply chain without distributive comparison behavior.
It reduces the manufacturer’s utility but increases the
supplier’s profit. Thus, the manufacturer is less likely to
invest in CSR than in the supply chain without distribu-
tive comparison behavior, that is, negative impacts of
distributive comparison behavior, but the supplier is
more likely to invest, that is, positive impacts of distrib-
utive comparison behavior. When disadvantageous
inequality occurs or when neither inequality occurs
and the manufacturer’s fairness ideal is large, distribu-
tive comparison behavior results in a lower wholesale
price. Thus, the manufacturer is more likely to invest in
CSR, but the supplier is less likely to invest.

About the difference between the large and small
manufacturers, in most of the cases, the weak bargaining
power of the small manufacturer leads to larger positive
or smaller negative impacts of distributive comparison
behavior on the CSR investment. Furthermore, the low
efficiency of the small manufacturer to reduce CSR viola-
tions generally leads to smaller negative impacts of dis-
tributive comparison behavior.

Our results provide the following implications for
governments and NGOs. First, governments and NGOs
should take measures such as surveys, interviews, and
organizing forums to investigate firms’ distributive com-
parison behavior in supply chains. When downstream
firms show the aversion to lower (resp. higher) profits
than upstream firms, the measures to monitor and sup-
port upstream (resp. downstream) firms’ CSR invest-
ment should be taken to avoid CSR violations, such as
through audits and certifications, disclosure mandates,
and violation reporting suggested in the literature. Sec-
ond, our results highlight the importance to understand
power structures in supply chains with distributive



Downloaded from informs.org by [13.55.100.180] on 05 January 2023, at 17:47 . For personal use only, al rights reserved.

Wang et al.: Impacts of Distributive Comparison Behavior on CSR

Manufacturing & Service Operations Management, Articles in Advance, pp. 1-18, © 2022 INFORMS 17

comparison behavior. In the supply chains with small
downstream firms, extra efforts should be made to
induce firms” distributive comparison behavior due to
its larger positive impacts and smaller negative impacts.
Last, despite the low efficiency to reduce CSR violations,
governments and NGOs should still provide support for
small firms” CSR investments and perhaps make them
better informed about the benefits of such investments.

Acknowledgments

The authors thank the department editor, Hau L. Lee, the
anonymous associate editor, and two reviewers for their
guidance and constructive comments. Z. Wang and X.
Fang are the corresponding authors of this paper.

References

Anderson E, Weitz B (1992) The use of pledges to build and sustain com-
mitment in distribution channels. . Marketing Res. 29(1):18-34.

Ava B, Loutfi Z, Mihm ], Belavina E, Keck S (2014) Comparison as
incentive: Newsvendor decisions in a social context. Production
Oper. Management 23(2):303-313.

Baumann-Pauly D, Wickert C, Spence L], Scherer AG (2013) Orga-
nizing corporate social responsibility in small and large firms:
Size matters. J. Bus. Ethics 115:693-705.

Besiou M, Van Wassenhove L (2015) Addressing the challenge of
modeling for decision-making in socially responsible opera-
tions. Prod. Oper. Manag. 24(9):1390-1401.

Bhaskaran SR, Krishnan V (2009) Effort, revenue, and cost sharing
mechanisms for collaborative new product development. Man-
agement Sci. 55(7):1152-1169.

Binmore K, Rubinstein A, Wolinsky A (1986) The Nash bargaining
solution in economic modelling. RAND |. Econom. 17(2):176-188.

Bolton GE, Ockenfels A (2000) ERC: A theory of equity, reciprocity,
and competition. Amer. Econom. Rev. 90(1):166-193.

Chen L, Lee HL (2017) Sourcing under supplier responsibility risk:
The effects of certification, audit, and contingency payment.
Management Sci. 63(9):2795-2812.

Chen L, Lee HL (2021) Supply chain compliance. Sokol D, van Rooij
B, eds. The Cambridge Handbook of Compliance (Cambridge
University Press, Cambridge, UK), 145-157.

Chen J, Hu Q, Song ] (2017a) Supply chain models with mutual
commitments and implications for social responsibility. Produc-
tion Oper. Management 26(7):1268-1283.

Chen L, Lee HL, Tang CS (2022) Supply chain fairness. Production
Oper. Management (forthcoming).

Chen J, Qi A, Dawande M (2020a) Supplier centrality and auditing
priority in socially responsible supply chains. Manufacturing
Service Oper. Management 22(6):1199-1214.

Chen L, Yao S, Zhu K (2020b) Responsible sourcing under supplier-
auditor collusion. Manufacturing Service Oper. Management 22(6):
1234-1250.

Chen S, Zhang Q, Zhou Y (2019) Impact of supply chain transpar-
ency on sustainability under NGO scrutiny. Production Oper.
Management 28(12):3002-3022.

Chen L, Zhao X, Tang O, Price L, Zhang S, Zhu W (2017b) Supply
chain collaboration for sustainability: A literature review and
future research agenda. Internat. |. Production Econom. 194:73-87.

Cho SH, Fang X, Tayur S, Xu Y (2019) Combating child labor: Incen-
tives and information disclosure in global supply chains.
Manufacturing Service Oper. Management 21(3):692-711.

Corsten D, Kumar N (2005) Do suppliers benefit from collaborative
relationships with large retailers? An empirical investigation of
efficient consumer response adoption. J. Marketing 69(3):80-94.

CSRhub (2021) CSR for SMEs. Accessed October 1, 2022, http://
www.csthub.ie/csr-for-smes/.

Cui T, Mallucci P (2016) Fairness ideals in distribution channels. J.
Marketing Res. 53(6):969-987.

Cui T, Raju J, Zhang Z (2007) Fairness and channel coordination.
Management Sci. 53(8):1303-1314.

Donohue K, Katok E, Leider S (2018) The Handbook of Behavioral
Operations (John Wiley & Sons, Hoboken, NJ).

European Commission (2019) COSME work programme 2019.
Accessed October 1, 2022, https://ec.europa.eu/research/part
icipants/data/ref/other_eu_prog/cosme/wp-call/cosme-wp-
2019_en.pdf.

Feng Q, Lu LX (2013) Supply chain contracting under competition:
Bilateral bargaining vs. Stackelberg. Production Oper. Management
22(3):661-675.

Feng Q, Li YC, Shanthikumar ]G (2020) Competitive revenue manage-
ment with sequential bargaining. Production Oper. Management
29(5):1307-1324.

Feng Q, Li CZ, Lu MS, Shanthikumar JG (2022) Implementing envi-
ronmental and social responsibility programs in supply net-
works through multiunit bilateral negotiation. Management Sci.
68(4):2579-2599.

Fehr E, Schmidt KM (1999) A theory of fairness, competition, and
cooperation. Quart |. Econom. 114(3):817-868.

Fehr E, Schmidt KM (2006) The economics of fairness, reciprocity
and altruism: Experimental evidence and new theories. Kolm
SC, Ythier M, eds. Handbook of the Economics of Giving, Altruism
and Reciprocity (Elsevier, Amsterdam), 615-691.

Ghosh D, Shah ] (2015) Supply chain analysis under green sensitive
consumer demand and cost sharing contract. Infernat J. Produc-
tion Econom. 164:319-329.

Guo RX, Lee HL, Swinney R (2016) Responsible sourcing in supply
chains. Management Sci. 62(9):2722-2744.

Ha A, Shang W, Wang Y (2022) Supplier audit information sharing
and responsible sourcing. Management Sci. (forthcoming).

Heyes A, Martin S (2017) Social labeling by competing NGOs: A
model with multiple issues and entry. Management Sci. 63(6):
1800-1813.

Ho T, Su X, Wu Y (2014) Distributional and peer-induced fairness in
supply chain contract design. Production Oper. Management
23(2):161-175.

Hsu VN, Lai G, Niu B, Xiao W (2016) Leader-based collective bargain-
ing: Cooperation mechanism and incentive analysis. Manufactur-
ing Service Oper. Management 19(1):72-83.

Hua X, Spier KE (2020) Product safety, contracts, and liability.
RAND ]. Econom. 51(1):233-259.

Huang L, Song ]S, Swinney R (2022) Managing social responsibility
in multitier supply chains. Manufacturing Service Oper. Manage-
ment 24(6):2797-3306.

IPE (2017) P&G: Smog cure or smog culprit? Accessed October 1, 2022,
https: //wwwoa.ipe.org.cn// Upload /201706050221125183.pdf.

IPE (2021) Polluting under a low carbon halo: Tesla supply chain inves-
tigation factsheet. Accessed October 1, 2022, https:// wwwoa.ipe.
org.cn//Upload /202108310432468221.pdf.

Iyer G, Soberman D (2016) Social responsibility and product innova-
tion. Marketing Sci. 35(5):727-742.

Jamali D, Lund-Thomsen P, Jeppesen S (2015) SMEs and CSR in
developing countries. Bus. Soc. 56(1):1-12.

Jenkins H (2006) Small business champions for corporate social
responsibility. . Bus. Ethics 67(3):241-256.

Kahneman D, Knetsch KL, Thaler R (1986) Fairness as a constraint on
profit Seeking: Entitlements in the market. Amer. Econom. Rev.
76(4):728-741.

Kang C (2019). Huawei Ban Threatens Wireless Service in Rural
Areas. New York Times (May 25), https://www.nrtoday.com/
print_only /huawei-ban-threatens-wireless-service-in-rural-areas/
article_377ad52e-7688-5662-ab1b-c851df901032.html.

Katok E, Pavlov V (2013) Fairness in supply chain contracts: A labo-
ratory study. J. Oper. Management 31:129-137.


http://www.csrhub.ie/csr-for-smes/
http://www.csrhub.ie/csr-for-smes/
https://ec.europa.eu/research/participants/data/ref/other_eu_prog/cosme/wp-call/cosme-wp-2019_en.pdf
https://ec.europa.eu/research/participants/data/ref/other_eu_prog/cosme/wp-call/cosme-wp-2019_en.pdf
https://ec.europa.eu/research/participants/data/ref/other_eu_prog/cosme/wp-call/cosme-wp-2019_en.pdf
https://wwwoa.ipe.org.cn//Upload/201706050221125183.pdf
https://wwwoa.ipe.org.cn//Upload/202108310432468221.pdf
https://wwwoa.ipe.org.cn//Upload/202108310432468221.pdf
https://www.nrtoday.com/print_only/huawei-ban-threatens-wireless-service-in-rural-areas/article_377ad52e-7688-5662-ab1b-c851df901032.html
https://www.nrtoday.com/print_only/huawei-ban-threatens-wireless-service-in-rural-areas/article_377ad52e-7688-5662-ab1b-c851df901032.html
https://www.nrtoday.com/print_only/huawei-ban-threatens-wireless-service-in-rural-areas/article_377ad52e-7688-5662-ab1b-c851df901032.html

Downloaded from informs.org by [13.55.100.180] on 05 January 2023, at 17:47 . For personal use only, al rights reserved.

Wang et al.: Impacts of Distributive Comparison Behavior on CSR

18 Manufacturing & Service Operations Management, Articles in Advance, pp. 1-18, © 2022 INFORMS

Kraft T, Valdés L, Zheng YC (2020) Motivating supplier social
responsibility under incomplete visibility. Manufacturing Service
Oper. Management 22(6):1268-1286.

Kumar N, Scheer LK, Steenkamp ] (1995) The effects of supplier
fairness on vulnerable resellers. |. Marketing Res. 32(1):54-65.
Lepoutre ], Heene A (2006) Investigating the impact of firm size on
small business social responsibility: A critical review. J. Bus.

Ethics 67(3):257-273.

Letizia P, Hendrikse G (2016) Supply chain structure incentives for
corporate social responsibility: An incomplete contracting anal-
ysis. Production Oper. Management 25(11):1919-1941.

Loch C, Wu Y (2008) Social preferences and supply chain performance:
An experimental study. Management Sci. 54(11):1835-1849.

Mahtani P, Arur G, Nair P (2015) Oracle sourcing implementation
and administration guide, version 12.2. Accessed October 1,
2022, https://docs.oracle.com/cd/V77972_02/current/acrobat/
122ponig.pdf.

Murillo D, Lozano ] (2006) SMEs and CSR: An approach to CSR in
their own words. |. Bus. Ethics 67(3):227-240.

Nagarajan M, Bassok Y (2008) A bargaining framework in supply
chains: The assembly problem. Management Sci. 54(8):1482-1496.

Nagarajan M, Sosi¢ G (2008) Game-theoretic analysis of cooperation
among supply chain agents: Review and extensions. European J.
Oper. Res. 187(3):719-745.

Nash ] Jr (1950) The bargaining problem. Econometrica 18(2):155-162.

Nash ] Jr (1953) Two-person cooperative games. Econometrica 21(1):
128-140.

Orsdemir A, Hu B, Deshpande V (2019) Ensuring corporate social
and environmental responsibility through vertical integration
and horizontal sourcing. Manufacturing Service Oper. Manage-
ment 21(2):417-434.

Osborne MJ, Rubinstein A (1990) Bargaining and Markets (Academic
Press, Inc., San Diego, CA).

Petts ], Herd A, Gerrard S, Horne C (1999) The climate and culture
of environmental compliance within SMEs. Bus. Strategy Envi-
ron. 8(1):14-30.

PwC (2021) A time for hope: Consumers’ outlook brightens despite
headwinds: December 2021 Global Consumer Insights Pulse Sur-
vey. Accessed October 1, 2022, https://www.pwc.com/gx/en/
industries/consumer-markets/consumer-insights-survey.html?utm
_campaign=sbpwc&utm_medium=site&utm_source=articletext.

Roels G, Su X (2014) Optimal design of social comparison effects:
Setting reference groups and reference points. Management Sci.
60(3):606-627.

Russo A, Perrini F (2010) Investigating stakeholder theory and social
capital: CSR in large firms and SMEs. J. Bus. Ethics 91(2):207-221.

Sanfey AG, Rilling JK, Aronson JA, Nystrom LE, Cohen JD (2003)
The neural basis of economic decision-making in the ultimatum
game. Science 300(5626):1755-1758.

Scheer L, Kumar N, Steenkamp ] (2003) Reactions to perceived in-
equity in US and Dutch interorganizational relationships. Acad.
Management |. 46(3):303-316.

Shiao V (2017) The different ways of doing good. Accessed October 1,
2022, https://www .businesstimes.com.sg/magazines/the-sme-
magazine-julyaugust-2017/ the-different-ways-of-doing-good.

Sheu ]JB, Gao XQ (2014) Alliance or no alliance—Bargaining power
in competing reverse supply chains. European ]. Oper. Res.
233(2):313-325.

SMEC (2013) Guidelines for small and medium-size enterprise to
fulfill corporate social responsibility. Accessed October 1, 2022,
http: //smec.org.cn/?info-2467-1.html.

Sodhi M (2015) Conceptualizing social responsibility in operations
via stakeholder resource-based view. Prod. Oper. Management
24(9):1375-1389.

Stephen AT, Pham MT (2008) On feelings as a heuristic for making
offers in ultimatum negotiations. Psychol. Sci. 19(10):1051-1058.

Suls J, Wheeler L (2000) A selective history of classic and neo-social
comparison theory. Suls J, Wheeler L, eds. Handbook of Social
Comparison (Springer, Boston, MA), https://doi.org/10.1007/
978-1-4615-4237-7_1.

Tesla (2020) Impact report 2020. Accessed October 1, 2022, https://
www.tesla.com/ns_videos/2020-tesla-impact-report.pdf.

Thaler RH, Sunstein CR (2008) Nudge, Improving Decisions About
Health, Wealth, and Happiness (Yale University Press, New
Haven, CT).

Tilley F (1999) The gap between the environmental attitudes and
the environmental behavior of small firms. Bus. Strategy Envi-
ron. 8(4):238-248.

USAFacts (2020) What is a “small” business and what sectors have
the most of them? Accessed October 1, 2022, https://usafacts.
org/articles/ what-is-a-small-businesses-and-what-sectors-have-
the-most-of-them/.

Wazir B (2001) Nike accused of tolerating sweatshops. The Guardian
(May 19), https://www.theguardian.com/world/2001/may/20/
burhanwazir.theobserver.

Wu X, Niederhoff ] (2014) Fairness in selling to the newsvendor.
Production Oper. Management 23(11):2002-2022.


https://docs.oracle.com/cd/V77972_02/current/acrobat/122ponig.pdf
https://docs.oracle.com/cd/V77972_02/current/acrobat/122ponig.pdf
https://www.pwc.com/gx/en/industries/consumer-markets/consumer-insights-survey.html?utm_campaign=sbpwc&amp;utm_medium=site&amp;utm_source=articletext
https://www.pwc.com/gx/en/industries/consumer-markets/consumer-insights-survey.html?utm_campaign=sbpwc&amp;utm_medium=site&amp;utm_source=articletext
https://www.pwc.com/gx/en/industries/consumer-markets/consumer-insights-survey.html?utm_campaign=sbpwc&amp;utm_medium=site&amp;utm_source=articletext
https://www.businesstimes.com.sg/magazines/the-sme-magazine-julyaugust-2017/the-different-ways-of-doing-good
https://www.businesstimes.com.sg/magazines/the-sme-magazine-julyaugust-2017/the-different-ways-of-doing-good
http://smec.org.cn/?info-2467-1.html
https://doi.org/10.1007/978-1-4615-4237-7_1
https://doi.org/10.1007/978-1-4615-4237-7_1
https://www.tesla.com/ns_videos/2020-tesla-impact-report.pdf
https://www.tesla.com/ns_videos/2020-tesla-impact-report.pdf
https://usafacts.org/articles/what-is-a-small-businesses-and-what-sectors-have-the-most-of-them/
https://usafacts.org/articles/what-is-a-small-businesses-and-what-sectors-have-the-most-of-them/
https://usafacts.org/articles/what-is-a-small-businesses-and-what-sectors-have-the-most-of-them/
https://www.theguardian.com/world/2001/may/20/burhanwazir.theobserver
https://www.theguardian.com/world/2001/may/20/burhanwazir.theobserver

	Impacts of distributive comparison behavior on corporate social responsibility in supply chains: The role of small firms
	Citation

	Impacts of Distributive Comparison Behavior on Corporate Social Responsibility in Supply Chains: The Role of Small Firms
	Introduction
	Related Literature
	Model Formulations
	Model Analysis
	Extensions
	Conclusion


