~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Bertini, Marco; Buehler, Stefan; Halbheer, Daniel

Working Paper
Pricing and Supply Chain Transparency to Conscientious
Consumers

CESifo Working Paper, No. 8675

Provided in Cooperation with:
Ifo Institute - Leibniz Institute for Economic Research at the University of Munich

Suggested Citation: Bertini, Marco; Buehler, Stefan; Halbheer, Daniel (2020) : Pricing and Supply
Chain Transparency to Conscientious Consumers, CESifo Working Paper, No. 8675, Center for
Economic Studies and Ifo Institute (CESifo), Munich

This Version is available at:
https://hdl.handle.net/10419/229493

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/229493
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

cesifo gg;g
WORKING
PAPERS

Pricing and Supply Chain
Transparency to
Conscientious Consumers

Marco Bertini, Stefan Buehler, Daniel Halbheer

cesifo



Impressum:

CESifo Working Papers

ISSN 2364-1428 (electronic version)

Publisher and distributor: Munich Society for the Promotion of Economic Research - CESifo
GmbH

The international platform of Ludwigs-Maximilians University’s Center for Economic Studies
and the ifo Institute

Poschingerstr. 5, 81679 Munich, Germany

Telephone +49 (0)89 2180-2740, Telefax +49 (0)89 2180-17845, email office@cesifo.de

Editor: Clemens Fuest

https://www.cesifo.org/en/wp

An electronic version of the paper may be downloaded

- from the SSRN website: www.SSRN.com

- from the RePEc website: www.RePEc.org

- from the CESifo website: https://www.cesifo.org/en/wp



mailto:office@cesifo.de
https://www.cesifo.org/en/wp
http://www.ssrn.com/
http://www.repec.org/
https://www.cesifo.org/en/wp

CESifo Working Paper No. 8675

Pricing and Supply Chain Transparency to
Conscientious Consumers

Abstract

This paper studies how a firm should make pricing and transparency decisions when consumers
care about supply chain characteristics. We first show how preferences that account for price
and unit cost constrain the firm’s pricing power and profit. Surprisingly, we find that the firm
may be forced to sell at unit cost under markup aversion. Next, we assume that consumers are
uncertain about unit cost and show that, in a pooling equilibrium, it is optimal for both the low-
cost and high-cost firm to conceal its unit cost if the cost of disclosure exceeds the
corresponding gain from demand expansion. Third, we show that in a separating equilibrium it
is optimal for the high-cost firm alone to engage in cost transparency when the increase in
product market profit exceeds the cost of disclosure. Finally, we establish the conditions under
which it is optimal for the firm to disclose other details of the supply chain including
provenance, labor policies, and environmental footprint.

JEL-Codes: D420, L210, M200, M300.
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1 Introduction

Consumers can be considered “conscientious” when they care not only about a product’s
intrinsic features and price, but also about the impact of their purchases on society and the
environment. Conscientious consumers want reassurance that firms act responsibly, and
they are willing to boycott specific products when something is amiss—a phenomenon
originally known as “dollar voting” (Buchanan 1954). In response to this pressure, many
firms consider disclosing information about their supply chains, from the cost of bringing a
product to market to details about provenance, labor policies, and environmental footprint
(Marshall et al. 2016; Sodhi and Tang 2019). For instance, sports and fashion labels
often publish cost information and details on work conditions and environmental impact.
Similarly, pharmaceutical companies provide cost information to justify “ethical margins,”
consumer electronics brands do the same to counter product “teardowns,” and airlines and
car manufacturers commit publicly to responsible sourcing. However, it is fair to say that
the impact of engaging in supply chain transparency on firm performance is not very well
understood.

The goal of this paper is to study a firm’s pricing and transparency decisions in the
face of conscientious consumers. To this end, we develop an analytical framework in
which a profit-maximizing firm sets the price for its product and decides whether or not
to disclose characteristics of the supply chain. Consumers have reference-dependent
preferences that account for these characteristics, and suffer from a psychological loss if
they are considered substandard. This loss translates into a higher perceived price, which
in turn affects the consumers’ purchase decisions and firm profit. We first study cost
transparency, as conscientious consumers often care about margins. Next, we adapt our
analytical framework to study operational transparency, as conscientious consumers also
care about ethical and sustainable sourcing. The key feature of our analytical framework
is that price and disclosure decisions are determined endogenously by the choices of the
firm and consumers, accounting for the latter’s beliefs about the supply chain.

We derive several key results from our analysis. First, we study the optimal pricing

policy when consumers know the firm’s unit cost. We generalize the standard inverse-
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elasticity pricing rule and show that consumer conscientiousness constrains the firm’s
pricing power and profit, which reflects dual entitlement (Kahneman, Knetsch and
Tversky 1986). Next, we show that the impact of a change in the reference standard
and the strength of reference dependence on the optimal price and profit is generally
ambiguous. We illustrate these findings in a setting with linear demand and a reference
margin. Surprisingly, we find that the firm is forced to sell at unit cost if consumers have
markup aversion and strong reference dependence.

Second, we study optimal price and cost disclosure decisions when consumers are
uncertain about unit cost and form an expectation of the psychological loss based on firm
decisions. We show that there exists a perfect Bayesian equilibrium in pure strategies
such that both a high-cost and a low-cost firm charge the same price and conceal their unit
cost when disclosure is sufficiently expensive. Intuitively, in such a pooling equilibrium
the high-cost firm could benefit from communicating its unit cost because it reduces the
psychological loss imparted on consumers and boosts demand, but the resulting increase in
profit is smaller than the cost of disclosure. However, if the cost of disclosure is sufficiently
low, then there exists a unique separating perfect Bayesian equilibrium such that the
high-cost firm communicates its unit cost and the low-cost firm does not, and the profit-
maximizing price of each firm is determined according to the pricing policy with known
unit cost. Importantly, these results highlight that consumer conscientiousness alone is not
sufficient for cost transparency to emerge in the marketplace: what matters is the trade off
between the expansion of product market profit resulting from cost transparency and the
cost of disclosure.

Third, we study a setting where the firm can communicate specific, prominent features
of the production process rather than a summary statistic such as unit cost. We show
that, if the cost of disclosure is sufficiently low compared to the corresponding gain from
demand expansion, then there exists a unique separating perfect Bayesian equilibrium
in pure strategies such that the high-standard firm is transparent about its operations but
the low-standard firm is not. This result provides an explanation for the observation

that operational transparency in complex supply chains with many (successive) upstream



suppliers is rare: Disclosing multiple characteristics increases the cost of disclosure
because each link in the supply chain needs to be certified and disclosed, which is a
challenging task and may lead to consumer backlash if any weakness is overlooked.

Overall, our paper contributes to the growing management literature on transparency.
A recent review article by Sodhi and Tang (2019) points to a lack of research tying
consumer attitudes toward transparency to firm decisions and performance. We provide
an analytical framework that, to the best of our knowledge, is the first to synthesize and
expand independent streams of research on cost transparency (Jiang, Sudhir and Zou 2020;
Lim et al. 2018; Mohan, Buell and John 2020) and operational transparency (Buell and
Norton 2011; Buell, Kim and Tsay 2020). At the same time, we complement experimental
evidence that supply chain transparency can build goodwill among consumers and shape
purchase intentions (Buell and Norton 2011; Kim and Tsay 2020; Mohan, Buell and
John 2020) by clarifying how transparency drives sales and profit. We also add to analytical
work that studies how cost transparency drives intertemporal price discrimination and
purchase decisions (Jiang, Sudhir and Zou 2020) or acts as an exogenous shift in demand
by increasing the firm’s trustworthiness (Lim et al. 2018) by showing how price and
disclosure decisions jointly determine consumer valuations. By operationalizing the
impact of transparency via a psychological reference point, our research differs from
articles on the communication of intrinsic product features (Dranove and Jin 2010; Guo
and Jiang 2016; Guo and Zhao 2009) and the related question of product labeling (Bonroy
and Lemarié 2012; Harbaugh, Maxwell and Roussillon 2011), and it also differs from
articles on greenwashing in sustainability campaigns (Wu, Zhang and Xie 2020). By
focusing on truthful disclosure (Milgrom 2008) to conscientious consumers, our research
further differs from strategic disclosure with the goal of exploiting naive consumers in an
“aftermarket” (Armstrong and Vickers 2012; Atefi et al. 2020).

Our paper also adds an analytical perspective to the growing literature in marketing on
responsible consumption and the so-called transformative consumer research movement
(Giesler and Veresiu 2014). In addition, we contribute to previous work on reference

prices (Amaldoss and He 2018; Bruno, Che and Dutta 2012; Zhou 2011), as well as



work on judgments about price fairness based on inequity aversion (Guo 2015; Guo and
Jiang 2016), markup aversion (Eyster, Madardsz and Michaillat 2020; Rotemberg 2011),
or dual entitlement (Bolton and Alba 2006; Chen et al. 2017; Xia, Cox and Monroe 2004),
by allowing for consumer heterogeneity in product valuations and capturing the interaction
with supply chain transparency. Our research further relates to studies on price partitioning,
which entails breaking an expense down into a set of component charges, presented
simultaneously (Bertini and Wathieu 2008; Morwitz, Greenleaf and Johnson 1998) or
“dripped” over time (Santana, Dallas and Morwitz 2020), by construing supply chain
transparency as a means to inform consumers about the cost and margin components of a
price. Finally, our paper is related to the literature on the impact of consumer loss aversion
on pricing (Heidhues and K&szegi 2008; Karle, Kirchsteiger and Peitz 2015; Karle and
Peitz 2014), which considers expectations-based reference points regarding price and
intrinsic product attributes. Abstracting from uncertainty about preferences and price, we
consider loss aversion regarding exogenous psychological reference points (Amaldoss and
He 2018; Guo and Jiang 2016; Guo 2015), which allows us to perform comparative statics
on the reference standard and the strength of reference dependence.

The remainder of the paper is organized as follows. Section [2|introduces the analytical
framework. Section [3]studies the pricing decision when conscientious consumers know
the firm’s unit cost. Section |4|introduces cost uncertainty and studies optimal pricing
and cost disclosure decisions. Section [5]extends the analysis to operational transparency.

Section [6l concludes and offers directions for future research.

2 Analytical Framework

Consider a firm that offers a product (or service) to consumers at price p > 0, given its unit
cost ¢ > 0. Consumers are conscientious in the sense that they have reference-dependent
preferences, evaluating the product based not only on its price p and the valuation of its
intrinsic features v, but also on the nature of the supply chain, captured for the moment
by the known unit cost c. We start with unit cost because it provides a simple summary

statistic for the nature of the supply chain. Knowing c allows consumers to infer the



firm’s markup and profit. Consumers can learn about the unit cost directly from the
firm or indirectly from external agencies such as Consumer Reports that act to promote
transparency in the marketplace. In Section [5, however, we will turn our attention to
specific characteristics of the supply chain such as labor conditions and environmental
footprints. The unobserved valuation v € [0,00) of the intrinsic features is distributed
independently across consumers according to the cumulative distribution function F(v),
with the associated density function f(v) > 0 for all v.

A consumer derives utility
V—p—L(p,C;I’,A«), (1)

where L(p,c;r,A) > 0 captures the psychological loss (measured in monetary terms) if
the outcome of the transaction falls short of the standard » > 0, with A > 0 indicating the
strength of reference dependence. Letting subscripts denote partial derivatives, the loss

function satisfies the following assumption.

Assumption 1. The psychological loss function L(p,c;r, L) is piece-wise differentiable

and satisfies L, > 0, L. <0, L, <0, and Ly > 0.

Assumption |1| states that the psychological loss increases in price and decreases in
unit cost, reflecting markup or profit aversion by consumers (Bhattacharjee, Dana and
Baron 2017; Eyster, Madarasz and Michaillat 2020). In line with the dual entitlement
principle (Kahneman, Knetsch and Tversky 1986), this loss decreases when the reference
standard is less stringent (a higher r) and increases when consumers are more sensitive to
deviations from that standard (a higher A). To simplify exposition, we henceforth suppress
the dependence of the loss function on r and A.

By normalizing the utility of the outside option to zero, a conscientious consumer
purchases the product if the valuation of the intrinsic features v exceeds the purchase price
including the psychological loss, or “perceived price,” p + L(p,c). Therefore, the demand

for the product is derived as

D(p.e)= [ dF()=1-F(3(p.0)) @
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where 7(p, ¢) denotes the valuation of the consumer who is indifferent between purchasing
the product or choosing the outside option. Consumer conscientiousness implies that
demand depends on price and unit cost rather than price alone. Specifically, Assumption |l
implies that demand is decreasing in price p and increasing in unit cost c. To put additional

structure on demand, we impose the following assumption:

Assumption 2. The demand function D(p,c) = 1 — F(¥(p,c)) is log-concave in price p

wherever it is differentiable.

Assumption [2]implies that the demand function is “well behaved,” such that standard
profit-maximization techniques can be applied (Caplin and Nalebuff 1991). Our first
result shows how consumer conscientiousness affects the price elasticity of demand and,
therefore, the pricing power of the firm. To facilitate exposition, all proofs are relegated to

the Appendix.

Lemma 1. If L(p,c) > 0, then consumer conscientiousness increases the price elasticity

of demand £(p,c) = —pgé’lg[?)c).

Lemma [T shows that a price increase has two effects if consumer conscientiousness
creates a psychological loss at the prevailing price and cost levels. First, a higher price
directly increases the perceived price p + L(p,c), and therefore the price elasticity of
demand because of log-concavity. This is the standard effect of a price increase. Second,
a higher price indirectly increases the perceived price via the psychological loss, a new
channel for price to affect demand. This result is consistent with the empirical finding that

fairness concerns make demand more elastic (Anderson and Simester 2008).

3 Pricing With Known Cost

This section studies the impact of consumer conscientiousness on pricing and firm profit
in the case where consumers know the unit cost c¢. The results are illustrated in a setting

with linear demand and a reference margin.



3.1 General Pricing Policy

The firm chooses the price by solving
max - 7(p,c) = (p—c)[1 - F(i(p,c))]. 3)
The next result characterizes the profit-maximizing pricing policy.

Proposition 1. The profit-maximizing price either satisfies the first-order condition

1—F(#(p*,c))
V(p*,c))ﬁp(p*,c)’

T

or solves the zero-loss condition L(p°,c) = 0. Consumer conscientiousness constrains the
firm’s pricing power and profit if it creates a psychological loss at the standard monopoly

price p™.

Proposition 1| shows that the firm sets the standard monopoly price p™ satisfying

P =c+ 1}1&1”7) ) if consumer conscientiousness does not create a psychological loss at

this price, in which case v(p™,c) = p™ and v, = 1. The first-order condition then boils

down to the standard inverse-elasticity pricing rule £--<

= %. However, if consumer
conscientiousness creates a psychological loss at p™, then the firm can either lower the
price to p° and eliminate the loss or lower the price to p* and impart it on consumers. The
relative profitability of these two options depends on the strength of conscientiousness.
Intuitively, if the consumers’ psychological loss from a deviation from the reference
standard (and the resulting demand-reducing effect) is sufficiently large, then it is optimal
for the firm to eliminate it by charging p® and earn profit 7(p®,c). However, if the
psychological loss from a deviation from the reference standard is sufficiently small, then
it is optimal for the firm to tolerate it and pick the price p* on the “rotated” segment of the
demand curve, thereby earning a profit (p*, c). The rotation of demand occurs because
the psychological loss reduces the overall valuations of the product, thereby driving some
consumers out of the market (see Figure|I)).

We now consider how changes in the reference standard r and the strength of reference

dependence A affect profit-maximizing pricing.
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Proposition 2. Ifthe firm tolerates a psychological loss, then the impact of a change in the
reference standard r and the strength of reference dependence A on the profit-maximizing
price p* is generally ambiguous. Instead, if the firm eliminates the loss, then a more
stringent reference standard (a lower r) and stronger reference dependence (a higher A )

reduce the price p*.

Proposition 2 shows how the impact of consumer conscientiousness on the profit-
maximizing price depends on the consumers’ preference parameters r and A. If the
psychological loss is small, the impact on the profit-maximizing price depends on whether
the relevant parameter change increases the marginal profit of increasing the price, which
in turn hinges on the distribution of consumer valuations and the curvature of the loss
function. However, if the firm eliminates the psychological loss, then the price impact
of stronger consumer conscientiousness is unambiguously determined by the partial
derivatives of the loss function with respect to the price and the relevant parameter.
Intuitively, if consumer conscientiousness is sufficiently strong, then the firm eliminates
the loss to meet the pressure exerted by consumers; if this pressure is reinforced, then the

firm needs to further give in on price to meet consumer expectations.

3.2 Pricing With a Reference Margin

This section illustrates the impact of consumer conscientiousness on pricing in a setting
with linear demand where purchase decisions are affected by a reference margin m. At
a more general level, this illustration provides a formal analysis of dual entitlement

(Kahneman, Knetsch and Tversky 1986). We derive the following result.

Corollary 1. Suppose that v is uniformly distributed on [0, 0], with 6 > ¢, and that the loss

function is given by L(p,c) = max{0,A(p —c —m)}, with A > 0. For a small reference

margin m € |0, %), the profit-maximizing price is given by

. B+ (1+24)c+Am
N 2(1+4)

%), it is optimal for the firm to set

. . . 0—c
For an intermediate reference margin m € |5 it
0

_ - Lo B
p° = c+m. For a large reference margin m > =5

, it is optimal to set the standard
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Marginai Revenue

0 1 Demand

Figure 1: The impact of consumer conscientiousness on demand and marginal revenue,
and 'thet c.orresl')on.ding optimal prices for 6 =1, A =1, m = %, and ¢ = }1. The profit-
maximizing price is p*.

monopoly price p™ = 9;'6. A more stringent reference margin m and stronger reference

dependence A reduce the profit-maximizing price.

Figure |1| helps to visualize how profit-maximizing pricing works in a linear-demand
setting with a reference margin. The conditions in Corollary [I| characterize the optimal
pricing policy and show how it is determined by the interplay of the relevant firm and
consumer parameters. In particular, Corollary |I| shows that it is optimal for the firm
to impart a psychological loss on consumers if the reference margin is small, whereas
it is optimal to eliminate the loss and match the reference margin if the latter is at an
intermediate level. Unsurprisingly, it is optimal to set the standard monopoly price p™
if the reference margin does not affect purchase decisions. Finally, the result shows that
stronger reference dependence reduces the pricing power of the firm. The next result

demonstrates that consumer conscientiousness may eliminate the pricing power altogether.

Corollary 2. If conscientious consumers have markup aversion (m = 0) and strong

reference dependence (A — =0), then the firm is forced to sell at unit cost.
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Corollary [2| shows that, even though a monopolist can make “take-it-or-leave-it” offers
to consumers, it effectively lacks market power when deviations from a reference standard
that leaves zero profit to the firm are extremely costly. This result formalizes the notion
of “anti-profit beliefs,” where consumers feel entitled to the entire surplus (Bhattacharjee,
Dana and Baron 2017; Kahneman, Knetsch and Tversky 1986). More broadly, note that
this section nests the analysis of the impact of a reference price on profit-maximizing
pricing (Buehler and Gértner 2013; Mazumdar, Raj and Sinha 2005). When consumers
know the unit cost, a given reference margin /7 and cost level ¢ correspond to the reference

price p = m+ c, in which case the loss function boils down to L(p) = max{0,A(p — p)}.

4 Cost Transparency

This section extends the analysis to a setting where conscientious consumers do not
know the firm’s unit cost with certainty and must therefore form an expectation of the
psychological loss. In this case, consumers infer the firm’s unit cost from its price and
disclosure decisions. We first study the conditions under which it is profit-maximizing
for the firm to conceal its unit cost. Next, we examine the conditions under which
cost transparency emerges in the marketplace. Throughout, we focus on the interesting
case where consumer conscientiousness creates a psychological loss and firms truthfully

disclose their cost (Milgrom 2008).

4.1 Setup

Suppose that the unit cost ¢;, i € {L,H}, is known only to the firm, but it is common
knowledge that unit cost is high, cg, with probability ¢, or low, c;, < cy, with probability
1 — ¢. The firm sets the price and decides whether or not to engage in cost transparency
by disclosing its unit cost ¢; at an exogenous fixed cost of disclosure K > 0. Consumers
observe these actions by the firm and make their purchase decisions.

Firm strategy involves a price and disclosure decision. We allow for mixed strategies
and view the firm’s strategy as a probability distribution over prices p; and disclosure

decisions (Stahl and Strausz 2017). Specifically, we let 6/*(p) denote the probability that
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a firm with undisclosed unit cost ¢; offers the product at price p, whereas Gl-d (p) denotes
the probability that a firm with disclosed unit cost ¢; sells at price p. A strategy of a firm

with unit cost ¢; is a combination o; = (6%, 6¢) such that
d
Yo' (pp)+ Y of (pj) =1.
J j

If the firm sells at price p and discloses its unit cost ¢;, then consumers can evaluate
the loss L(p,c;) and buy the product provided that v > v(p,c;) = p+ L(p,c;). That is,
consumers make purchase decisions under full information. Instead, if the firm does not
disclose its unit cost c;, then consumers must form a belief about the latter by interpreting
the price p as a signal. In equilibrium, the belief must follow Bayes’ rule whenever
possible. When facing price p, the consumers’ belief that cost is high, @ (p), is consistent

with the firm’s strategy (o, oy ) if, for any o}(p) > 0,
905 (p)

p)= u u ’ (4)

M) = 505+ (1- 0107 (p)

It is optimal for a consumer with valuation v to purchase if v > ¥(p, u(p)), where
2(p,u(p)) = p+u(p)L(p,cu) + (1= pu(p))L(p;cL) (5)

denotes the valuation of the consumer who is indifferent between purchasing the product
or choosing the outside option when unit cost is uncertain. Letting o(p, tt(p)) denote the
purchase probability given the price p and the belief u(p), with c = 1if v > ¥(p, u(p))

and zero otherwise, demand can be derived as

D(p.i(p)) = [ o(p.(p)aF(v) = 1= F(7(p,(p). ©

Consumer conscientiousness without cost disclosure therefore implies that demand
depends on the price and the belief about cost, as consumers must form an expectation of
the psychological loss.

Let 7 denote the profit of a firm with undisclosed unit cost ¢;. Given the belief 1 (p)
and utility-maximizing consumer behavior, a firm with undisclosed unit cost c¢; that offers

the product at price p earns profit



Similarly, a firm that discloses unit cost ¢; and offers the product at price p receives the

profit
m(p) = (p—ci)[1 = F(7(p,c)] — K,
where K > 0 is the cost of disclosure. Hence, a strategy o; = (o}, Gl-d ) generates the

expected profit
mi(0;) =Y o/ (pj)m (pj) + Y. 0/ ()7 (p)).
J J

4.2 Cost Concealment

We first identify the conditions under which both types of firm choose to conceal their
unit cost. Specifically, we study pooling equilibria in which both firm types choose the
same price and disclosure strategy o;. We solve for Perfect Bayesian Equilibrium (PBE),
a combination {c}, 657, u*, 0"} for which the firm’s strategy { o}, 6;;} maximizes profit,
the consumers’ belief ©* is consistent with the firm’s strategy choice, and the consumers’

purchase decisions 6* maximize utility. With this in mind, we derive our next result.

Proposition 3. Let p denote the profit-maximizing price of the high-cost firm given
the belief L(p), and assume that both types of firm prefer charging p to charging the
profit-maximizing price when perceived as the low-cost firm. Then, if the cost of disclosure

K satisfies
K> (p—cn)[F(9(p,9)) — F(9(p,cn))],
there exists a unique pure-strategy pooling equilibrium with price p and cost concealment,

supported by the beliefs LL(p) = ¢ on the equilibrium path and W (p) = 0 for p # p off the

equilibrium path.

This result shows that there exists an equilibrium in which both types of firm conceal
their unit cost. Intuitively, in such a pooling equilibrium the high-cost firm could benefit
from disclosing its unit cost by reducing the psychological loss imparted on conscientious
consumers (as L. < 0) and thereby boosting demand, but the resulting increase in product

market profit—the margin multiplied by sales volume—is too low compared to the cost
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of disclosure. In contrast, the low-cost firm cannot benefit from being transparent: cost
disclosure is not only costly, but it also removes the uncertainty about the firm’s type,
thereby lowering demand and further reducing profit (the psychological loss is higher
because consumers no longer entertain the possibility that the firm has high unit cost,
which happens with probability p(p) = ¢ in a pooling equilibrium). Overall, this result
shows that consumer conscientiousness alone is not sufficient for cost transparency to
emerge in the marketplace: what matters is the trade off between the increase in product
market profit and the cost of disclosure. Proposition 3| highlights that concealing one’s
unit cost can be in the best interest of the firm. For instance, Gilead, a pharmaceutical
company, is “stubbornly opaque” about the cost to produce Remdesivir, an experimental
drug that may help people suffering from COVID-19 recover more quickly, pointing to
the broader concern that there may not be sufficient transparency about costs in health

care (Mancini and Henderson 2020; O’Brien 2020).

4.3 Cost Disclosure

We now turn to the case in which the interaction between the firm and consumers spurs
cost transparency. Specifically, we identify the conditions under which only the high-cost
firm discloses its unit cost. In such an equilibrium, the type of the firm that does not
disclose is correctly inferred from the firm’s price and disclosure decisions. The following

result holds.

Proposition 4. [fthe cost of disclosure K satisfies
K <max (p—cu)[l = F(v(p,cu))] — max iz (p),

then there exists a unique separating PBE in pure strategies in which the high-cost firm
discloses its unit cost and the low-cost firm does not, and the profit-maximizing price of
firmi, i € {L,H}, satisfies

1 —F(#(pj,ci))
(P}, ci))vp, (P}, i)
Proposition 4 highlights the high-cost firm’s motivation to distinguish itself from the

pi =ci+

low-cost firm by choosing to disclose unit cost. Cost disclosure increases demand, and

14



hence product market profit, due to the reduced psychological loss imparted on consumers.
If the cost of disclosure is sufficiently small, then revealing unit cost is profitable. In
contrast, a low-cost firm cannot benefit from cost disclosure since it entails an extra cost
for confirming what consumers anyway expect (namely, that the unit cost is low). Overall,
this result provides an explanation for the observation that some firms reveal their unit
cost to consumers. For instance, in the apparel industry, Everlane engages in “radical
transparency” by disclosing the unit cost of each garment on its website, stating that “we

believe our customers have a right to know how much their clothes cost to make.’

S Operational Transparency

Cost is just one characteristic—albeit a prominent one—of a firm’s supply chain. Quite
often, firms also provide information about their production process itself (Buell, Kim and
Tsay 2017; Mohan, Buell and John 2020). For instance, firms reveal their sustainability
efforts or measures taken against the use of child labor. Similarly, claims such as “Made
in the USA” reassure the public that a product is produced in accordance with local
regulations, in turn suggesting higher production standards than those of offerings sourced
internationally (Kong and Rao 2020). To capture the notion of operational transparency,
we adapt our analytical framework and consider disclosures about production standards
rather than the unit cost.

Specifically, we let s;, i € {L,H}, denote the production standard of the supply chain.
This standard, known only to the firm, can capture a single attribute or encompass multiple
dimensions, in which case s; should be interpreted as an index summarizing the various
characteristics of the supply chain. Consumers know that the production standard is high,
sy, with probability @, or low, s; < sy, with probability 1 — ¢. At price p and known
production standard s;, consumers experience the psychological loss L(p,s;) if the firm
does not meet the reference standard. The firm sets the price and decides whether or
not to engage in operational transparency by disclosing the production standard s; at an

exogenous fixed cost of disclosure K > 0. The following result holds.

IRor details, see https://www.everlane.com/about.
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Proposition 5. Suppose that consumers care about the production standard of the supply
chain. If the cost of disclosure is sufficiently low compared to the increase in product
market profit caused by operational transparency, then there exists a unique separating
PBE in pure strategies in which the profit-maximizing price is based on production
standards and the high-standard firm discloses the characteristics of its supply chain while

the low-standard firm does not.

Proposition [5| extends the logic of cost transparency to the analysis of operational
transparency and shows that a high-standard firm has a profit motive to distinguish itself
from the low-standard firm. The driving force behind this result is similar to the one
driving cost transparency: Conscientious consumers suffer from a higher psychological
loss if the production standard is low, which provides an incentive for a firm with a
high production standard to disclose how it operates. Profit-maximizing pricing in the
separating equilibrium is similar to that under cost transparency and accounts for the
psychological loss of conscientious consumers if production standards fall short of “should
expectations” (Boulding et al. 1994; Tse and Wilton 1988).

This result provides an explanation for commonly observed business practices in the
fashion industry. Everlane not only discloses the unit cost of its garments, but also factors
such as fair wages, reasonable hours, and environmental impact for its suppliers. Similarly,
Oliver Cabell openly communicates how its products are made, where they are made, and
what materials are used, while Kering commits to becoming carbon neutral within its own
operations and across the entire supply chain. In the automotive industry, 7esla commits
to responsible material sourcing, whereas Volvo commits to being transparent about the
supply chain for cobalt by using block chain technology.

However, if the production standard encompasses multiple dimensions, establishing
operational transparency can be a challenging and cost-intensive task, especially for firms
that have many (successive) upstream suppliers. For instance, in the cotton industry,
the “trouble is cotton’s convoluted journey from farm to shop” (The Economist 2020).
Operational transparency is costly not only because multiple characteristics must be

disclosed, but also because links in the supply can be overlooked or hard to assess, which
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creates operational risk for a firm. This is the case, for example, when upstream suppliers
rely on forced labor or engage in other abusive practices (Financial Times 2020).

More broadly, our analysis offers guidance for firms on how to handle and protect
consumer data. If conscientious consumers care for data privacy, operational transparency
can be profitable for the firm, whereas violations of data privacy have been shown to create
“consumer backlash” (Acquisti, Taylor and Wagman 2016). For instance, to address the

need for data privacy, Apple gives consumers control over their information (Apple 2020).

6 Discussion

This paper explored how a firm should make price and disclosure decisions in the face
of consumers who are sensitive not only to a product’s intrinsic features and price, but
also to the impact of their purchases on society and the environment. We first studied cost
transparency, as conscientious consumers often care about margins. Our analysis showed
that a firm should conceal its unit cost if disclosure is sufficiently costly relative to the
increase in product market profit caused by cost transparency. If disclosure is inexpensive,
however, we demonstrated that a firm with a high unit cost can grow demand and profit by
being transparent, while a firm with a low unit cost cannot.

Next, we studied operational transparency to account for concerns about ethical and
sustainable sourcing. Our analysis showed that, once again, only a high-standard firm can
benefit from disclosing specific elements of its production process. Further, operational
transparency is unlikely to be profitable in complex supply chains with many successive
upstream suppliers, where the cost of disclosure and operational risk is high.

The remainder of this section elaborates on the implications of our results for firms,
consumers, and policy makers. We conclude by discussing some of the limitations of our

work and avenues for future research.

6.1 Implications for Firms

Firms are increasingly faced with consumers who care about the characteristics of the

supply chain. Our analysis suggests that conscientious consumers do not value supply
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chain transparency per se; in fact, they are less inclined to purchase if they learn that key
supply chain characteristics fall short of the reference standard. Therefore, as a first step
firms should gauge via market research whether engaging in supply chain transparency can
enhance demand. The second step is to acknowledge and estimate the trade off between
the demand-enhancing effect of supply chain transparency and the cost of disclosure. The
fact that supply chain transparency comprises pros and cons implies that a “one size fits
all” approach does not lead to the optimal outcome for a profit-maximizing firm. As a
result, firms with complex international supply chains with multiple layers, for example,
will typically find it less profitable to be transparent than firms with less complex supply
chains.

It is worth adding that the cost and benefit of transparency should vary across time
and markets. On the cost side, developments such as RFID-based technology or block
chain technology eases the financial burden of certification. On the benefit side, raising
consumer awareness and increasing pressure by NGOs and consumer action groups
reinforce the benefits of transparency. Firms should therefore monitor and revise their
price and disclosure decisions accordingly. Finally, if the cost of supply chain transparency
is prohibitive in certain regions of the world for political or economic reasons, then firms
could consider the relocation of their supply chains to better tackle the concerns of

conscientious consumers.

6.2 Implications for Consumers

Our analysis shows that profit-maximizing firms cater to the preferences of conscientious
consumers. To this end, firms adjust their prices and decide whether to engage in supply
chain transparency (or relocate their supply chain) to boost demand and profit. In this
sense, consumers can pressure firms into meeting their standards. For instance, in the
extreme case where consumers feel entitled to the full surplus from the transaction and
avoid making a purchase if the firm seeks to retain even a small share, the firm’s profit can
be forced down to zero. Conscientious consumers, therefore, can have a strong impact on

firm profitability.
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6.3 Implications for Policy Makers

While conscientious consumers are able to effectively discipline the price and disclosure
decisions of a firm, their preferences are not necessarily aligned with those of policy
makers. For instance, a regulator might want to impose a stricter reference standard or
reinforce the strength of reference dependence to further improve the market outcome.
To reach these goals, a regulator can try to influence the preferences of conscientious
consumers (e.g., by means of a public campaign) or impose its preferences on firms by
legal measures (e.g., by imposing minimal standards for ethical and sustainable sourcing).

The so-called “Responsible Business Initiative” in Switzerland, which targets large
multinational firms in industries such as commodity trading and mining, provides an
exampleﬂ If the initiative is supported by a majority of the population in a public vote
in November 2020, firms “will be liable for human rights abuses and environmental
violations caused abroad by companies under their control.” However, if the initiative
is rejected, a counter-proposal by the parliament will be put in place that requires Swiss
companies to disclose nonfinancial information regarding their supply chains, and selected

companies will have to conduct human rights and environmental due diligence.

6.4 Limitations and Future Research

Future research could study various generalizations of our setting. First, it would be inter-
esting to study how firms make decisions on pricing and supply chain transparency under
competition. While pricing in competitive markets is well understood, analyzing pricing
and transparency decisions in markets with conscientious consumers is complex. With
competition, the disclosure of supply chain characteristics not only informs conscientious
consumers, but also leads to information exchange among competitors—with unknown
overall effect on consumers, firms, and society. Strategic information exchange among
competitors also raises antitrust concerns regarding the possibility of collusion.

Second, future research could consider dynamic decisions on pricing and supply chain

transparency. In such a setting, consumers may infer the unit cos (and other relevant

ZFor details, see https://corporatejustice.ch/about-the-initiative.
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supply chain characteristics) from prices observed in the past. Perhaps the simplest and
most common example of this is a firm that uses price promotions to spur demand. In
a market with conscientious consumers, the price concession is a material benefit, but
it also provides information about the likely upper bound of the unit cost. That is, if
consumers assume that firms will not discount to the point where they actually lose money
on a sale, then the discounted price leads consumers to think that the reference standard is
more stringent than they expected, which has its own effect on demand. Knowing this,
firms face a more complicated decision with respect to promotional campaigns, as larger
discounts supposedly have a larger direct effect on sales and trigger a larger psychological
loss.

Third, it might be interesting to consider a setting in which the disclosure of unit
costs or other supply chain characteristics informs consumers about unknown product
quality. The marketing literature contains a rich set of studies documenting a positive
correlation between price levels and perceived quality. This link makes sense because
prices are typically observable and they build on unit cost. Yet the cost of producing a
product is arguably a more accurate proxy for quality than price is, as the margin included
in a price has no bearing on the eventual performance of an offering. This line of research
is promising because it would build on asymmetric information about characteristics of
the product and the supply chain, thereby connecting two separate strands of the literature.

Finally, it would be interesting to study “ideological consumption,” which refers to a
setting in which consumers purchase a product or service for ideological reasons even if
their intrinsic valuation of the product is lower than the price. In contrast to the approach
adopted in this paper (and much of the related literature), this would require that, from the

consumers’ point of view, gains loom larger than losses.
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Appendix

Proof of Lemmal|l| The price elasticity of demand can be written as

_pr(p,C) — pf(V(p,c))Vp(p,c)
D(p,C) I_F(V(pac)) ’

g(p,c) =

where v,(p,c) = 14+Ly(p,c) > 1. Assumptionimplies that the Mills ratio I_TF is non-increasing
in price. Consequently, demand is more elastic than in the absence of consumer conscientiousness.

O
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Proof of Proposition|l| Clearly, it is optimal for the firm to charge the standard monopoly price

p* = p™ satistying the necessary and sufficient first-order condition

1-F(p™)
fp™)

if consumer conscientiousness does not create a loss at p”. Instead, if consumer conscientiousness

pl=c+ (A1)

creates a loss at the standard monopoly price, the firm can choose among two options: charge
the highest price p° that solves L(p°,c) = 0 or set the price p* = p" satisfying the necessary and

sufficient first-order condition

1=F(@(p",c)) = (p"—c)f(¥(p",c))vp(p",c) =0, (A2)

which can be rearranged as
1= F(v(p",c))
f(pre))vp(p'ye)

Letting w(p°, ¢) and 7(p", c) denote the corresponding optimized profit, the optimal price is given

P—crt (A3)

by p* = argmax ¢ 0 1 T(p,c).

To establish that consumer conscientiousness reduces profit, first note that p° < p” and, by
optimality of the unrestricted monopoly price, 7(p°,c) < w(p™,c). To show that p” < p™, suppose
contrary to the assumption that L(p”,c) > 0 and p” > p™, which implies ¥(p",c) = p" +L(p",c) >
p" > p™. In addition, log-concavity of the demand function implies that the Mills ratio “TF is

non-increasing in p. Taken together, this yields

r—e¢ 1—F(\7(pr,c)) c 1_F(pm) )
P e oo~ e

a contradiction. Finally,

n(p™,c) = (p" —c)[1 = F(p",c)]
(P —c)[1=F(p",c)]
(P —c)1=F((p"),c)]

=n(p’,c),

v

Y

which shows that profit under consumer conscientiousness cannot exceed the standard monopoly

profit. O
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Proof of Proposition 2| In an interior solution, the optimal price p* satisfies the first-order condi-
tion in (A.2), which can more compactly be written as 7,(p*(x);x) = 0 where x € {r,A }. Applying

the implicit function theorem yields

dp*(x) _  mp(p*(x);%)

dx Tpp(P* (x);x)

, (A4)

where 7,, < 0 by the second-order condition. Hence, the sign of d";—(x) in 1) corresponds to the

X

sign of 7ry,.

Using Assumption |1 differentiating (A.2) with respect to r yields

Top = —F(p" )L — (0" — O (" L+ L) + (P L) (AS)

Therefore, if L, is sufficiently positive, the second term in (A.5) is positive and dominates the first

term, which implies that d’;—(r)
-

price. Likewise, differentiating (A.2)) with respect to A yields

< 0 and thus that a more stringent reference standard r increases

Tap = —F(p" )Ly — (07 — ) G . )L (14 L) + fF(pT, DLy (A6)

Hence, if L, ,, is sufficiently negative, the second term in @ is positive and dominates the first
term, in which case % > 0.
If the firm eliminates the loss, the profit-maximizing price satisfies L(p°,c) = 0. Applying the

implicit function theorem yields

0 0
ar” _ Lrooo dr Lo
dr L, dA L, ™
where the signs follow from Assumption O

Proof of Corollary[I] Under the uniform assumption, F (v(p,c)) = ﬁ(‘é’c) . Demand can be derived

from (2)) by substitution and is given by D(p,c) = (1/0)[6 +A(m+c) — (1 +A1)p].
The standard monopoly price follows from li and is given by p" = %. Setting p™ is

optimal if L(p™,¢) < 0, that is, as long as m > %. For reference margins below this threshold,
the firm can either set p° = 772 + ¢ to eliminate the loss or charge

. O+ (14+20)c+Am
N 2(14+2) ’

which follows from (A.3). The corresponding optimized profit are given by
e =m(1- 5" )
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and
. o\ (0 —c+Am)?

respectively. Creating a loss and charging the price p* is optimal if and only if

e 2
ﬁ(p*yc)—ﬂ(p070)=(e 49(1(434/{)1)) >0,

Finally, the comparative statics results

2+/1

regarding p* immediately follow from Proposition 2}

dm  2(1+2)
and
dp* 0—c+Am
=——F <0
ar ~  2(lxAr ©
as 6 — ¢ > 0 by assumption. O

Proof of Corollary 2] 1f m = 0 and A — oo, then Proposition implies that p® = ¢, which means

that the firm is forced to sell at unit cost. O

Proof of Proposition 3| In a pooling equilibrium in which the firms use the same strategy o;, the
consumers cannot improve their prior information from observing firm strategy; hence (@) implies
that u(p) = ¢, where p = argmax, mj; (p). When observing the price p, the purchase condition
reads

v>0(p,9) = p+¢L(p,cn) + (1= ¢)L(p,cL).

The corresponding demand is denoted as D(j,9) =1 —F(V(p,¢)).

A firm with undisclosed unit cost ¢; that offers the product at price p receives the profit

' (p) = (P—c)[l = F(0(p,9))l;

whereas a firm that discloses unit cost ¢; and offers the product at price p receives the profit

7 (5) = (5 — ci)[1 — F(¥(p.ci)] — K.

Consequently, the firm with unit cost ¢; does not disclose its cost if 7 (p) > ¢ (p), that is, if

K > (5—)[F(3(5,0)) — F(5(.c))]. (A7)
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Since v(p,cr) > V(p,¢) > ¥(p,cu), cost transparency increases demand (and hence profit) for the
high-cost firm, whereas the opposite holds for the low-cost firm. To support the pooling equilibrium,
we assume off-equilibrium beliefs u(p) = 0 for p # p and @ (p) > (p —ci)[1 — F(¥(p,cr))] for

any p and i = L, H to prevent profitable deviations from the unique equilibrium price p. 0

Proof of Proposition 4| Let the high-cost firm’s strategy be the pure strategy G,{’I (pr) =1 and the
low-cost firm’s strategy the pure strategy o} (pr) = 1. Moreover, let the consistent Bayesian belief
along the equilibrium path be pt(p) = 0 for all p (note that we consider a separating strategy where
consistent beliefs require that consumers cannot believe that, under uncertainty, the firm can have

high cost). Then, the high-cost firm discloses its unit cost if
max 7 () = max (p — )1~ F(7(p.cu))] ~ K
> max (p—ep)[1 = F(9(p,0))]
— max 7 (p),
p
that is, if
K < max (p— c)[1 — F(7(p.cn))] — max m (p).
In contrast, the low-cost firm strictly prefers non-disclosure since
max, 7z (p) = max (p —c.)[1 = F(0(p,0))]
> max (p—cr)[1 = F(v(p,cL))] - K
_ d
= max 77, (p)
p
for any K > 0. Since consumers correctly infer the type of the firm, the profit-maximizing price is
characterized by the pricing rule in (A.3) derived under full information in Proposition [T}
The equilibrium is unique because (i) the firm cannot gain from changing the price when

disclosing unit cost with probability 1, and (ii) cannot gain from disclosing unit cost with probability

less than 1. To see the latter, consider

i (p) = (p—cu)[1 = F(0(p, u(p)))]

and observe that, for any price p, reducing 63 (p) below 1 increases the probability weight 1 — i (p)
that consumers attach to the firm having low cost. Therefore, demand is lower at any price p,

which reduces profit. O
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Proof of Proposition 5| Let ¢!'(p) denote the probability that a firm with an undisclosed pro-
duction standard s; charges price p. In a separating equilibrium, 6 (py) = 1 and c/(pL) = 1.

Drawing on the proof of Proposition ] the high-cost firm discloses its production standard if

max 7 (p) = max (p — c)[1 = F(7(p,sn))] ~ K
> max (p—cp)[L = F(9(p,0))]
= max 7 (p),
that s, if
K <max (p—cu)[1 = F(#(p,su))] —max w5 (p).

In contrast, the low-cost firm will not disclose its production standard because it has no impact on

demand but reduces profit by K. O
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