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Abstract

We build a duopoly supply chain model to find thgimal degree of CSR. It
shows that a unique interior solution exists whiee two brand firms decide their
manufacturers’ degree of CSR; but when they deitidedistributors’ degree of CSR,
they enforce these distributors to fully particp@t the CSR activities. Moreover, in
the former case, even though consumer surplus @cidl svelfare are better off, the
two brand firms’ revenues are worse off; in cortiras the latter case, although
consumer surplus and social welfare are worsetlodéf,two brand firms can obtain
more revenue.
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The strategic incentive of corporate social

responsibility in a vertically related market

l. I ntroduction
It was generally believed in the past that theterise of an enterprise was for earning
profits and enhancing shareholder value. Howevéh society’s gradual emphasis
on sustainable development, corporate social resipiity (CSR) has become a
major indicator of economic expansion and the coattbn between society and the
environment. Although there is no clear exact digfin of CSR, more and more
attention has been paid to it from all walks oéliFor example, KPMG International
Cooperative Taiwan Co., Ltd. released its KPMG 8yrof Corporate Responsibility
Reporting 20185, indicating that the proportion of firms issuing R 8ports has been
over 90% among the world’s 250 largest companieses011. In addition, the
Taiwan Stock Exchange has also required listedsfitonprepare CSR reports since
20152 This shows that disclosing non-financial perforeginformation such as that
for CSR has become a trend.

Many top journals in recent years have publisheslids related to CSR,
pointing out that the topic is more and more relate enterprises’ profits. However,

there are still many different opinions about CSRfience on business profits (Lee,

! Source of information: _ https://home.kpmg.com/xtf®me/insights/2015/11/kpmg-international

-survey-of-corporate-responsibility-reporting-2Qitsl.

2 Please refer to “Taiwan Stock Exchange Corporafates Governing the Preparation and Filing of
Corporate Social Responsibility Reports by TWSE tdds Companies;” material source:

http://twse-regulation.twse.com.tw/ENG/EN/law/DATA8px?FLCODE=FL075209.

% The literature includes Di Giuli and Kostovets@p{4), Kriiger (2015), Lys et al. (2015), Martin and
Moser (2016), and Dimson et al. (2015), who diséssises related to CSR.




2008), and the only widely accepted view at pressnthat enterprises incur
additional costs in the short run if they undert@&é&@R. In reality, some enterprises
have taken initiatives on corporate social respmolityi For example, IKEA forbids
its manufacturers from employing child labor; theyst commit to promote the rights
of children; and they must give consideration te thutual development of society
and the economy. General Motors has constructece@ngmanufacturing system,
from procurement to distribution, in order to buda entirely green supply chain,
which not only can enhance the performance ofats,cbut also achieve a win-win
situation for the environment and the economy. e public now cares more and
more about what companies do or even boycott ptedwatated to “black heart”
manufacturers, each firm is afraid of being infdotath this name. Thus, “The CSR
Guidelines for Suppliers” are also becoming inareglg common. Firms under this
standard must consider the costs to society ane@riigonment. In addition to their
profit-making targets, they must also consider nbe-profit target of their partner
companies. In view of this, we use a supply chaiehto explore the impact of CSR
on a firm’s profits and social welfare, given thithe firm can decide whether to
request its manufacturers or distributors to engageSR.

In real-world business situations, two famous symplains can be an example
here: Apple Inc. and Samsung Electronics are bothnaitted to engaging in CSR
activities. With Tim Cook assuming Apple leadersimp2011, the focus on CSR
aspect of the business was increased to a considergtent. Tim Cook is a member
of Paulson Institute’s CEO Council for Sustainabl®anization, working with other

CEOs of top Chinese and Western companies to advaustainability in China.



There is also like Samsung Electronics, their paotw and initiatives are facilitated
through the Sustainability Management Council, Wwhiconsists of 14 related
departments that handle issues from 10 differeaadsarincluding society and the
environment. Samsung Electronics addresses CSRtaspkethe business in four
directions: social contributions, green managembaglth and safety and sharing
growth.

Many studies in the literature have explored thepetition between CSR firms
and profit maximizing firms (PMFJ. For example, compared to two PMFs’
traditional wisdom, Nokamura (2013) and Kopel (204bow that consumer surplus
and social welfare are greater under Cournot catrgetFurthermore, different from
the above two papers, by supposing both firms enrttarket are involved in CSR
activities, Bian et al. (2016) use the principataigmodel to discuss whether the
owners have a motivation to ask their managersngage in CSR activities under
horizontal competition and explore the impact ofRC&n firms’ profits and social
welfare.

In accordance with consideration over competitimore and more enterprises
are adopting the mode of vertical specialization tfeeir products, implying that
supply chain management is turning increasinglyartgmt. Thus, both Panda (2014)
and Hsueh (2014) discuss the impact of CSR on @haroordination, based on
different extents of CSR and authorization methdugh articles find that upstream

and downstream firms engaging in CSR may not nadésscrease their profits, but

* There is a number of different terms in the litera that denote firms undertaking CSR, such as
Nokamura (2013), who calls them consumer-friendlgng, and Kopel (2015), who names them as
socially concerned firms. In this article, we cotigely refer to them as CSR firms.
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it can reduce the problem of double-marginalizatiand that manufacturers can
obtain the appropriate compensation through a evesharing contract. Goering
(2012) points out the optimal two-part tariff cadt is highly related to the CSR
activities of either the upstream manufacturerh@ downstream distributor. Brand
and Grothe (2015) find that when the manufactuheoses its degree of CSR to be
twice that of the distributor, the two firms’ sokcieesponsibility can soften the
classical double marginalization problem and reisudt form of Pareto improvement.

The influence of CSR is extensive, as the mainettaklers involved in the
activity include suppliers and consumers relatedntrket operations, along with
stockholders and management teams related to thpaco/'s internal activities. This
article focuses on an economic analysis of theeisand thus we consider all people
in the market as potential consumers, evaluatemrges’ CSR by using consumer
surplus, and use a two-part tariff as authorizafmmvertically related markets. We
mainly refer to the setting in Goering (2012) andead his model to discuss the
competition among firms in a duopoly supply chamaddition, we assume that the
brand firm can endogenously choose the degree & Gfits manufacturer or
distributor. Based on this, we set up two casesie is when the two brand firms
decide their manufacturer’s degree of CSR; therathehen both brand firms select
to enforce the downstream distributor in their dypghain to participate in CSR
activities. We also explore the strategic incent?v€€SR and its impact on consumer
surplus and social welfare and find out optimal rdegof CSR in the two cases,
respectively.

In this paper, we want to know whether firms' sbogsponsibility results in a



Pareto improvement. Interestingly, we note thaed#nt from the case of successive
monopoly, if there are two supply chains competmthe market, then in the former
case the upstream firms will fall into the prisdaedilemma when they both are
engaged in CSR activities; in the latter case hasdbwnstream firms participate in
more CSR activities, producer surplus will increds# consumer surplus and social
welfare become worse off. Hence, in the latter cé#sseeems to be that the firms
deliberately wear the mask of goodwill of CSR imenrto seek higher revenue by
cutting down on consumer surplus and social welféhes highlights the importance
of imposing CSR requirements on the right suppBircipartners.

The rest of this paper is structured as followscti8e 2 introduces the basic
model framework. Section 3 analyzes the resultheftwo cases and then compares
the difference between those outcomes in sectiofhd. last section concludes our

findings.

. Basic Model Framework

Suppose there are two supply chains 1, 2 in thé&ehan each supply chain, there is
a brand firm (hereafter, the owner) which owns aufacturer to produce its product,
and the upstream manufacturer authorizes the prdduthe exclusive downstream
distributor via a two-part tariff, so that the distributor can sell the proddctale use

superscriptsu and d to represent the upstream manufacturer and thengtozam

> The two-part tariff fits more in our story, sindeetdownstream distributors only sell the products
made by upstream manufacturers, rather than bu soaterials from upstream firms to produce a
new good. The results set in a one-part tariffloa@vailable upon request.

® We assume both supply chains maintain an exclusis&ribution relationship - that is, the
downstream distributor only can sell products poetliby the upstream manufacturer in the same
supply chain.



distributor, respectively. For simplification andtmout loss of generality, we assume
the manufacturers in the two supply chains haveeseosts function, such that the
marginal costs of the manufacturers atevhile fixed costs are zero. Moreover, there
is no additional cost to the distributors afteripgythe manufacturers’ two-part tariff.
Suppose the inverse demand of the market is p(Q), wherep’ < 0, p”’ = 0, and
the total outputQ in the market will be the sum of the sales ofdistributors in the
two supply chains - that isQ = X}, q;,i = 1,2. Therefore, the distributoi’s profit
function is 7 = (p — w;)q; — F;,i = 1,2, wherep is the product’s market pricey;

is the quantity, andv; and F; are the royalty rate and fixed franchise fee paids
upstream manufacturer, respectively. Similarly, we express the manufearti
profit function 7;* = (w; — ¢)q; + F;,i = 1,2.

We further suppose the owner in the marketing clsatsocially concerned” and
can endogenously choose the degree of CSR of itsifiaacturer or distributor. Let the
parameter6}, 6% € [0,1] respectively represent the degree to which the eown
requires its manufacturer or distributor to papte in CSR activities. However, it is
a little harder to deal with the process wherelg/dtwvner endogenously chooses
and 87 at the same timé:;hence, we suppose the owners either simultaneously
choose their own manufacturer's degree of C8R,i = 1,2, or simultaneously
decide the degree of CSR of the downstream distnibun the same supply chain,
6%,i = 1,2.2 For convenience, we call the former case as CSRufaeturers and

PMF distributors (CP regime hereafter) and theetatase as PMF manufacturers and

" The owner simultaneously chooses tBt and 62 can be used as further research in the future.
8 In this article, we do not analyze the situatiorevetby one owner choos&g* while the other owner
choosesf?. This can be used as further research in thegutur
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CSR distributors (PC regime hereatfter).

As so far, the timing of the game can be expressetbllows. First, the two
owners simultaneously determine the optimal degfe€ESR, 6 in the CP regime
(or 8% in the PC regime), to maximize their own reveriye Afterwards, for the
given 8% (or 8%) in the first stage, the two upstream manufactureioose the
optimal royalty ratew; and fixed franchise fe#; to maximizes the new objective
function V¥ = (w; — ¢)q; + F; + 6;*CS in the CP regime (or maximizes its own
profit 7;* in the PC regime)’ Finally, given the pair of authorization feéw,, F;}
determined by its upstream manufacturer, in ordenaximize its own profit in the
CP regime (or maximize the new objective functigh = (p —w;)q; — F; + 62CS
in the PC regime)! the two downstream distributors decide the quiastivf sales to
the end consumers.

According to Goering (2012), if there is only ongply chain in the market (i.e.
successive monopoly), then we can infer that thenah 6“ is equal to zero in the
CP regime, since the manufacturer already extrattsidustrial profits via using a
two-part tariff. Therefore, if the owner asks iteamufacturer to participate in CSR
activities, then this will cause the royalty rateddixed franchise fee to deviate from
the optimal two-part tariff, in turn leading to tlhyantities of output to no longer
equal the monopoly level and then inducing a les®wner’s revenue. In the PC

regime, no matter whether or not the owner asksdw@nstream distributor to

° Because the manufacturérauthorizes the product to the downstream distibutin the supply

chain via a two-part tariff, it implies that the o&r i is maximizing its revenueR; to equal
maximizing the manufacturei's profit function r}*.

' The manufacturer’s objective function is modifiedinclude not only its profit, but also consumer
surplus, since the owner enforces its manufactorparticipate in CSR activities.

"' In the PC regime, the distributor is now concermed only about its profit, but also consumer
surplus, since the owner asks its downstream loligbi to participate in CSR activities.
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participate in a set amount of CSR activities, thanufacturer can put up a
corresponding two-part tariff to force the disttidmis quantities of output to still
equal the monopoly level, so as to extract all stdal profits. In other words,

regardless of the value @&, the owner’s revenue does not change.

1. Analysisand Results
Based on basic model framework, this section caseparate into two subsections. In
both subsection, we use backward induction to detre equilibrium outcomes of the

cases of CP regime and PC regime, respectively.
3.1CP regime

Based on backward induction, we first deal withtthed stage: the two distributors

compete in quantity. Therefore, differentiating with respect to outpuy;, we can

derive the reaction functions as:

d

Ziq"i=p’-ql-+(p—wi)=0,i=1,2- @)
In addition, we further deduce the result of corapige static analysis through
Equation (1): dq;/0w; =2/3p' <0,i =12 and dq;/0w; = —1/3p' > 0,i,j =
1,2,i # j. This result is in line with a standard featureGafurnot competition: its
own rise in marginal production cost (i.e. royalage) will decrease the amount of
sales and cause the opponent’s amount of salasrease.

In the second stage, because the distributors migrsell products produced by

12 Both the second-order conditictp’ < 0 and stability condition3(p’)? > 0 are satisfied.
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the manufacturer in the same supply chain, it iegpthe manufacturers still can take
advantage of the two-part tariff to extract thd bhdnefits from the distributors - that
is, we deduce that the fixed franchise fee willde atF; = (p — w;)q;, i = 1,2.
Therefore, now the manufacturers’ objective functiwill be rewritten asV* =
(p — c)q; + 6;*CS,i = 1,2. Differentiating the objective function with regpedo the

royalty rate w;, we now have:

ov: _ , ag 94, N PN 3
aw =P g it ) g =6 p Q= 0,0=12. 2)

The optimal royalty rates solved by the above siamdous Equation (2) are a
function of the manufacturer’s degree of C8R, which is determined by the owners
in the first stage, i.ew; = w*(6}",6*).

Taking the results of comparative static analy$ithe third stage into the total
derivative of Equation (2), we can derive hdj influences the royalty rates
decided by the manufacturersdw;/06} = (4 —6/')p'Q/(5 -6} —6}*) < 0,i =
1,2 and ow;/06} =—-(1-6/)p'Q/(5—- 6} —6/)>0,i,j =12,i#j. These
results indicate that when the owner asks its netufer to participate in more CSR
activities, this will cause its own manufacturerset a lower royalty rate; however, if
the rival owner increases the extent to which inuofacturer participates in CSR
activities, then this will lead to our manufactuterchoose a higher royalty rate. The

reason is that in this stage of the game, evengthoow the two manufacturers

decide the royalty rate to maximize the new obyecfunctionsV}* rather than the

13 In this stage, the both second-order conditﬁ@%[(z—eg‘)%—eg‘%] <0 and stability

condition (p’ ;—Mi)z {29}‘ [(%)2 + (%)2] — 20004 4 [(%)2 - (@)2]} > 0 are also satisfied.

6wi 6wi 6wi 6wi 6wi 6wi
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original profit functions;*, the two reaction functions are still strategibstitutes’
(see the following Figure 1; the proof of the réactfunctions is a negative slope;

please refer to Appendix A).

WZA

»
»

0 —

Figure 1 -- The manufacturers’ reaction functions wi@@‘nincreas}égl
(CPregime)
In Figure 1, K; and K, represent the two manufacturers’ reaction funstion
respectively. Wherf}* increasesK; shifts inward tok; and K, is unchanged,
thus inducing the combination of optimal royaltyesa moving from the original
equilibrium point O to the new equilibrium poinB, so thatw, falls andw, rises.
Finally, in the first stage it is known that the muacturer, using a two-part tariff

scheme, can fully extract the distributor’s profitius, we can rewrite the owner’s

objective function aswi =(p —c)q;,i =1,2. Therefore, the corresponding

' Differentiating Equation (2) with respect tg;, we haved?V*/dw;dw; = (1 — 6%)/9p’ < 0.
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first-order conditions are:

om’ _ ow; [ 1, 0Q aqi]
6%~ 9ok ow; i +-o) aw;

wn Owner Ef fect

4 .. .
+ob [t q -0 2 = 0ij =120 % ) ©

"+ Strateglc Effect

We can prove that both the second-order conditiwh stability condition are also
satisfied in this stage through the results of carafive static analysis in the second
and third stages.We call the first term in the right-hand side afuation (5) the
Owner Effect, and from Equation (2) we know that this effechégative. Théwner
Effect shows that when the owner asks the manufacturpattiicipate in more CSR
activities, its manufacturer will set up a loweyatty rate, so as to induce a loss in the
owner’s revenue. We call the second term in thbt#igand side of Equation (3) the
Strategic Effect, which is positive. Th&rategic Effect means that when the owner
asks its own manufacturer to participate in moreRG&gtivities, this will lead the
manufacturer in the opponent supply chain to sea upgher royalty rate, so as to
increase the owner’s revenue. These two effectdyitiat the optimal equilibrium
outcomes in the first stage will present a setntdrior solution - that i6*", 0%7}.

Here, we offer our first proposition.

Proposition 1. Under the existence of competition, there is raque interior

5 _ ) " {a_q &)61(61 @)mm
In the first stage, the second-order conditiorpi 6wi+ owi) 201 Zawi +6wi aeiu+aeg* +

[7] - . .
2 s;‘ a:ﬁ] <0 , and the stability condition is
J

2 2 2
(29 ﬂ) (222 ﬂ) (tl %) 9q; 0w; (f’i) (5%) >
{p (awi+6wi 26wi+6wi a0r T a0n +Zawjaag* a0k ok = 0.
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solution, i.e.8}*" € (0,1),i = 1,2, when the two owners simultaneously decide their

manufacturers’ degree of CSR.

Compared with Goering (2012), when there is onlg aupply chain in the
market, as long as the manufacturer uses the twidagpdf to charge the authorization
fee to the downstream distributor, it is enoughtfer owner to extract all industrial
profits; hence, the optimad* will be zero (i.e. the owner will not allow the
manufacturer to participate in any CSR activitidspwever, in our model because
there are two supply chains competing in the matket downstream distributors are
engaged in Cournot competition. In order to occapygreater market share, each
owner will ask its manufacturer to participate ome CSR activities and to set up a
lower royalty rate, so that the distributor in teapply chain can have a cost

advantage and sell more products.
3.2PC regime

This subsection focuses on the CSR distributorbat is, the two owners
simultaneously enforce the downstream distributors their supply chain to
participate in CSR activities. Differentiating t®jective functionV;? with respect

to g;, we obtain:

avd , , ,
se=p g+ (-w) =6 pQ=0i=12 (4

Different from the previous subsection, the quétitderived by simultaneously

solving Equation (1) are just only a function oé ttoyalty rates and are not directly

1% Both the second-order conditigf2 — 8¢ )p’ < 0 and stability condition(3 — 26%)(p")? > 0 are
satisfied.
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affected by#;*. However, in this case, simultaneously solving &mun (4) we now
obtain g = q;(w;(62,67),w;(6%,67),6%,6%),i,j =1,2,i #j. It implies that the
distributors’ degree of CSR3Y, i = 1,2, not only indirectly affects the quantities
through the royalty rates, but also directly inflaes the distributors’ decision.

We therefore can derive the results of comparattegic analysis from a total
derivative of Equation (4): dq;/0w; = (2—-67)/(3 -6 -6)p' <0 and
0q;/ow; = —(1-67)/(3 -6 —6/)p' > 0,i,j =1,2,i # j . These results are
consistent with the previous subsection, wherebgmthe manufacturer charges a
higher royalty rate, the distributor in the samemy chain will decrease its sales,
while the sales of the distributor in the opponsmpply chain increase. Moreover,
through the above results, we can further derieeirtipact of the distributors’ degree
of CSR on the quantities: dq;/067 = (2—-6{)Q/(3-67—-6{)>0 and
0q;/068 = -(1-6/)Q/(3—6 —67') <0,i,j = 1,2,i # j; when the distributor
participates in more CSR activities, it tends tdl sgore products, resulting in a
reduction in its rival’'s sales. These results de aonsistent with the intuition behind
competition in quantities: when the firm pays matgention to consumer surplus,
the higher the output is, the lower the opponemitput is.

In the second stage, the distributors’ profits agedil be completely extracted by
the manufacturers through the two-part tariff, se wnow that now the two
manufacturers aim at: Max,, n;',where ;' = (p —c)q;,i = 1,2. Thus, the
necessary conditions for the manufacturers to fhrel optimal royalty rate can be

expressed as follows:

12



ont _ , 0 9q; .
i‘i=p -a—vi-qi+(p—c)-—q=0,1=1,2. (5)

aw ow;
Similarly, from the total derivative of Equation)(&nd the results of comparative
static analysis in the third stage, we can derivat twhen the owners ask the
distributors to participate in more CSR activitiisat this will lead to both
manufacturers to set up higher royalty rates:
ow; /068 = —(2-67)6/'p'Q/(3 - 61 —267) > 0 and
ow; /008 = —(1-67)67p'Q/(3 — 6 —26") > 0,i,j = 1,2,i # .

Unlike the previous subsection, although the reactifunctions of the
manufacturers are still strategic substitution fiis tstage® however, the quantities
sold by the distributors are not only indirectlyfeated by#? through the royalty
rates, but the distributors’ degree of CSR alsedtly affects its sales in the case of
the PC regime. When the distributors in supply rhhaihave to participate in CSR
activities, it implies the derived demand will ieese, and so the manufacturer in
supply chain 1 tends to set up a higher royaltg, reausing only a slight increase in
q1-

If the manufacturer in supply chain 2 also raise ithyalty rate, then although
this will causeq, to drop, the advantage is that total market outpillt decrease
(because the competition in quantities betweentwledistributors is also strategic
substitution; and the increase i will be less than the decrease gp). This then

induces the market price to rise, resulting in ragraase in the benefit of per unit of

 In this stage, both the second-order conditiap’%%<0 and stability condition
L L
190\ () 0ai (0ai _ 247\ | [(2ax)? _ (241)* isfi
(p 6wi) {2 o, (6wi 6wi) + [(awi) (awi) > 0 are also satisfied.
18 Differentiating Equation (8)  with respect to w; we have

azn}‘/awiawj = (1 + Hld — 9]‘1)/(3 _ Hld _ gjd)zp/ <0.
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sales. That is why the reaction function of the uafacturer in supply chain 2 also

moves outward whemd¢ increases. See the following Figure 2.

Wy

0 Wy

Figure 2 -- The manufacturers’ reaction functions wi#énincreases

(PC regime)

We so far know that when the owner asks the diginibin the same supply
chain to participate in more CSR activities, thigl wot only affect the reaction
function of its own manufacturer, but also afféw bpponent manufacturer’s reaction
function. Therefore, wher@{ increases,k; and K, will shift to K, and K, ,
respectively, inducing the combination of optimalalty rates to move from the
original equilibrium pointO to the new equilibrium poinB, and then bothw; and
w, increase.

Finally, the owners determine the optimal degre€8R of the distributors. In

the PC regime, the owner has the same objectivetitmas its own manufacturer,

14



but the endogenous variables chosen are diffeate that, because the distributors’
degree of CSR not only indirectly affect the quiaedi through the royalty rates, it
also directly influences the distributors’ decision i.e.,

q = q;(wi(67,67),w;(67,67),6%,6] =1,2,i # j, and so now the first-order

conditions for the owners to maximize revenues are:

ony  ow; , 0Q ow; 6ql
m=ﬁ'[l?'a—wi'ql'+(l9—0) aw] aecjz [ —q;t(@—o)-
"0" via stage 20wner Ef fect "+ Strateglc Effect
9q; . .
{aed [p"-a:+ (p—c)] +W P ql}, Lj=12,i#]. (6)

"0" Output Ef fect

Similar to the previous subsection, here we call first term in the right-hand
side of Equation (6) th©wner Effect, and this effect is zero since this term is just
equal to the first-order condition of the secondgst i.e., the manufacturers who
make the decision in the second stage can inteendtie effect of the distributors
participating in the CSR activities. For the secdadn in the right-hand side of
Equation (6), th&rategic Effect remains the same and still is positive.

In the case of the PC regime, there is an additiefiact we call theOutput
Effect, which is the final term in the right-hand sidekamfuation (6) and represents the
direct impact ofg¢ on the distributors’ decision. Fortunately, fromuation (5) and
the results of comparative static analysis in #mad and third stages, we can derive
that this effect will also be zero. The sum of thdwee effects shows that Equation (6)
is always positive, implying that the optimal dilstitors’ degree of CSR will be the

corner solution, i.e.{ef*,eg*} = {1,1}. Here, we present our second proposition.

Proposition 2: Under the existence of competition, given theneks decide to

enforce the distributors to participate in CSR\aiiéis, they will set the degree of

15



CSR equal to one, i.e8? = 1,i = 1,2.

In this case our model has two differential poiintsn Goering (2012): First,
we consider the duopoly supply chain; second, vgeras the distributor’s degree of
CSR is determined by the owner rather than itd&fertheless, from Goering (2012),
there is only one supply chain in the market; e¥éme distributor’'s degree of CSR is
determined by the owner, we can infer that thenogtio? will be an arbitrary value
between 0 and 1. The reason is that the numberSR &ctivities the distributor
participates in does not affect the owner’s ultenavenue, because the manufacturer
can always set up a corresponding two-part taoifiextract all industrial profits.
However, Proposition 2 shows that if there are supply chains competing in the
market, then the two owners will set the distribstalegree of CSR up to 1, i.e.,
9{1* = 1,i = 1,2. The intuition behind this runs as follows. Whie bwner increases
the distributor’s degree of CSR, the final outpatsthe rival supply chain will be
closer to the case of vertical integration undelQ8R activities® This provides an
incentive for the two owners to ask the distribatior their supply chain to participate

in more CSR activities, such that reducing eaclertghfinal output can achieve the

situation that resembles collusion.

V. Comparison
In this section we compare the equilibrium outcomeder the cases of CP regime,

PC regime, and without any CSR. In addition, we wdmpare consumer surplus,

19 Based on the results of the second and third stagthis case, the optimal quantities sold by the
distributors can be expressed g@s= —(2 - de)(p —c)/p',i,j =12,i #j. In the case of vertical
integration under no CSR activities, the optimamfities willbeq; = —(p — ¢)/p’,i = 1,2.
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owner’s revenue, and social welfare under theseethegimes. We use superscripts
CP, PC, and N to respectively represent the results that coomdpo these three
cases. In order to be able to compare those resigte we assume that the inverse
demand function of the market i8(Q) =a—bQ and then summarize the
equilibrium outcomes (i.e., optimal quantities, atty rates, fixed franchise fee,
owner’s revenue, degree of CSR, consumer surphassacial welfare) of these three
cases in Table 1 belot.

From the results shown in Table 1, we first lookls optimal quantities and
royalty rates, when the owners enforce their mastufars to participate in CSR
activities, which induce the manufacturers to gedower royalty rates. Hence, the
distributors will sell more products since the miaad) costs (i.e., royalty rates) are
lower. However, if the owners decide the degre€€8R by the distributors rather
than the manufacturers, then this will lead to dnsributors being tempted to sell
more products, while at the same time the deriveadaihd will increase and induce
the manufacturers to set up higher royalty ratass inhibiting the final outputs. As
for the part of the fixed franchise fee, it is ind with general intuition: the higher the
royalty rate is, the lower the fixed franchise fegsince the downstream distributor
has lower profit.

We next explore owner’s revenue, consumer surpliog,social welfare in these
three cases. Notice that the profit of the entuppdy chain is equal to the owner’s

revenue, since the manufacturer charges the digtrilby means of a two-part tariff.

*®In Table 1, under PC regime, observe that the fieedof a two-part tariff is negative. To assure th
downstream distributors can survive, the manufactuhave to set a lower fixed franchise fee, which
is why the fixed franchise fee will eventually begative.
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Interestingly, from Table 1 we can see that the erarobtain higher revenue when
they ask the distributors to completely participgteéCSR activities (i.e., the case of
the PC regime). On the other hand, in terms of woes surplus, in the CP regime,
there are some firms (manufacturers) involved iRGStivities, and intuitively the

consumer surplus is also higher; but in the PCregialthough there are still some
firms (distributors) being asked to consider CSie tonsumer surplus is instead
lower. Therefore, in total we observe that socielfare is the lowest in the PC regime.

Summarizing the above, we offer the following prsigion.

Proposition 3:  Overall consumer surplus and social welfare ateeb (worse) if the
owners ask their manufacturers (distributors) tgage in CSR; however, if the
owners force their distributors (manufacturerspéuoticipate in CSR activities, then

this leads to an increase (decrease) in industriyt pr

To figure out the economic intuition behind thigdhproposition, we first know
that, under Cournot competition, the key factoredeining consumer surplus and
social welfare is the total outputs in the markét. addition, because the
manufacturers charge the distributors via the ta-pariff, given that the rival
supply chain is unchanged, the owner’s ultimateemere will increase if the
distributor in the same supply chain can sell npyoglucts.

In the CP regime the owner only can control its ufacturer’s degree of CSR.
In the beginning, the owner hopes its manufactcaerset up a lower royalty rate, so
that the distributor in the same supply chain celh & lower marginal costs and

hence occupy a greater market share. In the eptk @ire too many outputs in the
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market, which brings about a decline in overallustial profits, but enhances
consumer surplus and social welfare. Interestinglhough the two owners know
that it would be better if they both do not allomeir manufacturers to participate in
any CSR activities, they will fall into the situarti of prisoner’s dilemma, resulting in
their ultimate revenues turning lower than in tlasec of no CSR activities (for the
proof, please refer to Appendix B).

For the PC regime, when the owner asks the distnibn the same supply chain
to participate in more CSR, both the manufactunet the rival manufacturer will set
up a higher royalty rate. In addition, comparechwiite distributor’'s degree of CSR,
the royalty rate has a greater impact on the questisold by the distributor.
Therefore, as the two owners ask the distributmysatticipate in more CSR, the final
output will be closer to the case of vertical imtggpn under no CSR. That is why in
this case the overall industrial profits eventualigrease, while consumer surplus and
social welfare deteriorate.

Combining the above results, we see from Tablelttie sequence of quantities
is qgff > qN > qF¢, which also leads to the ranking of consumer sisrpind social

welfare as CS? > cSN > ¢SP¢ and W > WN > WPC¢ ., However, as far as

CcP
<

overall industrial profits are concerned, the segeecompletely reversesmn
N < g-FC. Thus, from the point of view of society, the goweent should
encourage owners to enforce upstream manufacturestead of downstream

distributors to be involved in CSR activities, wdethe government wants to

deliberately favor a certain industrial sector.
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V. Conclusion

This paper establishes a three-stage game. Inr¢hetage, the owner determines the
optimal degree of CSR to maximize its own profit.the second stage, the upstream
manufacturer chooses the optimal royalty rate axedffranchise fee. In the third
stage, the downstream distributor sells the prodacthe final market of end
consumers. We find that owners have an incentivasto their manufacturers (or
distributors) to participate in CSR activities. TH#ference is that, under the CP
regime, the two owners try to involve their manufiaers in some CSR activities,
making the distributors in their supply chain clamore advantages in competition
and occupy a greater market share. Because bdtiewf consider the same situation,
it turns into a prisoner’s dilemma. The ultimateereues of the two owners are thus
lower versus the case of no CSR, but consumer wsiigrhd social welfare benefit
from the increase in total output. In the PC regirtiee owners now decide the
distributors’ degree of CSR; the manufacturers géll higher royalty rates, resulting
in a final reduction of total market output, cagsthe two owners to form a situation
that resembles collusion. As a result, consumeplgsirand social welfare are
undermined. Corporate social responsibility thusobges a part of owners’ marketing
tactics.

This paper has expanded and compared the modadarirg (2012). Under the
existence of competition, we show that the owneariheentive to ask it manufacturer
to participate in CSR activities, and so the dsttor in the supply chain has a cost
advantage to sell more products and occupy a gresteket share. This result differs

very much from Goering (2012). In his finding, timanufacturer does not participate
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in any CSR activities when there is only one sumplgin occupying the entire market.
Moreover, the model of Goering (2012) implies thatmatter whether the owner asks
the downstream distributor to participate in a neambf CSR activities, the owner’s
revenue does not change. However, under the egesteihcompetition, we find that
the owner will force its distributors to fully pampate in the CSR activities. While
more and more articles, such as Brand and Grot@&5)2 point out that CSR can
simultaneously increase a firm’s profit and consuseplus, in this paper we show
that CSR does not give consideration to both cdehevo factors. In the PC regime,
the owners voluntarily force their distributors participate in CSR activities, but
consumer surplus and social welfare turns worse tbathe case of no CSR. These
results are worth pondering, because, althougte tiseno clear and unified indicator
to evaluate corporate social responsibility at @nésthe literature, the business world,
and society are paying greater attention to it. GSRo longer just used for the
internal self-regulation of enterprises. Aside frtma influence of internal suppliers in
the supply chain, CSR also affects the choice opecation among manufacturers or
even further influences the mode of market competit

The topic of corporate social responsibility istagrly becoming more and more
diversified. In terms of future research, the dim@t of this article can be first
extended to the case when an owner can chooseetirees of CSR of both the
manufacturer and the distributor at the same ti8econd, we can introduce an
asymmetrical strategy into the model - that is, omaer chooses the manufacturer’s
degree of CSR, while the other owner chooses thiilalitor's degree of CSR. We

could also just modify our model via changing thempetition scheme of the
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distributors (i.e., Bertrand competition). Moreqvare can look into different

structures of the supply chain - for example, whiegre is only one manufacturer,
both brand firms will trust the manufacturer to gwoe their product, and then those
end products can be authorized for sale by muluidéributors. If these extensions
can take into account actual laws and regulatithes) the findings would be closer to

the reality of the market situation, making thenrenaseful for policy reference.
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Appendix A

Given the inverse demand function of the markep(®) = a — bQ, here we
will prove that the slopes of the reaction function Figures 1 and 2 are negative and
show the movement direction of those reaction fionstwhen the degree of CSR (i.e.,

0k,i = 1,2,k = u,d) increases.

i
(1) CPregime

The first-order conditions of Equation (2) are:

v _ —%[(1+29i”)a—6c+ (4—0"w;+ (1 —0)w;] =0,i,j = 1,2,i # .

aWi

Total differentiating the above Equations, we ha(@ —w; —w;)d6} + (4 —
6;)dw; + (1 -6/ )dw; = 0,i,j = 1,2,i # j;, hence, the slopes of the two reaction
functions in Figure 1 are respectively:

dw, _ 4-67 _ 1-6%

= < 0: =
vt_, 1-6% " dw, 1Y% 4—0%
aw1 aWZ

sz

<O0. (A.1.1)

dWl

Again, total differentiating the above Equationg, derive that:

dWi

2a-wi—-w;j dw;
ao}

vt 46 ’ a6 |av
T—O ] —=0
WL aWi

=0,i,j=12i%]. (A.1.2)
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Equation (A.1.1) indicates that the slopes of thaction functions in Figure 1 are
negative. Equation (A.1.2) shows that, when the ewincreases6; , its
manufacturer’s reaction function will move outwabdt the opponent manufacturer’s

reaction function is unchanged.
(2) PC regime

The first-order conditions of Equation (5) are:

an}

1
-_— Z + Z = 0, i; | = 1r2r l i .l
aw; (3—951—6‘1)21) (Z, 2) ] ]

where Z; = [(1-6%)" - 6¢(3 - 6%)]a— [(1 - 26%)(1 - 36/) + 67 (2 — 6/)]c

and Z,=2(2-6")w; +(1+67 —6)w; . Total differentiating the above
Equations, we obtain—[(2—6/)(a —¢) + (a —w;)]d6f + [(3a — 2w; —w;) —
(5-67—26)(a—0)]do +2(2—6%)dw; + (1 + 6 — 67 )dw;,i,j = 1,2,i #

Jj; hence, the slopes of the two reaction functionsSigure 2 are respectively:

4-264 <0 __1-6f+6f
1

omi_, 1+6{-6f dwiloms_, — 4-26¢
owq owy

dWZ

< 0. (A.2.1)

dWl

Thus, from Equation (A.2.1), we know that both bé ttwo reaction functions in
Figure 2 are downward sloping.
Total differentiating the above Equations, we rexie:

dw: (2—6]‘-1)(a—c)+(a—wj)

—od|oye = >0, (A.2.2)
aof T 2(2-6f)

dw; (5—0{1—20]‘-1)(11—0)—(3a—2wi—wj) o S

—od|u = y Li=12,i#]. (A.2.3)
defd Wiy 2(2_9}1)

ow;
Substituting the optimal equilibrium royalty rates* =c+ 2(a—c)/3,i=1,2
into (A.2.3), the numerator term in the right-haside of Equation (A.2.3) can be
rewritten as (4 — 6;* — 26/*)(a — ¢), which is always positive. Therefore, from
Equations (A.2.2) and (A.2.3), we show that the twaction functions will move

outward asf? increases.

Appendix B
Given that the inverse demand function of the maikep(Q) = a — bQ, this
appendix shows that, in the CP regime, the two osvwl fall into the situation of a
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prisoner’s dilemma, resulting in a reduction inithétimate revenues.

u_CP
i

In section 4, we already obtain the two ownersildgium revenuesn and

n}‘-” in the CP regime and without any CSR, respectividiys, in order to establish
the payoff matrix for the game whereby the two omrean freely decide whether to
ask their manufacturers to participate in CSR #ats; we still have to derive the two
owners’ equilibrium revenues for the case whenaifrtbe owners does not involve its
manufacturer in any CSR activities. To distingustween the previous two cases,
we use the superscripts YC and NC to respectivelyresent the equilibrium
outcomes corresponding to participation and notigdaation, where participation
means the owner involves its manufacturer in CSiRities, while non-participation
indicates the owner does not allow its manufactiw@ngage in any CSR activities.
First, suppose that the owner of supply chain lidésc to involve its
manufacturer in CSR activities, while the ownersapply chain 2 does not. Using
backward induction, we obtain}"¢ = (a — ¢)?/12b and n¥-"¢ = (a — c)?/18b;
similarly, if now owners 1 and 2 swap strategiégntthe results are completely the
opposite - that is*N¢ = (a —c)?/18b and m¥"¢ = (a —c)?/12b. We can

express the payoff matrix as follows.

Supply chain2
Non-participation Participation
Supply chain1

Non-participation

2(a—¢)? 2(a—c)? (a—c¢)? (a—rc)?
(25b : 25b> <18b’12b>

Participation

(a—0c)? (a—c)? 140(a — ¢)? 140(a — ¢)?
12b ’ 18b 2209p °  2209b

According to the above payoff matrix, given tha¢ twner of supply chain 2
does not allow its own manufacturer to participeteany CSR activities, we can
clearly see that the owner of supply chain 1 havenaentive to involve its own
manufacturers in CSR activities, becauge”® > n-"; and when the owner of
supply chain 1 does that, the owner of supply clRagan obtain higher revenue via
asking its manufacturer to participate in someviis, sincers-*" > -V, Now
that the owner of supply chain 2 also asks its avamufacturer to participate in CSR

activities, even though the revenue of the ownesupiply chain 1 drops ta?-“", but
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because oft?-“" > 7-N¢, the owner still allows its own manufacturers &otzipate

in some CSR activities.

Second, if we start from the owner of supply chaimot allowing its own
manufacturer to participate in any CSR activitidfeen the results eventually will

locate both owners into CSR participation. Therefoeven though both owners

clearly know thatr-*" < n*¥,i = 1,2, i.e., they can still acquire higher revenue if
they both select non-participation. However, the® twwners still cannot avoid the
problem of falling into the prisoner’s dilemma, atid Nash equilibrium is that both

owners will decide to ask their manufacturers tdip@ate in some CSR activities.
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Table 1: Equilibrium outcomes of the three casebktha sequence.

CPregime PC regime Without any CSR The sequence
20(a —¢) a—c 2(a—c¢)
q; iCP%T CILPC=W q{V=T a’” >ql >qf¢
13(a—c) 2(a—c) (a—c) P _ N _ . PC
Wi Wl.CP% B —————— WiPC=C-|—— W{VZC— Wi <Wi <Wi
47 3 5
F, cp , 400(a—c)* FPC — (-0 FN — Ha-o* FEP > FN > fpPe
l 2209b ¢ 9b ! 25b
3
6; 0cF ~ %5 67¢ =1 none ofF < of¢
u uCP _ 140(61 - C)Z u_PC __ (a - C)z uN _ Z(Cl - C)Z y_CP y_N y_PC
i i ¥ 72209 T T T 25 T SmT ST
800(a — ¢)? 2(a—c)? 8(a — c)? CP N PC
CS CSCP g — — _— CSPC = cSN = — CS*" >CS" >CS
2209b 9b 25
2 2 2
w cp ., 1080(a —c)* WPczﬂ szw WCP > wN > wee
2209b 9b 25b




