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Abstract

In this thesis, we explore various facets of Corporate Social Responsibility (CSR) spending
by firms. CSR regulation in India is governed by the Companies Act, 2013(‘Act’). Schedule
VII of the ‘Act’ specifies the activities that qualify for CSR. As part of CSR spending, firms
spend money on a variety of sectors - we classify this spending as strategic and altrusitic and
develop a game-theoretic model of CSR spending by firms who produce different qualities
of products as well as their pricing strategies. We address the following questions. First,
what are the equilibrium outcomes when strategic CSR is not recognized and firms are
allowed to undertake only altruistic CSR spending. Second, does allowing for strategic CSR
lower the incentives for firms to undertake altruistic CSR spending? Surprisingly, we find
that in contrast to the common perception that strategic and altruistic CSR spending are
substitutes, allowing firms to undertake strategic CSR spending increases their altruistic
CSR spending as well. In addition, profits as well as consumer surplus and hence social
welfare increase. Next, we consider the situation where a regulator asks firms to spend a
certain amount for CSR, similar to the ‘Act’ mandating firms to spend 2% of their profits
on CSR. If a firm underspends (overspends) recommended CSR, it gets a penalty (reward).
We find that the social welfare under regulation can be greater than or lower than under
no regulation. Similarly, there are ranges of parameter values, where firms may be better
off under the regulation as opposed to the case of no regulation. Finally, we ask whether
firms with a higher perceived value of CSR spending overspend or underspend on CSR. To
answer this question, we use data on firms’ CSR expenditures to compute the perceived
value or the k-value. A higher k-value signifies a higher tendency of a firm to overspend.
We obtain k-value of around 6000 Indian firms and classify them into high, mid and low-
profit groups. Low-profit firms generally have a higher perception of CSR. High-profit firms,

whether overspending or underspending, don’t have significant differences in their k-values.
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Chapter 1

Introduction

1.1 What is Corporate Social Responsibility (CSR)?

‘Corporate Social Responsibility(CSR) is a management concept whereby companies inte-
grate social and environmental concerns into their business operations and interactions with
their stakeholders. CSR is generally understood as being the way through which a company
achieves a balance of economic, environmental and social imperatives (“Triple-Bottom-Line-
Approach”), while at the same time addressing the expectations of shareholders and stake-

holders’ (UNIDO)|2017).

1.2 CSR in India

CSR in India is governed by Section 135 of the Companies Act, 2013 (‘Act’) and Schedule
VII of the Act and Companies (CSR Policy) Rules, 2014. It gives the criteria for eligibility
of the companies that need to follow the regulations and recommends what activities they
can do to contribute to society. According to Section 135 of the Companies Act 2013, every
company having networth five hundred crores or more, or a turnover of rupees one thousand
crores or more, or a net profit of rupees five crores or more during any financial year qualifies
for CSR. They have to constitute a Corporate Social Responsibility committee of the Board

consisting of 3 or more directors, out of which at least one director shall be an independent



director(p. 33-34, Ministry of Corporate Affairs (2015)). This committee will recommend

and monitor the company’s CSR policy and the expenditure to be incurred on CSR activities.

CSR is a board-driven process. One of the key actions to be taken by the board is to
ensure that in every financial year, the company spends at least two percent of the average
net profits made during the three immediately preceding financial years on CSR. The Gov-
ernment of India(GOI) gave indicative activities that the company could undertake through
Schedule VII of the Act. These include social factors such as eradicating poverty, hunger,
and malnutrition, promoting healthcare, education, gender equality, etc. and contributing
to the ‘Swachh Bharat Kosh’ set up by the Central Government to promote sanitation. The
major environmental activities include environmental sustainability, ecological balance, and
contribution to the ‘Clean Ganga Fund’ set up by the Central Government to rejuvenate
the river Ganga. These activities range from the local to the national level, like training
to promote sports(rural to Olympic), protection of national heritage, contribution to the
Prime Minister’s National Relief Fund(PMNRF), etc. (p.35-36, [Ministry of Corporate Af-
fairs| (2015)).

From the National CSR portal of the Ministry of Corporate Affairs, we can see that in
the Financial year(FY) 2020-21, major CSR was spent on Rural Development, PMNRF,
Health and Sanitation; Environment, Animal Welfare, Conservation of Resources(EAC);
Gender Equality, Women Empowerment, Old Age Homes, Reducing Inequalities(GWOR);
Education, Differently Abled, livelihood(EDL). More than 1000 crores were spent on the
above schemes. Encouraging sports, Swachh Bharat; Heritage, Art and Culture(HAC);
Clean Ganga Fund and Slum developments were the other major development activities
done through CSR(Ministry of Corporate Affairs 2023).

In FY2020-21, the total number of companies that account for CSR in India is 20840. Of
these, 9935 companies spent more than prescribed for CSR, i.e., 48% of total companies, and
1511 companies(7%) spent exactly as prescribed for CSR. 55 % of companies are following
the mandates recommended by the government. The data shows that 5888 companies(28%
spent nothing on CSR. We can see that nearly half of the companies had overspent. From
Ministry of Corporate Affairs| (2019), some firms have spent almost 3 times their prescribed
CSR. Also, the number of zero-spent companies has decreased over the years. There needs to

be some motive for the firm to overspend other than the penalty incurred by the government.

In Chapter 3, we will ask what motivates the firm to overspend and derive a notion of



CSR perception. The penalty incurred in India for underspending the recommended CSR is
the minimum of twice the unspent amount or one crore rupees(Ministry of Corporate Affairs
2021). The impact with the regulator will mainly examine how the threshold decided for
CSR expenditure and penalty/ reward due to underspending/ overspending affects the firms

and consumers.

1.3 Strategic and Altruistic CSR

CSR can be viewed as two different types according to its purpose. One is strategic CSR
and the other one is altruistic CSR. Strategic CSR is the CSR contribution by the firms
directed to consumers of their interest, which gives them direct business benefits. Altruistic
CSR is the CSR contribution by the firms towards the overall population for the general
welfare, i.e., they are not directed just toward their consumers so that it won’t give them

direct business benefit.

One example of strategic CSR is Jio Institute at Navi Mumbai, founded by Reliance In-
dustries Limited(RIL) in 2018. Jio Institute is a RIL CSR initiative. The CSR contributions
by RIL for Jio Institute during financial years were 303.57 cr(2017-18), 476.9 cr(2018-19),
229 ¢r(2019-20), 375 cr(2020-21) and 141.5 cr(2021-22) (Ministry of Corporate Affairs2023).
The total CSR expenditure for RIL during each financial year is 700 to 920 cr. Around
one-fourth of RIL CSR goes to Jio Institute. However, to access education at Jio Institute,
there is some cost,i.e., the cost of education. Also, it is better for a person in the same city
or state than for someone on the other side of the country as there is travel cost. We can

call all these costs accessibility costs. So, as we see, strategic CSR needs accessibility costs.

Scholarships given to students or investments in central/ state government activities like
‘Clean Ganga’ or charity work can be seen as examples of altruistic CSR. It is not directed
towards specific consumers or done for just business benefit. Firms will benefit indirectly from
these investments because consumers care about them. Socially concerned consumers will
prefer these firms. The problem with altruistic CSR for profit-maximizing firms is that their
altruistic CSR investment will benefit consumers buying products from their competitors.
The benefit one firm is getting due to the actions of another firm is known as the spillover
effect (d’Aspremont and Jacquemin 1988), which we will capture in our model. If a consumer

population is concerned about social well-being, they will care more about altruistic CSR.



The model will also capture this by introducing a social concern parameter.

As the United Nations has ‘the 2030 Agenda for Sustainable Development’, let’s see
how CSR can promote Sustainable Development Goals(SDGs). Fallah Shayan et al. (2022)
proposed a comprehensive framework for CSR implementation addressing the SDGs’ contri-
bution. They divided CSR into 3 dimensions: Environment, Society and Economy, where
different SDGs are categorized into these 3 dimensions. In this paper, CSRs and SDGs are
complementary because they promote environmental protection and socioeconomic develop-
ment. Corporations benefit from investing in SDGs as they protect themselves from future
risks. It helps in business sustainability, a stable economy, a functional society, environmen-
tal crisis prevention, labor market expansion, global resource management, universal market
growth and human development. These SDGs’ universal value creation leads to CSR corpo-
rate value creation, such as better financial performance, public trust, credibility, reputation,

customer satisfaction and loyalty and an overall increase in brand value.

According to Ministry of Corporate Affairs (2021), the spirit of the Act is to ensure that
CSR initiatives are aligned with national priorities and enhance corporate sector engagement
towards achieving Sustainable Development Goals (SDGs). A lawmaker or a regulator may
prefer a firm to do more or only altruistic CSR as it benefits the general public. So, let’s
consider if Schedule VII only allows altruistic CSR activities by not recognizing strategic

CSR. We would like to know how it impacts the society.

In Chapter 2, we are not considering any regulation on how much a firm should spend
on CSR, i.e., there is no regulator in the market. Many reasons motivate firms to do CSR
despite no government mandate. |Minor and Morgan (2011) theoretical framework says
‘CSR acts as a powerful form of reputation insurance when a firm suffers an adverse event.’
‘When shareholders care about public goods and profits, and when managerial contracts
reflect these concerns, managers redirect more profits toward public goods than shareholders
would when acting separately. Shareholders are poorer but happier(Morgan and Tumlinson
2019).” ‘Using panel data for U.S. firms from 2002 to 2011, firms with high financial or
environmental risk can benefit from CSR as a risk mitigation strategy, and firms with high
earnings stability can benefit from CSR as an efficiency enhancement strategy(Lu et al.
2021).” ‘Larger firms, i.e., firms with greater free cash flow and higher advertising outlays,
demonstrate higher levels of CSR(Borghesi et al. 2014).” Lin et al. (2009) examined 1000

Taiwanese cases between 2002 and 2004 in which firms included their R&D expenditures as



one of their business strategies for sustainable development and identified their charitable
expenditures as contributions to CSR. They identified a positive relationship between CSR
and financial performance. If gone to more specification, they found that while CSR does not
positively impact short-term financial performance, it offers a remarkable long-term fiscal

advantage.

1.4 Location Models

We need to consider location models to find the demand functions in our model. We can
use these models to model consumer heterogeneity, i.e., consumers with different tastes and
locations. ‘Location’ can be interpreted in 2 different ways: 1) the physical location of
a particular consumer, and 2) the distance(or disutility) between the characteristics of a
product produced by a firm in the market and the desired characteristics that the consumer
wants from the product. There are mainly 2 models for product differentiation: 1)the Linear
Hotelling Model(Hotelling 1929), which models linear product space, and 2) the Salop Circle
Model(Salop||1979), which models circular product space. We will use the Salop circle in
our model as it has some advantages over the linear Hotelling model. Consumers can be
distributed continuously in the circular model, which will be beneficial for capturing some of
the firms’ locations. When firms are uniformly distributed along the linear model, firms at
the end of the line segment will not have consumers on their other side, so this would affect
the model in symmetric cases. This problem won’t arise in the circular model as we can
distribute all the firms equidistant from each other along the circle’s circumference. In the
Hotelling linear-city game, there is no equilibrium for the game where firms use both prices
and location as strategies(Proposition 7.7, Shy| (1996)), which is not the case in the circular

model.

1.5 Research Questions and Analytical Approach

In Chapter 2, we will address the following research questions:

1. What are the implications for producer surplus, consumer surplus, and social wel-

fare when the regulator recognizes firms’ strategic CSR and when it doesn’t recognize



strategic CSR?

2. How does the impact on firms’ altruistic CSRs depend on whether the regulator rec-

ognizes strategic CSRs under CSR?
3. How do the equilibrium outcomes change depending on the firm’s types?

4. How does one firm influence another firm’s CSR investments?

Our Analytical approach would be as follows:

1. Prevailing competitive setting: A regulator recognizes firms’ strategic CSRs distinctly
from altruistic CSRs under CSR.

2. Benchmark competitive setting: A regulator does not recognize strategic CSRs under

CSR in a competitive setting.

3. In the competitive setting, we will have a high-type firm and a low-type firm where the
high-type’s brand value is greater than the low-type’s and their efficiency of investing

is different.

4. Benchmark monopoly setting: strategic CSR is recognized under CSR in a monopoly

setting.

e This setting would be useful to obtain insights into the implications of positive

externalities in a competitive setting.

5. Compare equilibrium outcomes under the prevailing and benchmark competitive set-

tings.

(a) Would the altruistic CSR level and the aggregate investment levels decrease (or
increase) if the regulator permits strategic CSR under CSR, i.e., comparing the
equilibrium outcomes under the prevailing competitive setting from that under

the benchmark competitive setting?

(b) Would producer surplus increase under the prevailing competitive setting from
that under the benchmark competitive setting? Similarly, for consumer surplus

and social welfare.



(c) Would the strategic and altruistic CSR levels decrease (or increase) under the
prevailing competitive setting from those under the benchmark monopoly setting?
What are the implications for producer surplus, consumer surplus, and social

welfare?
In Chapter 3, we will ask the following:

1. How firms and consumers are affected if a regulator mandates firms to spend a certain
amount on CSR?

2. What motivates firms to overspend the recommended CSR?

Our approach would be to introduce a parameter [3; which is the factor to which the
profit of firm ¢ is multiplied to get the recommended CSR spending of ¢ and a parameter
for penalty/ reward if the firm underspends/overspends its recommended CSR expenditure.
These two will be treated as exogenous parameters in our model. We will compare: with
regulator v/s without regulator for firms’ CSR investments, product price and demand,

profits; Consumer surplus and Social welfare.

1.6 Original Contributions

The thesis presents a game-theoretic model of firms’ strategic and altruistic CSR efforts
in a monopoly and a duopoly market. In Chapter 2, we will develop this model, and in
Chapter 3, we will extend the model to include regulations on firms’ CSR investments. The
results, proofs, figures and tables in both chapters are entirely original. In Chapter 2, in the
Monopoly section, we have the altruistic CSR investment, demand, price, profit, and CS [and
hence SW| when strategic CSR. is recognized are greater than the altruistic CSR investment,
demand, price, profit, and CS [and hence SW| when strategic CSR is not recognized. Thus,
a monopolist is incentivized to invest in strategic CSR. In Duopoly, strategic and altruistic
CSR can act as substitutes or complements according to some market conditions given in
a proposition. Consumer surplus and social welfare, when strategic CSR is recognized,
always dominate the scenario of strategic CSR not being recognized. However, for producer

surplus, we got that in some market ranges, strategic CSR recognized will dominate, and in



the complement regions, strategic CSR not recognized will dominate. We have a proposition
that gives the market conditions where a firm’s CSR investment in a monopoly market will

dominate when it is in a duopoly and vice versa.

In Chapter 3, we will derive the equilibrium firms’ CSR investments, product prices and
demand; consumer surplus and social welfare under regulation in a duopoly when strategic
CSR is recognized. We will compare with regulator v/s without regulator for the above
equilibrium outcomes. We get conditional results for all except consumer surplus, which
are given as propositions, remarks and figures. For consumer surplus, with regulator always
dominates without regulator. We derive a measure that captures firms’ CSR perception from
our model. We call it k-value where higher k-value means a higher tendency for the firm to
overspend, hence, higher CSR perception. We obtain data from 6431 firms from the CMIE
ProwessIQ database and calculate their k-value. We do statistical tests and analyses, which

are our original work.



Chapter 2

A Game-Theoretic Model of Strategic
and Altruistic CSR Efforts

In this chapter, we will develop a fundamental model, which will be extended in the next
chapter, where we will also include a regulator whose action will be taken as an exogenous
parameter. Here, we will study how consumers and firms are affected when strategic CSR
is not recognized(only altruistic CSR is allowed) and when strategic CSR is recognized. We
will see whether strategic and altruistic CSR acts as substitutes or complements. We look
into firm(s)’ CSR investments, product price, demand, profits; consumer surplus and social
welfare in these two scenarios in monopoly and duopoly markets and compare. We will also

compare monopoly v/s duopoly to understand how one firm influences another firm’s action.

2.1 Model Building

Our Model considers monopoly and duopoly markets with consumers and firm(s) location

given by Salop’s Circle Model (Salop|(1979) and consists of a regulator regulating the market.



Figure 2.1: Salop Circle

Consider a circle with a radius of 1 unit. Consumers are uniformly distributed along
the circle’s circumference with length 27. The 2 firms entering the market will be located
equidistant from each other along the circle’s circumference. Firms’ symmetrically located
across the circumference is an equilibrium as per the Salop Model(Salop|[1979). WLOG let
us consider one firm at the north pole and the other firm at the south pole of the circle. Let

us call it A firm and [ firm, respectively.

Let yy1; be the strategic CSR investment, yo; be the altruistic CSR investment and p; be
the price of the product of the i-th firm. In our primary model, we are not considering with
regulator situation. In both with regulator and without regulator, we have a 2-stage game
The sequence of events in the market as follows:

1. The firm decides the strategic(yy;) and the altruistic (yo;) CSR investment.

2. The firm decides the price of its product(p;).

The consumers decide which product to buy when it reaches the market.

2.2 Consumer Utility

When buying the product, consumers care about the firm’s brand value and CSR invest-
ments. The strategic CSR investments by the firm directly benefit the consumer who will

buy their product and the altruistic CSR investment by the firm benefits all. So, even if

10



a consumer buys a product from one firm, the consumer benefits from the altruistic CSR
investment made by another firm. Some consumers may care more about altruistic CSR
investment than strategic CSR investment and some otherwise, which we will characterize
with the parameter . The disutility for the consumers will be the price and the accessibility

cost of the product.

Let us consider a consumer at a point P, which is at a distance of x unit along the

circumference from firm h. Therefore, it is m — x distance away from firm /.

Figure 2.2: A consumer at point P on the circumference of the circle.

The utility of a consumer buying a product from firm A is,

up = O + apyin + y(anyon + Onaiyar) — pr — t. (2.1)

The utility of a consumer buying a product from firm [ is,

w = ¢ + ayu + Y(aye + Gapyan) — pr — t(m — x). (2.2)

on > ¢ >0,0;, €1[0,1).

Here ¢; is the brand value of firm i, a; is the benefit factor for the consumers due to firm
i’'s CSR investment, and ~ is the social concern of consumers(i.e., the weight given to firm’s
altruistic CSR investment compared to it’s strategic CSR investment by the consumers). 6;
is the spillover of other firm’s altruistic CSR that benefits firm 2. This may be due to the

firm ¢’s strategic location/ actions. When visiting a retailer, consumers incur travel costs at

11



a (linear) rate of ¢ per unit distance. These costs can include the opportunity cost of time,

the real cost of travel, and the implicit cost of inconvenience (Balasubramanian||[1998).

Symbol Description
z* z is in Duopoly when strategic CSR is recognized setting.
Z z is in Duopoly when strategic CSR is not recognized setting.
Z z is in Monopoly when strategic CSR is recognized setting.
z z is in Monopoly when strategic CSR is not recognized setting.

Table 2.1: Notations used for Equilibrium solutions

2.3 Monopoly

2.3.1 Strategic CSR Is Recognized

First, we will consider a monopoly market where strategic CSR is recognized. Let the firm
in the market be a high-type (h) or a low-type (I). Here, we will examine CSR investments,
producer surplus, consumer surplus, and social welfare when strategic CSR is recognized in
the market. Later, we will compare these indicators with situations where strategic CSR is

not recognized.

Consumer utility
Consumer utility is derived from (2.1]) or (2.2)). Since there is only one firm in this market,

the spillover effect is not there in consumers’ utility.

ui = @i + a;(y1i +vy2i) — pi — ta. (2.3)

Firm’s utility
T = (pi — gi)di — ci(yt; + ;) (2.4)
g; is the manufacturing cost of the product produced by firm i, d; is the demand of consumers

for the product of firm ¢ and ¢; is the cost factor of firm i’s CSR investment.

Proposition 2.3.1. If there is no requlator and when t > % <¢i;gi + (Hf)a?), the equalib-

Cq

12



rium price, demand of the product and the CSR investments made by the firm i are given

by:

) 1 te; te; ; 2¢i(0i — gi
Pi = - |:§¢Z + (y - ")/2 - 1) gz:| ) dz = 5 2t(~ ) ) (25)
®i — i Gos = v(¢i — 9i) _ (2.6)

U1 = ,
a; (Zt—? —’YQ - 1)

a;

a; (% —% - 1)
Proof. We use Subgame Perfect Nash Equilibrium(SPNE)(Osborne and Rubinstein/|[1994) to

solve this sequential game. We will use the backward induction technique here. First, let’s

look at the product demand from the Salop Circle.

Consumers will buy the product iff u; > 0. To find the demand function, u; = 0, implies

, 1
r = ;[@ + a;(y1i + YY2:) — pil-

The indifferent consumer is at Z, i.e., the consumer is indifferent whether to buy or not
buy the product. The consumers above the indifferent consumer will buy the product and
those below will not. We have only considered a semi-circle part of the Salop circle. The
same trend occurs in the other part of the circle. Hence, we are taking 2z as the demand
for the product. The demand,

d; = 22 = — [ + a;(y1; + VY2i) — Dil-

2
t
Let’s use backward induction. We can start from the last step, where the firm will decide

the price of its product.

Solving for the price,
dﬂ'i

dp;

13



We get,
1
Di = 5[@ + ai(y1i + YY) + gil-

Second-order condition,
d27T7; —4

> = — <0.

dp; t

Solving for CSR investments simultaneously,

dm; dm;
T, ST
dyu dym‘
We get,
_ Gi + VY210 — Gi _ Gi + aiyri — Gi

Y1i

) Y2 .
2t o 2te; _ )

Second order condition for the above,

(1+~%)a?

t >
ZCZ‘

Solving the equations in ({2.7)) simultaneously we get the equilibrium investment efforts

71; and 91;. We then update price and demand to get respective equilibrium outcomes.

We get equilibrium demand,
2¢i(¢s — 91)

di: .
a? (%~ 92— 1)

We need demand, d; € (0,27). Since 4; > 0, we have d; > 0.
2¢i(¢i—gi) < 2.

2 2tci 2
@ (7*7 -1

i L (di—gi 1+9%)a?
Therefore, t > — (¢ g + (1+7 >a’> )
2 ™ C;

d/i < 27, implies,

[]

The equilibrium altruistic CSR investment by the firm is v times its equilibrium strate-

gic CSR investment. If the consumers are more socially concerned ~ > 1, altruistic CSR

14



investment by the company will be more than its strategic CSR investment.

Corollary 2.3.2. Ifa; = 1 and g; = 0, there is no requlator and when t > % (% + %), the
equilibrium price, the demand of the product; CSR investments made by the firm; Producer

surplus, Consumer surplus and Social welfare; is given by:

teio; ; 2¢,¢;

) = , di= : 2.8

, oY , Vo
i = ) i = , 2.9
o 2tCl — (1 + ’72) & QtCl — (1 + 72) ( )

Ci¢2 7 CiQ; 2
T, = i S =t , 2.10
m 2tc; — (1 +72) <2tci —(1+ 72)) ( )
Sy = G0 1+ tei (2.11)
© 2t — (1 +12) 2tc; — (1+72) ) '

Proof. We get the price, demand, CSR investments and constraint for ¢ directly from Propo-
sition [2.3.1 by substituting the values of a; and g;.
The profit of the firm is given by,

i = pidi — (7 + 935) = m[%c%? —ci(1+~%)¢?
cid?
~ 2tei— (142
Consumer surplus is given by,
dS = foﬂﬂ al = fom(Qsz + gli + ’ngi — }51 — tZE)dZL‘
= (¢ + Y1 + VYoi — B — L)

2
_ iPi
=t (st -

15



Social welfare is the sum of producer surplus and consumer surplus, i.e.,

SW =#+CS = cid; 1t it 2
- N 2tCZ— (1+')/2) 2tCl— (1‘{"}/2)

cig} te;
= 1+ :
2te; — (14 92) 2tc; — (14 72)

]

We can see that an increase in v benefits all—the consumer and producer surplus in-
creases, which increases social welfare. But when v increases, the accessibility cost t also
increases. So, for a given t, there is an upper bound for v. When consumers care more about
altruistic CSR, the firm increases its altruistic CSR investment. Since the investment has a
convex cost, it also increases the strategic CSR investment so that more CSR investment is
made with less cost. Consumers also care about strategic CSR and are happy, which is why
the demand increases. Now, firms increase the product’s price, which gives them more rev-
enue due to higher price and demand. Even though the firm’s CSR spending has increased,

the profit increases as it has captured the cost in its increased price and demand.

2.3.2 Strategic CSR Is Not Recognized

This section will study monopoly when strategic CSR is not recognized. It would be in-
teresting to examine how consumer surplus is affected here compared to when strategic
CSR is recognized. Intuitively, producer surplus here would be less as strategic CSR is not

recognized here, directly benefiting the firm.

Consumer utility

Firm’s utility
T = (pi — gi)di — Ciy§i~ (2.13)

Proposition 2.3.3. If there is no requlator and when t > % (% + (73—1)2>, the equilibrium
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price, demand of the product and the CSR investments made by the firm v are given by:

1 > [teidi + (tei — (va:)*) gi] (2.14)

b= 2tc; — (yay)

2¢i (i — 9s)

_ B ’Yfli(¢z’ - gi)
2tc; — (ya;)?’

g = P T i) 2.15
b2 2te; — (ya;)? (2.15)

i

Proof. Consumers will buy the product iff 4; > 0. To find the demand function, u; = 0,
gives

R 1
T = ;[sz + Yaiyai — pi)-

The demand,
. 2
d; =2x = z[@ + yaiyai — pil-
Solving the below equations simultaneously,

dm; i
Ti _ 0. dm _o.
dp; dyo;

We have,
(pi — gz‘)’Yaz‘

1
Di = 5[@ +vaiysi + i), yu =
¢

Solving the above two equations, we get the equilibrium outcomes, and after that, we

update the demand.

Second-order conditions,

d27Ti —4
e = <0
Second order condition for ys;, )
a;
t> <726i>
We get the equilibrium demand,
2¢i(¢i — i)

" 2t — (yay)?
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We need demand, d; € (0,2m). Since u; > 0, we have d; > 0.

2¢i(¢pi—9i)

S S (a)? < 2.

d; < 27, implies

Therefore,

t> 1 (¢z‘ — G X (7%‘)2) _

2 ™ C;

]

The expressions in Proposition |2.3.3 look similar to that of the case where strategic CSR
is recognized. The denominator has changed, there is no —a? term. Therefore, the price,

demand and altruistic CSR here are smaller than in the previous scenario.

1/,
Corollary 2.3.4. Ifa; =1 and g; = 0, there is no requlator and when t > 5 (% + 2—2), the
equilibrium price, the demand of the product; CSR investments made by the firm; Producer

surplus, Consumer surplus and Social welfare; is given by:

. tcipi 3 2¢i9; . VPi
=, di= s, = e, (2.16)
2te; — vy 2tc; — v 2tc; — vy
42 . N2
b= =G0 os— (G0 (2.17)
2tc; — 2 2tc; — 2
sy = Gt (1, o (2.18)
2t — 2 2tc; —v2 ) '

Proof. We get the price, demand, altruistic CSR investment and constraint for ¢ directly
from Proposition [2.3.3 by substituting values for a; and g;.
The profit of the firm is given by,

T = Pidi — ¢l = W[%C?Qf — 7]

_
T 2te;—vy2”
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Consumer surplus is given by,

Cs = fox Ui = foz(ébz‘ + VY2 — Pi — tx)dx
= (¢i + VY2 — Pi — %E)SL’

2
_ Cidi
=1 <2tci—v2> )

Social welfare is the sum of producer surplus and consumer surplus, i.e.,

3 y cif; Ci¢i ?
SW = \7,' CS A — t ———
it 2tc; — 2 N <2tci — 72>

107 tci
_ cid; m c .
2tc; — 2 2tc; — 2

2.3.3 Comparisons: Strategic CSR is recognized v/s Not recog-

nized

For feasible solutions in this subsection, we need t > t; = % <% + 142_72)

Proposition 2.3.5 (Altruistic CSR investment). The altruistic CSR investment of a firm
when strategic CSR is recognized is always greater than its altruistic CSR investment when

strategic CSR 1is not recognized.

UYoi > Yo (2.19)
Proof.
o = Vai[i — gil ot = Yai[pi — gil
2 2t — (ya;)?’ 2T 2t — (1+92)a?
Comparing fe; and ¥o;, 2tc; — (va;)? — a? < 2tc; — (ya;)?. Therefore, go; > V. O

Recognizing strategic CSR is better in a monopoly when we compare the outcome of

altruistic CSR investments! Due to the convex costs for CSR, the firm is better off investing
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in both CSRs rather than one. So, for a given cost of expenditure, a firm can have more

CSR investment levels when strategic CSR is recognized v/s not recognized.

Corollary 2.3.6 (Total CSR investment). The total CSR investment made by a firm when
strategic CSR is recognized is always greater than its total CSR investment when strategic

CSR is not recognized.

Proof. From the Proposition [2.3.5 we have, 9s; > 99;. Total CSR investment when strategic
CSR is recognized is 1;1; + ¥2;. Total CSR investment when strategic CSR is not recognized
is 92;. Therefore, #1; + Yoi > Vo [

Proposition 2.3.7 (PS, CS, SW). The Producer Surplus, the Consumer Surplus, and the
Social Welfare when strategic CSR is recognized is always greater than the respective when

strategic CSR is not recognized.

fi>%, CS>CS, SW>SW. (2.20)

Proof. Producer surplus,

cif; N cif;
= 7]'7: = —
2tc; — (1++2)’ 2tc; — 2

T

As 2tc; — (1 + %) < 2tc; — v We always have,

Consumer Surplus,
2 2
/ i 3 Chi
cS=t CS=t|——] .
(F=itrm) - o= (s)

As 2tc; — (1 + %) < 2tc; — v We always have,

'S > CS. (2.22)
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SW=#+CS, SW=n+CS.

From and we have, SW > SW.

]

The firm invests more in CSR at the same cost when strategic CSR is recognized v /s not
recognized. Due to this, it can increase the product’s price as there is an increased demand
for the firm when strategic CSR is recognized compared to not recognized. The revenue is
greater when strategic CSR is recognized v /s not recognized for the same CSR expenditure.
Therefore, the firm’s profit when CSR is recognized will be greater than when CSR is not

recognized.

We know that the altruistic CSR when strategic CSR is recognized, is more than the
altruistic CSR, when strategic CSR is not recognized. Also, the firm has proportionately
invested in strategic CSR with altruistic CSR when strategic CSR is recognized. So overall,
consumers are very happy with CSR investment of the firm when strategic CSR is recognized
v/s not recognized. Even though the product’s price is higher when strategic CSR is recog-
nized v/s not recognized, consumers are ok with it. Since, with a slightly higher price, the

firm has invested much more in CSR when strategic CSR is recognized v/s not recognized.

The firm is more profitable when strategic CSR is recognized. Consumers are better
off when strategic CSR is recognized. Hence, everyone is happier when strategic CSR is

recognized v /s not recognized.

2.4 Duopoly

Now, we will see what happens in a duopoly when there is a high-type and a low-type firm
where both are profit maximizers. Here, we could study how a competing firm influences

the strategies of a firm, which we didn’t see in a monopoly.
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Symbol Description

a; Benefit factor due to firm ¢’s CSR investment.
G Cost factor of firm 7’s CSR investment.
0 The social concern of consumers

0; The spillover of other firm’s altruistic CSR that benefits firm 4, 6; € [0, 1).

Accessibility cost of the product per unit distance for consumers.

d; Demand of consumers for buying a product from firm .
T Profit of firm «.

Oi Brand value of firm 1.

gi Manufacturing cost of product of firm 1.

Table 2.2: Symbols used

2.4.1 Strategic CSR Is Recognized

Consumers’ utility is given by (2.1)) and ([2.2)).

Firms’ utility

T = (ph — gn)dn — cn(Yin + Yan), (2.23)

T = (Pl —q)d; — Cl(y%z + ?ng)- (2-24)

We are taking the CSR costs to be separable, i.e., y%, + y3,, as the costs correspond to
the type of infrastructural investments that are separable, verifiable, and contractible. We
don’t assume a specific relationship between ¢, and ¢; such that either ¢, > ¢ or ¢, < ¢.
This is because, for example, (Klapper et al. (2012),p. 9) observe (in their data set) that
smaller firms (e.g., suppliers) are unlikely to have access to cheaper financing than bigger

firms (e.g., buyers).

Lemma 2.4.1. The equilibrium product prices of firm h and | when strategic CSR is allowed
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and there is no requlator is as follows:

1
Pr(Yihs Yon, Yi, Y1) = §[¢h — ¢+ apyin — ayu +y[(1—0)apyon — (1 —0n)arya] + gn + g1 + 3tr],
(2.25)

[—(on— &) Faryu—anyin+y[(1=0r) aryz — (1—0;) anyon) + gn + g1 +3t 7).
(2.26)

LWl

pl(yma Yah, Y11, y21) =

Proof. Let’s find the demand for the product from Salop Circle.

Consider an indifferent consumer at z*.

on + apyin + Y(anyon + Oparyer) — pr — ta* = oy + ayu + y(ayx + Oanyon) — pi — t(m — ).
Demand functions,

1
dy = 22" = ;[Cbh — &+ aptn — aryu + Y1 = 0)anyon — (1 — On)arya] +pr — pr +tr), (2.27)

1
dy =27 —2x" = ;[—(¢h—¢l)+a1yu—ahy1h+7[(1—‘9h)azym—(1—91)ahy2h]ﬂ?h—pl+m]- (2.28)

Let us assume dj, € (0,27) and up(z*) > 0. Later, we will express the feasible region in

terms of ¢.

The backward induction technique is used to find this game’s Subgame Perfect Nash
Equilibrium(SPNE). The last stage of the game is the firm’s deciding its product’s price.

We have to find p, and p; that maximize 7, and m; respectively.

dm h ddh
o n+ (Ph — gn) o

1
Ph = §[¢h — ¢+ apyrn — aryu + Y[(1 = O)anyan — (1 = On)agya] + gn + o +ta]. (2.29)

d2’ﬂ'h

— =2/t <0, ast > 0.
dp;,
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Therefore, p, maximizes 7. Similarly,

1
D= 5[—(% — &) + @y — apyin + Y[(1 — On)arye — (1 — 6))anyon] + g1 + pn + tr]. (2.30)

Substituting p; in py, and vice-versa, we get, equilibrium prices pp(yin, Yon, Y1, y21) and

pl(ym, Yan, Y11, yzl)-

]

Moving onto the next stage of backward induction, we get the equilibrium CSR invest-
ment efforts.

a?

Proposition 2.4.2. If there is no regqulator and when t > %[Zie{m}(l + (1 —0_)]*)=

Cq

, the equilibrium CSR investments made by firms h and | are given by:

N — : e [oraton 00 - (st - 1+ ha - )2
Ota |28 — 50, 0, 0 (1+ [1(1 = 6)]2) 2]
+ (Ot + a}(1+ (L= 8D
+ (9te; — 2a7 (1 + [y(1 — 6,,)]%))3tr |,
(2.31)
vii= — 1 | -9t - a0 - aste -+ b - 0%
Otan| 228 — 57,y (1+ [y(1 = )]2) 2=
+ (Oter + a1+ (1 - 6)1) T
+ (9ten — 2a5, (1 + [y(1 — 6)]*))3tr |,
(2.32)
Yo = (L= 00)yTn, vy = 71— On)ys;. (2.33)
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Proof. We need pj, — p; which we get from Lemma [2.4.1,

2
Ph— D= §[¢h — O+ apyin — ayu + Y[(1 = 0)anyen — (1 — On)aryal].

Updating the demand functions,

1
dp = g[% — ¢+ apyin — ayu + Y[(1 = O)anyon — (1 — On)arya] + 3tr],

1

d = —
Y

[—(on — &) + awyu — anyn + (1 — On)aya — (1 — 6))anyon] + 3tx].

(2.34)

(2.35)

Moving onto the next stage of the backward induction, i.e., we have to find optimum ¥y,

Yuus Yon, and Y.
We have to solve 4 equations simultaneously, i.e.,

dﬂ'h dﬂ'l

o, ST,
dyin dyu
d d
dm o dmo_
dyan dya
Consider ({2.36)),
1
Yin = W[Qbh — ¢ — ayu +Y[(1 = O)anyzn — (1 — On)arya] — gn + % + 3tm).
Tan, YR
The second-order condition:
&, 242 az
=" _9¢, <0, implies, t> 1.
e ot Ch implies 9er
Similarly,
1

(2.36)

(2.37)

(2.38)

Yu = gﬂ—_al[—(qﬁh — ¢1) — apyin +Y[(1 = On)agyx — (1 — O))anyan] — g1 + %h + 3tr]. (2.39)

ap
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The second-order condition:

d*m  2a? a?
——="1_92¢ <0 implies,t > —-.
dy?, 9t l P 9¢;

From (237),

1

Yon = p
(7(19,t9};)ah - 7(1 - el)ah)

2

Second-order condition,

Prp _ 2lv(1=0)an)?

a2, 9t —2¢, <0,
gives, t> —[7(1522)%]27
implies, V(f_t% > (1 —60)ay.

Hence, the denominator of ys, is positive.

1

Yo = -
(7(19:&9;)(11 — (1= 0p)a) 2
Second-order condition,
d? 2[v(1 -0 2 1—6 2
7;[ = b ne —2¢; <0, implies,t > —h< n .
dyy, 9t 9¢
Hence, the denominator of yy; is positive.
Letm:%andnzgé—lcl.
Substituting in [2.38],
1
Yin = n(¢h — ¢+ [(1 = O)anyan — (1 — 9h)azy21]>
mn — apn — am
a n+a
~ 0= S+ 5 M)+~ 23t

26

(6 — &1+ anyin — aryu —Y(1 — ) aryor — gn + g + 3tn].

[—(¢h—¢z)‘Hllyu—ahym—’Y(l—@l)ahyzh—gz—i-g—h+3t7T -

(2.40)

(2.41)

(2.42)



Yu = ! [m< —(¢n — &) +y[(1 = Op)agya — (1 — el)ahy%])

mn — apn — am

(2.43)

ap m + ap
— (m— ?)gl + ( 5 ))gh + (m— 2ah)3t7r} .
Letr:mn—ahn—alngt [%_M_M}
hay aj ap,

1
AnYin — @y = |:(ahn + am) (¢h — O+ (1 —)anyan — (1 — Qh)azyzzD
— (apn + %)gh + (aym + %)gz + (apn — alm)Stw} )
I ap | af
We need r > 0, which gives ,t > — 4+ —.
9Ch 9Cl
. T 1-— 91 1-— Qh
V= aya—ey iz i)
9t 9ten g 9\ Cill_j
— — 1 1—0,
Y2(1—6,)(1 — 0y) [ ana; Z (14 ) a;

ie{h,l}

We need v > 0, which gives

' %l > (+h —em“—?].

) Ci
ie{h,l}

We have the altruistic CSR investments by both firms,

. Lln(en—a) 1 2n — q 1 n -+ a
Yon = 7 [m +3 (’7(1 — Op)ar — m) 9t 3 (’Y(l — On)ar + m) 9

' <77(ll_——%g;) - 2= 9h)az> 3m] ,
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2m — ap,

(7(1 —0)ay, — m) g+ % (7(1 — O)an + %) Y

' (’7;1_——2;1]1) ~ (- 9l)ah> 3t7r] ,

To calculate y7;, and yj, we need,

0 o~ 1= el = [( (=) o (7=7) azm) (6n - 1)
(i) n o0+ (15 im0 3
() i+ (1) atem -}
(1 =200 (A48 220 Y

Using the above expression we get y7;, and yj;.

O

The above proposition gives the CSR investments the high- and low-type firms make when
competing with each other. The spillover factor ; where i € {h,l} significantly influences
altruistic CSR investments made by firms. For instance, y3, is v(1 — 6;)y;, . So when 6,
tends to 1, i.e. almost all of the altruistic CSR investment made by h benefits [ and the

consumers who buy products from [, due to this y3, tends to 0 even if y3, fully benefits h.

We have the solutions for the last stage of the game, i.e., the equilibrium product prices
by substituting equilibrium CSR outcomes from Proposition [2.4.2 in Lemma [2.4.1.

% 3tCh % % 3tcl %
ph:a_hylhu b= 3/11 (244)
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Let’s see how Consumer Surplus for a duopoly is calculated, which can be used to un-

derstand how consumers are affected in the analysis part.

Consumer Surplus

The Consumer surplus for the duopoly, when strategic CSR is allowed, is,

*

0322{/ CSh—i—/ CSI],
0 T*

*

S =2 [/ (on + anvan + Y(anyon + Oharyx) — pn — tx)de
0

+ / (& + ayu + vy + Oranyon) — pr — t(m — x))dm} :

*

Implies,

tx*
S =2 [ (¢h + apyin + v(@nYon + Onaiya) — pn — > x”
t(m—x* .
+ (9255 + ayu + Y(aya + banyan) — o — g) (r —x )] :

where x* is the position of the indifferent consumer.

Corollary 2.4.3. Ifa, = a; =1, 0, = 0, = 0 and g, = g = 0, there is no requlator
and when t € (max{ts, ty,t5,te},t7) and t; > max{ts, ty, ts,ts}, the equilibrium price, the
demand for the product, CSR investments made by the firm, and the Producer surplus are

given by:

CSR outcomes,

. Otalon - ¢l)+<9tcl 21+ (1 - 9)]2))3m
N = 0t Otenas — (1 + (1 — O)2) (e + @)

(2.46)
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—9tcn(pn — ¢z)+<9tch 21+ (1 - 9)]2)>3t7r

= 2.47
Yu 9t (9tepe, — (L+ [y(1 = 0)]?)(cn + @) (247)
yor =71 = Oyin,  yz =1 — Oy (2.48)

Prices,
pr = 3tepyyn, o= 3tayy;. (2.49)

Demands,

dy = 3cnyyn,  df = 3ayy,. (2.50)

Profits,
T = (Oten = L+ (L= 0)) cnyth, = (9t — (L+ (1= 0)P) ewii.  (2.51)

Proof. We get the CSR investments directly from Proposition [2.4.2 by substituting values
for ¢;, a; and 6;, i € {h,l}.

We get equilibrium prices and demands by substituting these equilibrium CSR investments
in [2.25] [2.26] [2.34] and [2.35]

Profits of firms are given by

T = phdy — cn(yin + yan) = 3tenyiy * 3cnyt, — en(L+ 72 yin
= (9tcp, — (1+ [y(1 = 0)]%)) chyir-

T =pid; — (Y + yist) = 3tayu * 3ayny — a(l + %)yt
= (9ta — (1+ [v(1 = 0)]*)) ayii.

Finding feasibility region,
We need dj, € (0,2m)
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dy > 0 gives,

(=), 20+ (1= 0))

t> —
3T 901

dy < 27 gives,

‘s On — G N 201+ [v(1 - 9)]2).
3 9Ch

We need uj(z*) > 0 gives,

t> [27r(1+72(1—0))(ch+Cz)+3ChCl(¢h+¢z)
TChHLC]
2r(1+9*(1 = 0))(ch + a) + 3ena(on + ¢r))?
- 8mene [27T (1 +72(1=60) 2+ [y(1 - 01+ 9)) +3 Z cilY? (L —0)(¢; — 00_;) + &;] ]’
i€{h,l}
t < B 1 [27r(1 + 721 = 0))(cn + 1) + 3ener(on + )
TChHC|

@2 (14+~%(1 = 0))(ch + @) + 3cncr(dn + ¢1))?

T smene lzw L+A =02+ hA=0OPA+6)+3 D> al*(1-0)(¢i—06_i) + 6] ]
i€{h,l}

[]

Altruistic CSR investments made by both firms are (1 — 0) times its’ strategic CSR
investments. Considering the utility of a consumer who buys the product from a firm i: for
1 unit of strategic CSR investment made by the firm, it gets 1 unit of profit in return as
the consumer gets 1 unit of benefit. For 1 unit of altruistic CSR investment made by firm 1,
consumers who buy a product from ¢ get v units as benefits. But, a consumer buying from
another firm (—i) also benefits from the altruistic CSR spent by firm 4, which is v unit
of altruistic CSR in magnitude. For 1 unit of altruistic CSR investment made by 1, it gets

(1 — @) unit in return.

The CSR investment costs are convex, so investing only in 1 type of CSR, which gives
more return per unit investment, is not a good strategy for i. For profit maximization,

marginal cost should equal marginal return. Firm ¢ gets 1 unit return in strategic CSR and
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7(1 — 6) unit of return in altruistic CSR for 1 unit of investments made. When we take
the derivative of the cost function w.r.t CSR investments, we get a linear equation of CSR
investments, i.e., the marginal costs are some constant times CSR investments. We need
marginal return equals marginal cost. Therefore, the investments made by the firm will be,
for yi, unit of strategic CSR invested by firm 4, it will invest (1 — #)y;, unit of altruistic
CSR.

Let’s see how a change in the model parameters affects the prices, demands and CSR

investments of firms as given by Corollary [2.4.3.

First, consider the brand value difference (A¢). An increase in A¢ benefits h and is bad
for [. Consumers care about the firm’s brand value while buying their product and our model
assumes that the brand value of h is always greater than that of [. So when the difference
in brand value increases, the demand for product of h will increase and hence, the revenue
of h will increase. With more revenue, h can invest more in CSR. Consumers care about
firms” CSR investment, further increasing demand. With increased CSR investment, h can
further increase the price. Cumulatively, this will increase the profit of h. For [, an increase
in brand value difference decreases their demand among consumers, which will force them
to reduce price. Due to decreased revenue, their CSR investment will decrease; hence, the

price and demand will decrease again. Therefore, its profit decreases.

When ~ increases, consumers care more about altruistic CSR. Hence, altruistic CSR
investment of both h and [ increases. Let’s see how prices, demands and strategic CSR
investments are affected when v and 6 change. The price and demand are some constant

times strategic CSR investments. So, in the proposition below, we only consider strategic

CSR.

Proposition 2.4.4. 1. If Ap < B 3tr,

— cpte
oy}, decreases with v and increases with 0.

e yj, increases with v and decreases with 6.

2. If A¢ > 2% 3tr,

htc
o yi, increases with v and decreases with 0.

e yj, decreases with v and increases with 6.
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Proof.

dyt, 2v(1 — 0)%ci[(ch + c1) Ap — Ac(3tr)] dyy, _27(1 —0)%cul(cn + c) Ad — Ac(3tr)]

dy  (9tener — (14 (1= 0)2)(cn +a)*’  dy (9tcner — (14 [y(1 = 0)2)(cn + @)’

dyiy, — 292(1 = 0)allen +c)Ad — Ac(3tm)]  dyy 2921 = O)en[(cn + ) Ap — Ac(3tr)]

do (9tcner — (L+ (1= O)2)(cn+ ) A8 (tener — (1+ [v(1 = 0)]2) (e + )

From above, we can see that [(c; + ¢;)A¢ — Ac(3tm)] is the sign determining factor of

these derivatives. OJ

Ac
chtc

relatively low compared to the cost difference and h is inefficient in spending CSR. This

Let’s consider the market region: A¢ < 3tm, i.e., the brand value difference is
scenario favors [ more than h. Hence, we got the result: when ~ increases, the price,
demand and strategic CSR investment of h decreases. For [, the opposite happens. As
both firms are profit maximizers, the spillover factor 6 negatively relates to firms’ altruistic
CSR investments. The above proposition shows that 6 has the opposite behavior of . The
spillover is an externality caused by the other firm. This highlights the need for a regulator
when the spillovers are high, as it will tend profit-maximizing firms to invest less in altruistic
CSR.

Consider the market region: A¢ > ChATCCZEStW. This situation can arise if: (i) h is efficient
in spending CSR or (i7) h is inefficient in CSR spending and the brand value difference is
relatively high compared to the cost difference in CSR expenditure(Ac). This scenario favors
h more than [. Therefore, when  increases, the price, demand and strategic CSR investment

of h increases. For [, the opposite happens.

2.4.2 Strategic CSR Is Not Recognized

The regulator not recognizing strategic CSR may be a favorable situation for [. Firms can
only invest in altruistic CSR as strategic CSR is not recognized. Intuitively, most of the
time, h invests more in CSR as it has an inherent advantage of its higher brand value, which

it will use for higher CSR investments. As altruistic CSR has this spillover component, h’s
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CSR investment can benefit both firms.

Consumer utility

up, = ¢+ y(anyon + Onaryar) — pn — t, (2.52)
up = ¢+ y(aya + anyan) — p — t(r — x). (2.53)
Firms’ utility
Th = (P — gn)dn — Chyghu (2.54)
m = (p — g0)di — . (2.55)

Lemma 2.4.5. The equilibrium product prices of firm h and | when strategic CSR is allowed

and there is no regulator in a duopoly are as follows:

1
Pr(Yon, Yor) = §[¢h — ¢ +[(1 — 0)aryan — (1 — On)arya] + gn + g1 + 3tx], (2.56)

Pi(Yon, yar) = %[_(Cbh — @) +7[(1 = On)arya — (1 — O))aryon] + gn + g1 + 3tm]. (2.57)

Proof. Let’s first find out the product demand from Salop Circle.

Consider an indifferent consumer at Z.
up(2) = w(2),

én + apyan + Y(anyon + Oharyar) — pp — t = ¢ + ayu + Y(aya + Ganyon) — o — t(m — ).

R 1
d, =20 = ~[on — 61+ (L = O)anyor — (1= On)aryer] +pr — pi + ], (2.58)
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dp=2m — 2% = %[—(Cbh —¢1) +[(1 = O)aryar — (1 = O)anyan] + pn — pr +tr]. (2.59)

Let us assume dj, € (0,27) and u,(2) > 0. Later, we will express the feasible region in

terms of t.

We have to find p, and p; that maximize 7, and m; respectively.

dm h ddh
o n+ (Ph — gn) o

1
D = §[¢h — ¢ +[(1 — 0)anyan — (1 — Op)ayyx] + gn + pi + tr.

d27T h
dp}

Therefore, p, maximizes 7. Similarly,

=-2/t<0, ast>0.

= %[—(ﬁbh — &) + (1 = On)aryar — (1 = 0)anyon] + g1 + pu + tml.

Substituting p; in py, and vice-versa, we get, equilibrium prices py (yon, y21) and p(yon, yor)-
O

Proposition 2.4.6. If there is no requlator and when t > %2 Zie{h,l}w , the

equilibrium CSR investments made by firms h and | are given by:

(1 —6)
Otay| 2t — 3y [y (1 — )22

7

]hmm—@wwwq—mwrwm%%

Yon =

+ (9te; + a2[y(1 — eh)m%

+ (9tc; — 2a7[y(1 — 6,,)])3tr |,
(2.60)
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v(1 = 6)
9tay, % - Zie{h,l} [7(1 - 92)]2%

i = ]{—%mm—@w4w%—dha—mm%

+ (Oten + i [3(1 = B)])

+ (9tcy, — 2a3 [y(1 — 6,)]?)3tr|.

(2.61)

Proof. Updating the demand functions by substituting the prices (2.56) and (2.57) in the
demand functions (2.58) and (2.59) ,

dy, = %[gbh — ¢+ [(1 = O)anyon — (1 — Op)arya] + 3t], (2.62)

1

d = —
Y

[—(gbh — gbl) + ’7[(1 — Hh)alygl - (1 - Ql)ahygh] + 3t7T]. (263)

Next stage of backward induction: Solving for CSR outcomes, we get o, and go;.

Second-order condition for CSR outcomes,

1—9,1' CLZ‘2
Ry e

) Ci
1e{h,l}

]

We have the solutions for the last stage of the game, i.e., the equilibrium product prices
by substituting equilibrium CSR outcomes from Proposition [2.4.6 in Lemma [2.4.5.

~ A

3tcy, A 3tcy N
= = —19. 2.64
bn (1 el)ah?/%, b (1 Hl)alym ( )

The comparison of solutions when strategic CSR is recognized v/s not recognized is not as

direct as the monopoly case, so we need careful analysis to interpret these.
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Corollary 2.4.7. Ifa, = a; =1, 0, =6, =0 and g, = g, = 0, there is no requlator and
whent € (max{ts,ty, t10,t11},t12) and t1o2 > max{ts, ty, t10,t11}, the equilibrium price, the
demand for the product, CSR investments made by the firm, and the Producer surplus are

given by:

Let us consider 2 expressions,

L 9tcl(¢h - (251) + (9tCl — 2["}/(1 - 9)]2)3t7T

_ 2.65
n 9t(9tcne, — [y(1 — 0)2(ch + 1)) (2:65)
Q _ —9tch(¢h - gbl) + (9tch — 2[’7(1 — Q)]Z)Stﬂ' (2 66)
9t(9tcne — [Y(1 — 0))%(cn + 1)) ) ’
Prices,
Pr = 3tcwYn, P = 3ty (2.67)
Demands,
dn = 3chin,  di = 3. (2.68)
CSR,
Gon = Y1 = ), Yo = (1 = 0)7s. (2.69)
Profits,
fn = (9ten — [Y(1 = O)) ey, 71 = (9tc — [y(1 = 0))°) . (2.70)

Proof. We get the CSR investments directly from Proposition 4 by substituting values for
gi, a; and 0;, i € {h,l}.

We get equilibrium prices and demands by substituting equilibrium CSR investments in [2.56]
[2.57] [2.62| and [2.63]

The profits of firms are,

Tn= (pn — gn)dn — cny3, = 3tenGn * 3cntin — cn(y(1 — 0)3;)
= (9tch —[v(1 = 9)]2) chg),%.
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1= (p— g)di — ayi = 3tag * 3ag — a(y(1 — 0)g;)
= (9tc; — [v(1 = 0)]?) a9y

The feasibility region is given by,
We need dj, € (0,2r),

dy < 27 gives,
— 2 1—0)]?
> ¢h le [’7( )] )

3 9Ch
czh>0gives,
_ _ _ A2
Lo —n=0) 200
3 9Cl

We need 4y, (z) > 0, which implies,

t> 2172 (1 — 0) (e + ¢;) + 3enei(dn + )

187TChCl

(272 (1 — 0)(cp + ;) + 3ene(on + dr))?
- 8772(1 — O)en [27[7(1 - ‘9)]2(1 +0) + 3[ci(¢r — Obn) + cn(Pn — 9¢1)H 7

Rrcrd 2m72(1 — 0)(cn + ¢;) + 3enei(dn + d)

(2my*(1 = 0)(cn + &) + 3enci(on + &1))”
— 8772 (1 — O)eney [2m[y (1 — )2 (1 + 0) + [ci(d — 06n) + cn(on — 09y)]]

]

Let’s see how prices and demands change w.r.t v and 6. The below proposition only gives

price results. The same results hold for demands which are %ce.

Proposition 2.4.8. 1. If Ap < B 3tr,

cptcy
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e Py, decreases with v and increases with 6.

e p; increases with v and decreases with 6.
2. If Ap > 253t

e Dy increases with v and decreases with 6.

e p; decreases with v and increases with 6.

Proof.

dpn, _ 6ty (1 — 0)2cral(cn + ) Ad — Ac(3tr)] dp, _ 6ty(1 - 0)2char|(cn + ) Ap — Ac(3tr)]

dy (9tcne — [y(1 = 0))%(cn, + cl))2 Tody (9tcne — [v(1 = 0))%(cp, + cl))2

dpn _ _6t72(1 — O)enaillen + a)Ad — Ac(3tm)]  dpy _ 6ty (1 — O)cpal(cn + ¢)Ad — Ac(3tr)]
df (9tcner — [Y(1 = O)(cn +2))* ~ df (9tcncr — [y(1 = 0)](cn + 1))

From above, we can see that [(c; + ¢;)A¢ — Ac(3t)] is the sign determining factor of these

derivatives. O

2.4.3 Comparisons

For feasible solutions in this subsection we need ¢t € (max{ts,ty,ts5,t6},t12) and t15 >
max{tg,t4,t5,t6}.

2.4.3.1 hv/sl

Let us compare the strategic CSR investments made by h and [ when strategic CSR is
recognized. This can also be used to understand the comparison of altruistic CSR as y3;, =
v(1—0)yj;. Fori e {h,l}. Also, price and demand comparison is captured here as they can

be written as constant factors times yj;.

Proposition 2.4.9 (Strategic CSR investment: h v/s [). If

Ac

Agp >

3tw, then yi, >y, - 2.71
ot Yin = Yu ( )
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Ac

Ag <

3tm,  then vy, <y . 2.72
ot Yin = Yu ( )

Proof. We have,

i Ici(opn — ¢1) + (9te; — 2(1 + [y(1 — 6)]?)) 3tx
1h 9t (9tcpe, — (L + [v(1 = 0)]2) (e + @)

. —9ten(dn — ) + (9ten — 2(1+ [v(1 = 0)]?)) 3757T‘

AT T 0 Otene — (1L (1= 0)P)(en + )
This implies,
y* B y* _ (Ch + cl)(qﬁh — ¢l) — (Ch — Cl)3t7T
T Otene — (L+ (1= 0))2)(en + @)
yi, — vy, >0, hence, ¢p— ¢ > MB)&W.
Cch +
Otherwise, we have the opposite result. O
87|
6,
4,
3 2 1 mt,
of &
-2/
-4}

Ag
Figure 2.3: vy, v/s v5,

Parameter values: ¢; = 10, ¢p, € (10,20), ¢; =5, € (1,13), vy=1,0 =02, t, = 1.5, t, = 2.1.

The shaded region is where the first variable is greater than the second vari-
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able. The non-shaded region signifies the region where the first variable is lesser

than or equal to the second. Here, the shaded region signifies v}, > v,

If the accessibility cost of the products () increases by keeping other parameters constant,
the area covered by the region in the market where the strategic CSR of firm [ is more than

that of firm A increases.

When h is efficient in investing CSR, then always strategic CSR spending and altruistic
CSR spending(ys; = v(1 — 0)y];) of h is greater than [. When h becomes inefficient in
spending CSR compared to [, it can go either way. [ will spend more on CSR when it is
highly efficient in spending CSR compared to h and the brand value difference is relatively
low compared to the difference in their efficiency of spending CSR(Ac). Even if h is inefficient
in spending on CSR, if it has a high brand value difference with [, it can use the revenue

generated due to the brand value difference on CSR investment.

Producer Surplus

1.0f

0.8t

0.6¢

0.4+

Ac

1 mt,

0.2f o

0.0t

-0.2E l : : . r
00 02 04 06 08 10
A¢

Figure 2.4: 7} v/s 7}

Parameter values: ¢; = 10, ¢p, € (10,11), ¢; = 1,¢5 € (0.8,2), v =1,0=0.1,t, = 0.6, t, = 2.

With higher brand value, h has an advantage over [. We can check which region favors [.

Just above, we had seen that [ will invest more in CSR v/s h in the region: A¢ < %37571

But when we compare profits, [’s dominance in this region reduces. In some parts of this

region, [ couldn’t cover the expenses from the increased CSR spending in its revenue, which
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resulted in h’s dominance in terms of profit. The increased CSR spending was due to the

competition with h, which we couldn’t see in the monopoly.

2.4.3.2 Strategic CSR allowed v/s Not allowed

Proposition 2.4.10 (Altruistic CSR investment of h, [). a If

Ac R . R
Ag > 3tm,  then  y5, > Gon, Yoy < You- (2.73)
chp +
Ac . . . R
Agp < 3tm,  then ys, < Yon, Yay = Y- (2.74)
cy+ ¢

Proof.

. V(1 —-0)
29t (tener — (14 (1= 0)]%) (cn + 1))

(9tcu(6n — 1) + (9ter — 2(1 + [y(1 = 0)]%)) 3tx .

7(1—0)
9t (Ytene, — [v(1 = 0)]2(ch + 1))

Jon = [9tcl(<bh — ) + (9tc — 2]v(1 — 0)]2) 3m].

The difference in altruistic CSR investment when strategic CSR investment is recognized
and not recognized,

Y(1 = O)erf(en + ) (Pn — &) — (cn — ¢)3tT)] ‘
Otencs — (1+ [Y(1 — 0)]2)(cn + cl)) <9tchcl (1= 0)]2(en + cl))

y;h - th = (

The denominator of the above expression is greater than zero due to the constraint for

t. We also know y(1 —0)¢; >0asy > 0,0 € [0,1) and ¢; > 0. y3, — g2, > 0 implies,

(cn +c)(on — ¢1) — (cn — ¢)3tm > 0,
(cn +c1)(on — ¢1) > (cn — ¢)3tm,
On — P1 > (en =)

cn + ¢

3tr.

42



Otherwise, we have the opposite result.
For [,

. v(1—0)
Yo = 9t (9tene, — (1+ [vy(1 = 0)]2)(cn + @)

|~ Oten(n— dn)+(9ten — 21+ (1= O)) )3t .

u =g Oton _?7((11__92)]2(% o)) [ — 9ten(dn — 1)+ <9tch —2[y(1 - 9)]2) 3m} )
. o V(L = O)cn[—(en + ) (dn — 1) — (e — cn)3tm)]
Yo — Y2 .
(thhcl (14 (1= 0)]2) (e + cl)> <9tchcl (1= 0)]2(en + cl)>

O

We can say that when strategic CSR is recognized, h and [ have a severe competition
where both can use both CSRs (strategic and altruistic) to increase the demand, hence price
and cumulative revenue relative to the cost. When strategic CSR is not recognized, h and
[ compete moderately. From Proposition [2.4.9, when strategic CSR is recognized, we know
that the altruistic CSR of A is more than [ in the region A¢ > %Stw. Therefore, here we
can see that, for h, altruistic CSR, when strategic CSR is recognized, dominates the case that
is not recognized. But, for I, which has a disadvantage in this region, the severity of downfall
when strategic CSR is recognized is more than that of a non-recognized case. Therefore,
here, strategic CSR not recognized dominates the recognized scenario. In A¢ < ﬁiﬁﬂ' the

opposite happens.

Let us compare the total altruistic CSR when strategic CSR is recognized v/s not recog-

nized.

Proposition 2.4.11 (Total altruistic CSR investment). If

cn < ¢,  then Z Yai = Z Yoi - (2.75)

ie{h,l} ie{h,l}
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If ¢y, > ¢; and

Ac

A¢p > 3t th b < U2i 2.76
¢ oot en.E Yas E J2 (2.76)

ie{hl} ie{hl}
Ao < B 3 Sz Y g (2.77)

T en - i . .
=~ cn + ¢ ; . Yoy = ' Y2
1€{h,l} 1€{h,l}

Proof.

(1 = 0) (et — en)l(en + ) (dn — 1) — (en — a)3tm)] _
Otener — (14 [y(1 — 0)]2)(cp + cl)> <9tchcl — (1 = 0)]2(cp, + cl)>

Yor + Y1 — (Yon + Y1) = (

If ¢; > ¢y, look at the proof of h-type in the above proposition. If ¢, < ¢, see the proof
of [-type in the above proposition. O]

Equation [2.75]implies that: If the High type’s investment cost is lower than the low type’s
(i.e., h-type is efficient in investing), then the sum of altruistic CSR investment when strategic
CSR is recognized is greater than the sum of altruistic CSR investment when strategic CSR
is not recognized. If the High type is inefficient, then it can go either way (see and
2.77)).

8F — ‘ — 8 : T 7 8
6 6 ] 6l
4f 4 ] 4f
g 2 mt, q 2 mt, a2 mt,
0 b 0 G 0 b
-2 -2 ] -2
4l : : : : | I . ‘ . ] 4l : : : : |
0o 2 4 6 8 10 0 2 4 6 8 10 0o 2 4 6 8 10
Ad A A
() Y5y, v/s Gon (b) v, v/s G () Yap + Y3y V/S Jon + G

Figure 2.5: Altruistic CSR comparison: Strategic CSR is recognized v/s Not recognized for
different values of t.

Parameter values: ¢; = 10, ¢p, € (10,20), ¢; =5, € (1,13), vy=1,0 =02, t, = 1.5, t, = 2.1.
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From the above, we can infer that altruistic CSR acts more like a complement to strategic
CSR than a substitute. Therefore, we can see allowing strategic CSR benefits in the increase

of altruistic CSR investment by firms.

Remark 2.4.1 (Total CSR investment of h and ). 1. For h, the total CSR investment
when strategic CSR is not recognized dominates the total CSR investment when strategic
CSR 1s recognized, when the brand value difference is lower, h’s CSR spending efficiency

decreases and lower t.

2. Forl, the total CSR investment when strategic CSR is not recognized dominates the to-
tal CSR investment when strategic CSR is recognized. When the brand value difference

1s higher, 1’s CSR spending efficiency decreases and lower t.

3.0F
2.5¢
2.0¢

G 15 Lot

t
1.0¢ 2

0.5

0.0H l ‘ l ‘ H
00 02 04 06 08 10
Ag

Figure 2.6: y3, + y3, V/S Yon

Parameter values: ¢; =5, ¢p, € (5,6), ¢, = 1,5, € (1,4), y=1,0 = 0.1, t, = 0.45, t, = 0.46.
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1.0f

0.8

0.6

Ac

M t1
0.4+ 1 ob

0.2

0.0 : : /

00 02 04 06 08 1.0
Ad

Figure 2.7: yi, + y&, v/s U

Parameter values: ¢; =5, ¢p, € (5,6), ¢ = 1,¢, € (1,2), v =1, 8 =0.1, t, = 0.505, ¢, = 0.525.

The above remark and figures are surprising as we can see that there can be situations
where the total CSR investment of firms ~ and [ when only altruistic CSR. is recognized can

also be dominant in some market scenarios.

Let’s see how the magnitude of price and demand changes for the firms when strategic

CSR is recognized v/s not recognized w.r.t .

Proposition 2.4.12 (Magnitude of price and demand w.r.t 7). If A¢ < 2 3tr, when v

cptcy
increases, the price and demand of h increases faster when strategic CSR is not recognized

v/s recognized. Forl, the price and demand increase faster when strategic CSR is recognized
v/s not recognized.

Otherwise, the opposite happens for h and [.

Proof.

Ay — du) _dd;, _ dd
dry dry dry
=6ty(1 — 0)*char](cn + a) Ad — Ac(3tr)]

1 1
((975%01 — (14 (1= O)R)(en+a)?  (Otencr — (1 — 0)]2(cn + Cl))z) '
(2.78)
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We clearly have,

(9tener — (14 [y(1 = 0)]2)(cn + @1))® < (9tencs — [y(1 — 0)]2(cn + 1))’
1 1
(9tenei—(1+[y(1-0)]2) (ch+er)) > (9tenei—[y(1—0)]2(cpte))*

1 o 1 > 0
(Otenei—(1+[y(1=0)12)(ch+ar))®  (9tener—[v(1-0)]2(ch+ar))” '

Therefore,

Hence,

When A¢ < - hAqu 3tm, d(d’&;dh) is negative. In both scenarios, the demand for A decreases

in this market region when ~ increases. The demand for A when strategic CSR is recognized

is decreasing at a faster rate than its demand when strategic CSR is recognized. A similar

d(d —dy)
dy

trend is observed for price. Here, is positive.

When A¢ > - hffq 3tm, d(did;dh) is positive. Here, the demand of h when strategic CSR
is recognized increases faster than when strategic CSR is not recognized. Here, d(dzrfdl) is
negative u

Producer Surplus

8 ‘ I ‘ 8f = ‘ — 8F

! | 4 ]

4+ 4 j 4}

g 2 mt g 2 t, 3 2 nt,

0 ty 0 ty 0 ty

2 -2 -2
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
Ap Jiv:) Ag
(a) T v/s Ty, (b) m v/s (c) mp +7f v/s 7+ 7

Figure 2.8: Profit comparison: Strategic CSR recognized v/s Not recognized for different
values of t.

Parameter values: ¢; = 10, ¢, € (10,20), ¢; = 5,¢p, € (1,13),y=1,0 =0.2, t, = 1.5, ¢, = 2.1.

Remark 2.4.2. 1. The market regions where strategic CSR is recognized dominates are
disjoint for h and l. Hence, there is a common market region where strategic CSR 1is

not recognized dominates for both h and l.

2. When strategic CSR s recognized, higher accessibility cost t, benefits | and is bad for
h.
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3. If we compare the total Producer Surplus, the graph is similar to h’s result but eats out

the upper layer due to l’s result.

Consider accessibility cost t. Mathematically, if we see the expressions of profit of firm A
and [, when ¢ increases, the weight on brand value decreases(i.e., 3t term will become more
dominant), which will benefit firm [ as it has an inherent disadvantage of low brand value.
In the real world, when the accessibility cost per unit distance (t) increases, consumers who
are far away from h and nearby to [, but used to buy from h, will prefer to buy from [ as

the disutility in reaching h will be greater than the brand value difference.

From the figures above, considering h and [ separately, we can see that some regions in
which strategic CSR recognized cases dominated in altruistic CSR comparison have gone in

favor of strategic CSR not recognized in this profit comparison.

Consider h. The region of interest is A¢ > ﬁi’)tw. We have to understand why the
top layer of the region has gone in favor of the case when strategic CSR is not recognized
while comparing profits, even when h has been spending more altruistic CSR when strategic
CSR is recognized v/s not recognized, as it indicates that the scenario should have been
better for h. The top layer of this region indicates that the brand value difference is slightly
greater than the cost difference of spending CSR. This region saw higher altruistic CSR
investment when strategic CSR is recognized v/s not recognized. Therefore, h could incur
more price and also have more demand when strategic CSR is recognized v/s not recognized.
However, to increase the price and revenue, h also increased its investment in strategic
CSR while competing with {. A had to incur the cost of both CSRs when strategic CSR is
recognized. However, since the cost difference in CSR expenditure(Ac) is only slightly lower
than the brand value difference, h couldn’t exactly convert the increased spending of CSR
into revenue. Even though the price and demand are higher when strategic CSR recognized
v/s not recognized, the higher CSR investments in both types of CSRs when strategic CSR

recognized v/s not recognized incurred h a greater cost.
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Figure 2.9: Profit comparison: Strategic CSR recognized v/s not recognized for different
values of ~.

Parameter values: ¢; = 10, ¢p, € (10,20), ¢; =5, ¢, € (1,13), 0 =0.1, t = 2, v, = 0.5, 7, = 2.

Remark 2.4.3. When consumers care about altruistic CSR relative to strategic CSR in-
creases, i.e., 7y increases, both firms, which are intermediaries between consumers and the

requlator, benefit when strategic CSR is recognized v/s not recognized.

This remark is interesting because it feels counter-intuitive. When the weight given to
altruistic CSR increases, it is better when strategic CSR is recognized rather than allowing
only altruistic CSR.

Later in the consumer surplus, we will see that a strategic CSR-recognized scenario is
always better for consumers than a non-recognized one. When ~ increases, the incentives
for altruistic CSR by allowing strategic CSR is higher compared to not allowing it. So,
aiming to maximize social welfare, the regulator will be better off allowing strategic CSR

when consumers’ concern for altruistic CSR increases. It is a win-win for all.

Let’s first consider h and see what happens to its profit when ~ increases. Consider the
region: A¢ < %?ﬁﬂ'. The profit of h when strategic CSR is not allowed is always greater
than its profit when strategic CSR is allowed( 7; < 7). Since, p; < pp and d;, < d;. The
total CSR investment can go either way in this region. If ¥, +y3, > Gon, then yis +yi2 > 93,
Therefore, pid; — cn (Y2 + 132) < pady, — §2,.In some parts, we can see that v, + y, < fon,
but here the revenue of A when strategic CSR is not recognized is higher that deficits its
lose in CSR expenditure. This region always favors A in terms of profit when strategic CSR

is not recognized v/s recognized. So here, we cannot see any effect on the profit of h for
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different values of ~.

Ac

—=&3tm. Due to the competition
htc

Let’s see what happens to h in the region: A¢ >
with [, h has to invest in both CSRs when strategic CSR is recognized. In the top layer of
this region, even though the product’s demand is increased and there is an increase in the
product’s price, the revenue is not increased as par the cost when strategic CSR is recognized
v/s not recognized. Since in this part of the region, the brand value difference is only slightly

higher than the cost difference(Ac).

Ac
chtc

Mathematically, in the region: A¢ >
p;kl > ﬁhv d}t > dhv y;h > g?h'
Therefore, p;d; > ppdy,.

3tm, we have,

We can also clearly say that pid; — cpyse > ﬁhcfh — cha,

* 7k *2
Prdp, — Chlya), =

Ch {c _ h(l—f))]?] <9tCz<¢h—¢z)+<9t0z —2(1+ [7(1—9>]2>>3t7r)2
o | " ot Otcner — (1+ [v(1 = 0)]2)(cn + 1) ’

~ 3 ~9
Drdy, — sy, =

h {C _ b= 9)]2} (9tcl(¢h — ¢) + (9te — 2[y(1 — 9)]2>3m)2
o | " 9t 9tcre — [y(1 — 0))%(cn + @) :

A . A
pid; — chyst > prdy — cnla, & Ad > Ch—qutw.

Since 7} has an extra —c,y;: term, i.e., the cost of strategic CSR investment, this term
eats into the region where the revenue of h when strategic CSR is allowed has been dominant
over its profit when not allowed. In the top layer of the region where the brand value
difference is slightly higher than the cost difference(Ac), h couldn’t capitalize the increased
CSR investment due to competition with [ into the total profit. Therefore, this part is
dominated by profit of A when strategic CSR is not recognized.

When ~ increases, the price, demand and CSR investments of h when strategic CSR is
recognized increases faster v/s not recognized as given by the derivatives w.r.t . Since the
revenue is increasing faster when ~ increases, firm A will be okay with spending on CSRs.

With each unit of increase in CSR investment, spending in both CSR is a better strategy
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than spending only in one. Therefore, even if firm A has to spend more on CSR investments
when strategic CSR is recognized, the revenue increase is significantly high when v increases.

Hence, this gives an advantage to the firm when strategic CSR is recognized.
Consumer Surplus

The consumer surplus is derived by substituting the equilibrium outcomes in the con-
sumer surplus equation given in ([2.45)).

N 15tc . . .
CS* = <¢h + <1 +79%(1—6) — 1 h) yin +7°0(1 — H)yu) 3cnyin

15tcl

+ <¢z + (1 +9%(1—6) — T) yh + 7701 — G)y’fh) 3y

15tch

s = (on+ (120-0) = %) g+ %000~ 0 ) 3cuin

15t¢; \ . N .
+ (sz + (72(1 —0) — 1 l) g+ 201 — Q)yh) 3cil.

We got the result below, which we had checked numerically for all possible parameter values.

Consumer surplus when strategic CSR is recognized is always greater than the consumer

surplus when strategic CSR is not recognized (C'S* > c's ).

Consumers care about CSR investments. When we checked the total CSR investment
made by firms, in most of the market scenarios, we have yi; + v3; > U2, ¢ € {h,l}. Even if,
in some parts, the price when strategic CSR is recognized is higher, the utility due to CSR
investment will outperform this disutility due to the price. In the region where y3, +v3: < 9o,
i € {h,l}, we have pf < p;. The disutility caused by the price is more than the utility due

to CSR investments.
Social Welfare
We got the result below when we checked numerically for the social welfare comparison.

For social welfare, when strategic CSR. is recognized always dominates when strategic
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CSR is not recognized (SW* > SW) So, in the regions where strategic CSR is not recognized
dominated along the producer surplus dimension, we can infer that consumer satisfaction

when strategic CSR is recognized has a higher impact on its deficit in producer surplus.

2.5 Monopoly v/s Duopoly

For feasible solutions in this section we need, t € (max{t1,ts,t4,t6}, t12) and t1o > max{ty, t3, 4,6}

We first compare the altruistic CSR efforts between duopoly and monopoly when strategic

CSR is recognized.

Proposition 2.5.1 (Altruistic CSR comparison when strategic CSR is recognized). 1. For
h-type,

If
2 .
Moy + o < (Stcl — g(l + [y(1 - 9)]2)) T then vy, > Yan, (2.79)

2 ,
Miopn + a1y > (3tcl — g(l + [y(1 = 0)]2)) 7w then ys, < Yon, (2.80)

_ { 9tena— 1+ (1-0)12)(chtc)
where My = < R Qi) Cl)'

2. For l-type,

If
2 ,
Mygy + cnopn < (Stch — g(l + [v(1 — 9)]2)) T then yy > Yo, (2.81)

2 .
My¢y + chop, > (Stch - 5(1 + [v(1 — 0)]2)) 7 then yy < Yo, (2.82)

c— —0)]2)(cp+c
where M2 = <9tCh (11_(01)-"(-52_(91)_]‘_7)%?—}- 2 - Ch) .

Proof.

(1 —-0)
9t (9tepe — (1+ [y(1 = 0)]2) (e + 1))

Yin = [thl(th - ¢l)+(9tcl — 2 9y(1— 6)]2)315%} ,
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_ YOn
QtCh — (1 + '}/2)’

?j2h
[— 3(9tchcl — (1 + (=0 (en+a) = (1= 0)al2te, - (1+ ﬂ))m

+ (1= 8)(2ten — (1+ ) (9t — 2(1+ [7(1 = 6)]2)) 7 - m)]

3(2ten, — (1+92)) tener — (1 + [y(1 = 0)]*)(cn + @)
Simplifying v3, — ¥2n, > 0 and y3;, — ¥2n, < 0, we get the results. Similarly, do for . O]

Yop — Yon =Y

We now compare the altruistic CSR efforts between duopoly and monopoly when strategic

CSR is not recognized.

Proposition 2.5.2 (Altruistic CSR comparison when strategic CSR is not recognized).
For h-type,

If
2 . .
M3¢h + Cl¢l < (Btcl — 5[’}/(1 — 9)]2) m  then Yon > Yon, (283)

2 N N
M3¢h + Cl¢l 2 (StCl — 5[’7(1 — 0)]2) 7T then Yon S Yah, (284)

where My = (22 Blzafgre) _ ).

2. For l-type,

If
2 . N
M4¢l + Ch(bh < <3tch — g[’}/(l — 9)]2> T then Ya1 > Yo, (285)

2 N N
My + cpdp > <3t0h - g[’V(l - 9)]2> m  then Uy < Yo, (2.86)

s = (S ).

Proof.

(1 —90)
9t (9tcne, — [v(1 = 0)]2(ch + 1))

g?h =

[9tc1(6n — én)+(9ter — 2[3(1 — 0) )3t
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YOn

Yon = m>

[ — 3<9tChCz — (L =) (en + ) — (1 — 0)a(2ten — 72)>¢h

+ (1= 0)(2ten = 72) (9t = 2 (1 - O))m - 3cl¢l)]

3(2tey, — %) (Ytene — [Y(1 — 0)]?(cn + @)
Simplifying ¢on, — 9on > 0 and o, — yon < 0, we get the results. Similarly, do for [.

Yon — Yo = Y

]

If ¢p or ¢; increases by keeping other parameters constant, the market region where
monopoly altruistic CSR is more than duopoly altruistic CSR increases. This trend can be

seen in all four comparisons in the above Propositions.

When the brand value of the firm ¢ is high in a monopoly, it can invest more in CSR to
attract more consumers and then increase the product’s price for a higher profit. However,
if this firm is in a duopoly, despite the high brand value, it cannot increase the product’s
price as it did in the monopoly situation due to the price competition with the other firm.

So, it will invest less in CSR than in the case of a monopoly when its brand value increases.

2.6 Conclusion

In this chapter, we started with Monopoly. Under Monopoly, the altruistic CSR investment,
demand, price, profit, and CS [and hence SW] when strategic CSR is recognized are greater
than the altruistic CSR investment, demand, price, profit, and CS [and hence SW] when
strategic CSR is not recognized. Thus, a monopolist has an incentive to invest in strategic
CSR. In Duopoly, our main motive was to check the altruistic CSR comparison. We saw
that there are regions where altruistic CSR can be more when strategic CSR is recognized.
When £ is efficient, we always have that the total altruistic CSR investment when strategic
CSR is recognized is more v/s not recognized. So, here, strategic and altruistic CSR act as

complements. When [ is efficient, it can go either way. Strategic CSR can be a substitute
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or complement to altruistic CSR. When consumers care about altruistic CSR increases, it is
even better for the regulator to recognize strategic CSR as consumer surplus when strategic
CSR is recognized is greater, we also have both firms benefitting here. There are regions
where the total CSR investments of firms when only altruistic CSR is allowed can be greater.
We got conditional results here except for CS and SW. Finally, we compared Monopoly v/s
Duopoly, where we saw that when there is a higher brand value of firms, CSR investment of

firms in monopoly dominates; otherwise, duopoly dominates.

Currently, in India, we have the CSR law, where there is a role of a regulator in deciding
how much CSR investments the firms should do. Let’s move on to the next chapter to

understand how firms and consumers are affected.
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Chapter 3

Strategic and Altruistic CSR efforts

under Regulation

In this chapter, our main motivation is to study how society, i.e., firms and consumers, are
affected by the government regulation on CSR spending and we have seen in the Introduction
that a huge population of firms overspent CSR, so let’s see why and look at the data to see
some trend. We will compare the case of regulator vs. without regulator. We can check
if there are any scenarios where the regulator favors firms and without the regulator favors

consumers.

3.1 Model Building

The regulator sets a minimum threshold for the firms to spend on CSR. We have taken it
as a certain fraction of the firm’s revenue, i.e., if 3; is the factor(s; € (0,1)), then the CSR
expenditure threshold is 3;p;d;.

If a firm doesn’t meet the required threshold, then the firm has to pay a penalty of a
certain linear factor of the shortfall. Here, we have taken the linear factor to be k;. If a firm
invests more than the minimum threshold, it gets recognition from the regulator and the
public, which increases its public image/ brand value. So, this over-investment benefits the

firm, which is also captured by the same linear factor k;.
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Consumer utility

up = G+ Yin + y(Yen + Oyu) — pp — tz, (3.1)
w = ¢+ yu + (Yo + Oyan) — o — t(m — ). (3.2)
Firms utility
Th = pudp, — Ch(:g%h + ygh) - kh(ﬁhphdh - Ch(y%h + ygh))? (3-3)
m = pd — a(yy + vy) — ki(Bmdi — ayi, + va))- (3.4)
B3) and G4) —
mi=(1—kiB)pidi — (1 — ki)ei(yi; +vsi), i € {h,1}. (3.5)

Proposition 3.1.1. The equilibrium CSR investments made by firms; price and demand of
the product; and profits of firms when strategic CSR s allowed with regulator in a duopoly

are as follows:

CSR investments,

( b > Aey(dpn — d1) + (( T > 9tc; — 2(1 + [y(1 — 9)}2)) 3t

U1y, = , (3.6)
’ ot ((75257) (52 ) 9tener — (1+ (1= 0)) ((525) en + (£2%) @) )

L (552 ) 9tenton — o) + (25 ) 9ten — 201+ [v(1 = O))) 3t Cen
ot ((2257) (2% ) 9tener — (1+ (1= 0)2) (5257 en+ (2524 ) @) )

Gon = Y(1 = O, G = (1 — ). (3.8)
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Prices,

5 1-k% B N 1—k 5
Dh = (—h> tentin, D= ( l ) 3teyy.

L — knBh 1 — kb
Demands,
dy, = <11—_—/<:]:g’h) 3chiin, di = (11_;];7&) 3ciy-
Profits,

T = ((1_—1{:") 9cp, — (14 [y(1 - 9)]2)) (1 — kp)enti,-

1 —knBs

7 = ((11—_1:%1) 9te; — (1 + [y(1 — 9)]2)) (1 — k)i,

Proof. Let’s first find the demand of A and [ from Salop Circle.

Counsider an indifferent consumer at Z.

uh(:i) = Ul(fi‘),

é&n + yin + Y(yon + 0ya) — pr — t& = ¢+ yu + V(Y + Oyan) — i — t(m — ).

N 1
T=—|
2t

Demand functions,

5 1
dp, =27 = ;[% — o+ yin —yu+ v = 0)(yon — yar) + p1r — o + 7,

bn — &+ yin — yu + (1 = 0)(yon — yu) + o0 — pp + U]

(3.9)

(3.10)

(3.11)

(3.12)

B 1
dy =27 — 2% = ;[‘(‘Zﬁh — &) +yu — vin + (1 — 0)(ya — Yon) + prn — 1 + t7l.
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The next step of backward induction is finding the equilibrium prices.

Maximizing 7, w.r.t pp,

d dd dd
LI (1 — knfn) (dh +ph—h) =0 gives, dp —|—ph—h =0.
dph dph dph

1
ph = §[¢h — &+ yin — yu + (1 = 0)(yor, — yu) + i+t

The second-order condition,

d2
_d”;‘ = —2(1— kpBy)/t <0, as t > 0 and kyB, should be less than 1.
Pp,

Similarly, maximizing m; w.r.t p;, we get,

1

p= 5[—(% — &) +yu — vin + (1 = 0)(yar — yon) + pu + t).

The second-order condition gives k;5; < 1.

Substituting p; in py,, we get equilibrium price pp(Y1n, Yon, Y11, Y1),

1
Pr(Yans Yon, Y11, Y1) = §[¢h — ¢+ yin — yu + (1 — 0)(yan — yar) + 3t

1
Pi(Yins Yon, Yui, You) = g[—(cbh — &) +yu — yan + (1 — 0)(y2r — yon) + 3tm].

Updating the demand functions,

ph(y1h7 Yoh, Y11, ?J2z)
t )

1
dn = Q[% — &+ v — yu + (1= 0)(yap, — you) + 3t7] =

1 pl(?/liw Yoh, Y11 yzz)

dp = g[—(% —¢) +yu— v+ 71— 0)(yx — yon) + 3tw| = t
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Moving onto the next stage of the backward induction, i.e., we have to find optimum ¥y,

Y115 You, and yo.

We have to solve 4 equations simultaneously, i.e.,

d7rh — O, @ — 07
dyin dyy

d

dmn _ o dmo_
dyop, dyy

Consider ([3.13)),

1
Y1n = 1—ky, (1 — &0 — yu + (1 — 0)(yan — yar) + 3t7],
<<—1—kh5h> 9tCh — 1)

Yu = << -k, )1925 1) [=(on — &) — yin + (1 — O)(y2r — yan) + 3t].
c —

1=k By

The second-order condition for y, and yy; is given by,

&% = 20—kifs) _ 2(1 — kl)Cl < O,

dy?, 9t
implies, t> 9%(%;?)
Therefore, k; < 1.
Consider ,
V(1 —0)

Yo, = — ; [&n — &1+ vin — yu — v(1 — 0)ya + 3tr],
((1—kh/3h) 9tcy, — (v(1 —0)) )

Yo = (1 =)
((s5t) 9t — (21— B)):
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The second-order condition for ys, and yo; is given by,

d’m; = 2Dy (1001 (1—Fifs) — 2(1 - kz)cz < 0.

dygi 9t
Hence, t > (1 kkﬁz)h(l 93 1)]2
Let m = (1565;3;1) 9tc, and n = (11 kklﬁ ) 9tqy.
Substituting yy; in y1s,
1
Yin = |n(¢n — ¢ + (1 = 0)(y2n — y)) + (n — 2)3tn], (3.15)
(= i+ (1L )y — ) + (0 — 2)37] (3.16)
Yu i —m —n h 1T Yon — Y2 m ™
1
yin —yu = —[(n+m)(dpn — & + (1 — 0)(yor, — Y1) + (n —m)3tw].  (3.17)

mn—m—n

Substituting v, — y1; in Yo and yg,. Then solving for yo, by substituting yo; in it.

-0 (i) otaton — a0 + (525 9t — 200+ b1 - 0)F)) 3ir)
o () () oten— (1+ (1 - 00) (2 ) en + (525 ) @))

. (1= 0) (= (75257 9ten(on — on) + ( (25257 ) 9ten — 201 + (1 = 0)) ) 3tr )
ot ((225:) (£ ) 9tener — (1+ (1 = 0)12) (22 ) en+ (224 ) @) )

Substituting s, and g in and |3.16|, we get 715, and ¢, respectively.

We need the denominators of equilibrium CSR outcomes to be positive. Denominator>0
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implies,

. é (1+ 41— 6)2) ((1 — knfBn) n (1— klﬂl)) ‘

(1 —=Fkp)en, (1=K

We can update the prices and demands by substituting equilibrium CSR outcomes.
We need dj, € (0, 27),

cih > (0 gives,

n — d1) n 2(1 =k B) (1 + [y(1 = ‘9)]2)'

—(
¢
i 901 — ke

dy < 27 gives,

on— o 201 = k) (1 + [v(1 = 0)]?)
t=> 3T * 9(1 — k:h)ch ’

up(Z) > 0 gives,

(1 = kpBr)(1 — kiBr) 9 1—kp 1—kp 1— k&, 1—ky,
187 (1 — kp)(1 — ki)eney [27r(1 =) ((1 - khﬁh) ot (1 - khﬂh) Cl) 3 (1 - kh,Bh) (1 - khﬁh) enat(én + 1)

R 1—kp 1—k 1—kp 1—k 2
(27T(1+’Y (1-0) ((1*kh/5h)6h+ (1*16151)(”) +3(1*kh5h) (1*k151)8hq(¢h+¢l))
() ()
— O ChC]
- 1—kpBh 1—=Fkp }’
1—k;
1—kiBi

[gw (1+720 -0+ hA-0P1+60)+3 > (

ie{h,l}

) cilY? (1= 0)(¢s — 0p_) + ¢i]:|

(1 —kpBr)(1 — kiB1) 201 _ 1—kp 1—ky 1—ky 1—ky

= 187 (1 — kp)(1 — ki)eney [27r(1+7 (1-6) ((1—k’h/5’h) on (1—khﬁh) Cl) +3(1—kh6h) (1—khﬁh) cner(n + o)

9 1—kp 1—k 1—kp 1—k 2
(27r(1+’y (=) ((1_kh/8h)Ch+ (1—k151)0l) +3(1—k’hﬁh) (1—kzﬂz)0hq(¢h+¢l))

o (L= hn ) 1—k

+ W(I*khﬁh (1*16151)%6[ }
1—k;
1—kiBi

[QW L+720 -0+ A -1 +0))+3 > (

ie{h,l}

) ey (1 = 0) (s — 09—;) + ¢i]:|

]
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3.2 With regulator v/s Without regulator

In this section, we are taking k;, = k; = k and 5, = 5, = [.

For feasible solutions in this section we need t € (max{ts,t13, t14, t15, t16}, min{tz, t17})

and mm{t7, t17} > m&l‘{tg, tlg, t14, t15, t16}-

Proposition 3.2.1 (Strategic CSR comparison: h and ). Let

2(1 1—6))? 1—k
B, = -3t + (1 + I ) [915 (1 + ) cher — (14 [y(1 =) (en + Cl):| , (3.18)
27 (11—1“> tepc? 1—kp
and
2(1 1-6)]? 1—k
B, =3t — ( + h/( )] ) {925 (1 + ) CrC — (1 + [’}/(1 — 9)]2)(Ch + CZ)] . (3.19)
27 (%) tcie 1—kp
1. If
% > By, then g1, > yiy. (3.20)
Otherwise, 1, < Y-
2. If
= < By then gy > vy, (3.21)
T

Otherwise, 911 < yy;-
3. We always have By < B;.
Proof. 1.

i Ici(opn — ¢1) + (9te; — 2(1 + [y(1 — 6)]?)) 3tx
" 9t (9tencr — (L4 [y(L = 0)]*)(en + 1))

i ot (_5> ci(on — d1) + (9 (11::5) a—2(1+ [y(1 - 9)]2>> 3
1h 9t <1 kﬁ) <9t < B) che — (L4 [v(1 = 0)]2) (en + Cz)) .

Do 91, — yi, > 0, write in terms of %
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. —9ten(on — o) +

(9ten, —2(1 + [y(1

—0)]%)) 3tr

Yu =

ot (9tch C; —

1+

[
=0 en+a))

ot (1 m) cn(dn — &) + <9t (%) en—2(1+ (1 — 9)]2>) st

Ju =

~ % . A¢
Do gy — y3; > 0, write in terms of =*.

3. B, > By, implies,
te [+ h-oP)(

A.13
Therefore, B, < B.

If we see ti3

Similar result holds for altruistic CSR comparison of i € {h,l}, i.e.,
— 0)yi; and gy = (1 — 0)71,.

Yy = (1

1

Ch

1
1)

1

9

1.0F
0.8
0.6
o L
<

0.41

0.2

0.0

04
A¢

00 02

06

(@) 91n v/s Y3,

08

1.0

(

1-p

in Bounds of ¢, we need ¢ > ¢ (%) 1+ [v(1—0)]?) (

(&]
rBa <

By

1-kp

ot (1 kﬁ) (gt (1 kﬁ) cner — (14 [y(1 = 0)]2) (e + q))

)a+ha—op) (L+2

Ch

)

141

ch Cl)'

]

y;i V/S ggi. AS,

1.0F
0.8r

0.6

r Ba
B

0.2}

0.0kt

......................

Ag
(b) gu v/s Y1

Figure 3.1: Strategic CSR comparison: With regulator v/s Without regulator of h and [ for

different values of (.

Parameter values: ¢; =5,¢;,=1,7v=0.8,0=0.1,t=0.5, k=0.2, 5, = 0.001, 5, = 0.5.
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(&) T1n v/s Yy, (b) Ju v/s yj,

Figure 3.2: Strategic CSR comparison: With regulator v/s Without regulator of h and [ for
different values of k.

Parameter values: ¢, =5,¢,=1,7v=0.8,0=0.1,t=0.5, 5 =0.1, k, = 0.1, k, = 0.2.

We have a proposition regarding v15 + y1, v/s 93, + 95;- The same proposition will hold
for total altruistic CSR, i.e.,y5, + y3; V/S Gon + Y. As we have, y3, + vz = v(1 —0)[y1, +v1]
and Gop, + G = y(1 = 0)[F1n + Ju)-

Hence the total CSR comparison, y3;, +yi; + sy, + Y5 V/S §1n + Gu + Jon + Jor, Will also have

the same result.

Proposition 3.2.2 (Total strategic CSR comparison: h +1). Let

B =

3t<6h + Cl) . 4(1 Y 11— 9)]2)

+ 1—k )

1—kp
(3.22)

We have By, < B; from the previous Proposition.

1. For % € (Bw, Bi), we always have §ip, + Ju > Y1 + Yi-

2. (a) When ¢, < ¢,
If % > B, we have Y1, + Y1 > yi, + yy;- Otherwise, yipn + yu < yij, + yy,- Here
(Bn, Bi) C (B, 00).
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(b) When ¢, > ¢,
If % < B, we have thp + yu > yi, + yi;- Otherwise, tap + yu < yi, + i, Here
(Bp, B)) C (=00, B).

(c) When ¢, = ¢;, we always have g1, + Ju > Y5, + Ui,

Proof. Earlier we had seen that when % € (B, By), thn > v, and gy > yj;. Therefore,
Yin +Yu > Y1, + Y1

(e — cn)(Pn — &) + [9t(c; + cp) — 4(1 + [y(1 — 0)]?)] 3tn
9t (tcner — (14 [y(1 = 0)]2)(ch + 1)) ’

Yin +yn = (3:23)

Y 9t<1 kg)(cl_ch)(ﬁbh—ﬁbl ( (1 k5> c+cn) — 1+[7(1—9)]2)> 3tw
e ot (155 ) (9t (355) ener = (1+ (1 = O)2) (en + 1)) '

(3.24)
Now, when we evaluate 15, + 911 > v}, + v;;- We get the inequalities based on whether h or
[ is efficient in investing.
If h is efficient in investing(c, < ¢;), we get % > B.
Now checking whether B < By. If B > By,, we have,
te [Ja+h-0p) (2+2).5(22) a+ha-op) (£ +21)]
Weneedt>—<—> 1+ [y(1—9))? )(Ch%—i).

Cl

Therefore, B < By,. This gives, (By, B;) C (B, 00).

If [ is efficient in investing(cy, > ¢;), we get % < B.
Now checking whether B > B;. If B < B;, we have,

clsa+ha-op) (L+1) (D a+ha-op) (L+1)]
We need ¢ > § <%> 1+ (1 =07 (i + c%)

Therefore, B > B;. This gives, (B, B;) C (—o0, B).

When ¢, = ¢ = ¢,

(3.23) gives,
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) [18tc = 4(1 + [y(1 = 0)]*)] =
Yin TV s o+ (1= 0))2))

B-2) gives,

(1& (1 kﬁ) c— 41+ [y(1 - e)]?)) 7r
s <1 kﬂ) <9t (1 kﬁ) c=2(1+ {1~ 9)]2)> |

Yin + Yu = (3.25)

We can see that the above equations don’t have A¢ dependence.

Claim: We always have g1, + 91, > vy, + y;;, when ¢, = ¢ = c.

Consider ((3.25)),
Taking derivative of ¢, + y1; w.r.t k.

d . N 27(1 — 5)

< = 0.
g e T = 5o >

Hence, 915 + 91; is increasing in k. Therefore, we have the minimum value of g5, + 1;, when

k = 0. Without regulator case is a special case of with regulator when k£ = 0. This gives,

Yin +9u > Y1, i - O

Producer Surplus (PS5)
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Figure 3.3: Producer surplus comparison: With regulator v/s Without regulator of h and [
for different values of 5.

Parameter values: ¢; =15, ¢, =5,7v=1,0=0.1,t =2, k=0.2, 8, = 0.001, 8, = 0.005.
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(a) T v/s T (b) m v/s 7

Figure 3.4: Producer surplus comparison: With regulator v/s Without regulator of A and [
for different values of k.

Parameter values: ¢; =15, ¢, =5,v=1,0=0.1,t =2, 8 =0.001, k, = 0.05, k; = 0.6.
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From the above figures, we have the following remarks.

Remark 3.2.1.

1. PS of h and | have negative relation with 3.

2. PS of h and | have positive relation with k.

3. The region dominated by PS with requlator for h and | are disjoint. Hence, there is a

common region where PS without requlator of h and | dominate.

Recommended CSR v/s Actual CSR expenditure

The recommended CSR expenditure of firm i is 8p;d;.

The total CSR spent by firm i is ¢; (g3 + 95;)-

4 (Bpd; —

Let’s see when firms tend to overspend/underspend w.r.t k.

Proposition 3.2.3. Let

1

(B(1 = k)ei — (1 = B)e—y)

1. When ¢; < -4

Otherwise,

2. When ¢; >

Otherwise,

3. When ¢; =

20— kBP(L+ (1 - 0))?)

1 —

St = Rei + (1 = Fe—i] 27(1 — k)2teie_y

[

1—kB

ci(93; + 73)) < 0 implies, firm 4 tend to overspend when k increases.

r )t_ — (1 + [v1 = 0)%) (e +c_i)]> .

(3.26)
1-5
B((l—k)) C—is
i — P—i d - ~ .
i = 7T¢ ! > M- then %(ﬁpidi —ci(93 +93:)) < 0. (3.27)
%(ﬁﬁz ~i - Cz(gi + ﬂ%l)) > 0.
1-5
B((l—k)) c—z;
i — P—i d - ~ ~
i . 7T¢ ! <M then %(ﬁpidi — (U1 + ) < 0. (3.28)
i (BBid; — (7% + 73)) > 0.
é(ll—_ﬁk)) c_i, we always have % (Bp;d; — ci(§% + 75;)) < 0.
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Proof.

(@t + 03) = (1 + [y(1 = 0)*) i

Let’s take the derivative of (Recommended CSR-Actual CSR expenditure) of firm i w.r.t

C%(ﬁﬁiji — iUt + ;) = d%: ([5 (11__;5) 9te; — (1+ [y(1 - 9)]2)] Czﬂ%z)
= x|m(1 = kB)*(L+ [y(1 = 0)]*) (36t(1 — k)cic—i — 2(1 = kB)(1 + [y(1 — O)]*)(ci + c—i))

—27(1 — k)*teie_;[(1 — kBei(3tm — (¢ — b)) + (1 — B)e_i(3tm + (¢ — ¢—z)]:| ,

where

6tei(1— B)(1— k3)(1+ [y (1 - 0)) (0t (1 ) (3T + (9 — 6-)) — 6tm(L+ [y(1 - )]2))

X:

(1= k3= k) (9t (158 cue- (L= O)) (e +e-)

We have x > 0 due to various feasibility conditions discussed above. Therefore, the sign

of the derivative depends on the second term in the bracket. We express it in terms of
(d)z 7.) D

™

Remark 3.2.2 (CS,SW). 1. CS with regulator is greater than CS without regulator (C'S >
cs*).

2. There are some regions where SW with regulator is greater than SW without regulator

and in the complement regions, we have vice-versa.

When we checked numerically for all possible parameters, we got the above remark for
consumer surplus. From Proposition [3.2.2, the total CSR with regulator dominates the total
CSR investment without regulator in most cases. In the region where without regulator
dominates in total CSR comparison, the disutility due to high product price causes its

consumer surplus to go down.
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In producer surplus we got a conditional result where with regulator case and without

regulator case can be dominant. Therefore, this influences social welfare.

8F

6F

Ac
N

» ] ~ Ba
| —

e e

A¢
Figure 3.5: SW v/s SW*

Parameter values: ¢; =15, ¢, =5,7v=1,0=0.1,t =2, k =0.2, 8, = 0.005, 8, = 0.006.

3.3 k-value: Linking the model with real data

The data from Indian industries show that firms may spend more under CSR than the
regulator prescribes. A question is what incentives exist for firms to invest more under CSR
than prescribed. In this regard, we determine the perceived value of CSR spending for firms.

In previous section we saw that the recommended CSR is f3; <%>2 9tctyz, and CSR
spending by firm is (1 + [y(1 — 0)]?)c;4%;. In this section, the CSR investment gy; is not
dependent on k;. If firms are overspending, we need Actual CSR spent > Recommended

CSR,

_ L=k \*, 2-
(U D1 = OP)ait > 6 (s ) it

this implies,

L+ b= 0 > 6 (1 ) ore
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Considering RHS of the above inequality, i.e., ; ( —k; > 9tc;.

1—k;B;
ak. (@ (1 — ﬂl) 9tci> =— 0= F5) <0. (3.29)

. The RHS of the inequality(3.3) is decreasing in k;. Firms tend to overspend when k;

increases.

Therefore, the parameter k; signifies firm ¢’s perceived value of CSR spending.
The higher the k;, the higher the perceived value, suggesting the higher CSR spending. The

question is whether we can impute firms’ perceived valuations from the existing dataset.
Finding £;

Let 7; be the average profit before tax of the past 3 years of firm ¢ from real data, i.e.,
revenue in our model.
Let Y; be the total amount spent by firm i for CSR.

Let us assume our model is true. Then let’s consider the equilibrium solutions given in

Proposition (3.1.1.
In our model, ¥; = ¢;(5%; + 43;) = ci(93; + [v(1 = 0)g1,)*) = (1 + [y(1 = 0)*) e

~ 2 2 -
= — — 1-k; 2~2 1—k; 9tc;Y;
T = pz’di - <1*ki,8i> gtciyli - <1*ki5i> I+HA=0)2) "

. We have to solve the following equation for finding the value of k; taking 7; and ;

<1 - kz‘ﬁi)z _ 9tc;Y;
L=k ) (+NH1-0)P)r

ki€ (0,1) and kif; <1 = (1 ’“ﬁz) > 0.

Therefore, (%) = (H[g(t% This gives,

from real data.

9tc,Y; -1
I+l (1-0)]*)7;

ki = (3.30)

gtCiYi _ i '
R

Let’s see what we can infer from the expression of k; given in ([3.30)).
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Proposition 3.3.1. 1. k; is increasing in %

2. k; of any Overspent firm is greater than k; of any Underspent firm for B; = 3, Vi.

Proof. 1. We have,

Cyx;—1 9tc; Y;
ki=————, where C = and z; = —.
Cy/z; — B (1+[(1=0)]) i
dk; 1—0;
i Bi 50

dr; — 2/x,(Cyx; — ;)

.. k; is increasing in x;.

2. We can write the total CSR spent by firm ¢ as,

Y; = p7; + z;, where z; is the overspent/underspent amount.

Y; 2
—~ =B+=, where z < 7.
T T

Let’s consider overspending firms,

C\/B+#—1 _ B
ki = L GvBel g
c./B+z-p CVB-5

Let’s consider underspending firms,

. f-=-1 covp-1

'_C\/ﬁ%—ﬁ<0\/ﬁ—6

= k.

]

From Proposition |3.3.1, k; essentially measures how much firms spend on CSR relative

to their profit. It is a good measure to understand a firm’s perceived value of CSR.
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From the above proposition, we learned the k-value of overspent and underspent firms.
But we don’t know how different profit-level or market-cap firms behave on CSR spending
in India. We would like to know the pattern of CSR perception among firms classified along

these lines. So, let’s study the data which we have collected.

3.3.1 Methodology: Data Collection

e To find the k-value, we needed the average profit before tax of the past 3 years(PROFIT)
and the total CSR spent by the firms.

e The data was taken from the CMIE ProwesslQ database.

e The data contains the PROFITSs, recommended CSR expenditure and the total CSR
spent by each firm for the previous 5 financial years, i.e., from FY2018-19 to F'Y2022-
23.

e Then, the average of these 3 indicators was calculated for each firm over these 5 years.
We did this because some firms carry forward the recommended CSR to future years
as the law gives this provision. Within 3 years, they have to use this CSR fund. So,
taking the average for 5 years will nullify this effect. There are many reasons to carry

forward CSR; the main reason is that the firm is uncertain about where to spend it.

e Our dataset has 6431 firms, of which 3244 (50.4%)are CSR Overspent firms and 3187
(49.6%) are CSR Underspent firms. Here, ‘Underspent’ firm is a term used to refer to
underspent and exactly spent firms. 355 out of 3187 underspent firms spent exactly
the recommended CSR. In underspent firms, we do not include CSR zero-spent firms

that comply with CSR law and are recommended to do CSR activities.

e We classified firms into 3 categories according to their profit level. They are classified
as low: 0-25 Crore; mid: 25-750 Crore; high: 750 Crore and Above.

e Overspent firms have 95 high-profit firms, 1433 mid-profit firms and 1716 low-profit

firms.

e Underspent firms had 108 high-profit firms, 1573 mid-profit firms, and 1506 low-profit

firms.

74



We also took the market capitalization of the firms from CMIE ProwessIQ. We got

information on 1652 firms from these 6431 firms. Out of 1652 firms, 856 were overspent

firms and 796 were underspent firms.

e We classified firms with a market cap of 5000 Crores and above as high-cap firms and

below 5000 Crores as low-cap firms.

Among Overspent firms, 267 were high-cap firms and 589 were low-cap firms.

Among Underspent firms, 269 were high-cap firms and 527 were low-cap firms.

3.3.2 Calculating the k-value
Consider ((3.30)),

e Here, we are taking same value for ¢;, Vi,i.e., the cost of spending CSR for firm ¢. If
we are going onto more specifications to calculate different ¢;, we can approximate it
as the weighted average cost of capital (WACC), i.e., the weighted average of cost of
debt and cost of equity (Liu and Wang2022). [Liu and Wang (2022) gives a method
to calculate WACC.

e We took the constant( (1+h9(t+0)]2)) value to be 100 so that all firms in our dataset have

k; € (0,1). Also, 100 is a feasible constant considering the values for the parameters

in the expression.

e The average PROFIT, the average CSR expenditure, [3; and the above constant were
substituted in the equation (3.30) to get k;.

3.4 Data Analysis

The current CSR regulation says that a firm has to spend a certain percentage of its profits
on CSR. So, studying firms with different profit levels will give us an idea of how big/

small firms are affected by this regulation. Is it better for certain groups of firms? Since
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CSR spending is a relative value of profit, big firms have to spend a lot in absolute terms
compared to small firms competing with it. So, do they care that much and overspend?

Let’s see in this part.

3.4.1 Profit levels
e For overspent and underspent firms separately, we did a t-test: high v/s mid, high v/s
low and mid v/s low.

e For high, mid and low—profit firms separately, we did a t-test: Overspent v/s Under-

spent.

o If P(T" < t) two-tail is less than 0.05, we would say a significant difference exists

between the mean k;s of the groups we compare.

* HMD in the table is the Hypothesized Mean Difference.

High Mid High Low
Mean 0.923248 | 0.935853 Mean 0.923248 | 0.940718
Variance 0.007398 | 8.15E-05 Variance 0.007398 | 0.000129
Observations 95 1433 Observations 95 1716
H M D 0 HM D 0
df 94 df 94
t Stat -1.42787 t Stat -1.97868
P(T < t) one-tail | 0.078322 P(T < t) one-tail | 0.025389
t Critical one-tail | 1.661226 t Critical one-tail | 1.661226
P(T <t) two-tail | 0.156645 P(T <t) two-tail | 0.050779
t Critical two-tail | 1.985523 t Critical two-tail | 1.985523
Mid Low
Mean 0.935853 | 0.940718
Variance 8.15E-05 | 0.000129
Observations 1433 1716
HMD 0
df 3139
t Stat -13.3736
P(T <t) one-tail | 5.16E-40
t Critical one-tail | 1.645339
P(T <'t) two-tail | 1.03E-39
t Critical two-tail 1.96072

Table 3.1: Overspent firms
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High Mid High Low
Mean 0.92104 | 0.913184 Mean 0.92104 | 0.918403
Variance 0.000227 | 0.001505 Variance 0.000227 | 0.000947
Observations 108 1573 Observations 108 1506
HM D 0 HM D 0
df 224 df 180
t Stat 4.492827 t Stat 1.596011
P(T < t) one-tail | 5.63E-06 P(T < t) one-tail | 0.05612
t Critical one-tail | 1.651685 t Critical one-tail | 1.653363
P(T <t) two-tail | 1.13E-05 P(T <t) two-tail | 0.112241
t Critical two-tail | 1.970611 t Critical two-tail | 1.973231
Mid Low
Mean 0.913184 | 0.918403
Variance 0.001505 | 0.000947
Observations 1573 1506
HMD 0
df 2975
t Stat -4.14473
P(T <t) one-tail | 1.75E-05
t Critical one-tail | 1.645366
P(T <'t) two-tail | 3.5E-05
t Critical two-tail | 1.960762
Table 3.2: Underspent firms
High Over Under Mid Over Under
Mean 0.923248 0.92104 Mean 0.935853 | 0.913184
Variance 0.007398 | 0.000227 Variance 8.15E-05 | 0.001505
Observations 95 108 Observations 1433 1573
HMD 0 HMD 0
df 99 df 1758
t Stat 0.246915 t Stat 22.51584
P(T < t) one-tail | 0.402743 P(T <'t) one-tail | 3.8E-99
t Critical one-tail | 1.660391 t Critical one-tail | 1.645721
P(T < t) two-tail | 0.805486 P(T < t) two-tail | 7.5E-99
t Critical two-tail | 1.984217 t Critical two-tail | 1.961314
Low Over Under
Mean 0.940718 | 0.000947
Variance 0.000129 | 0.000947
Observations 1716 1506
HMD 0
df 1864
t Stat 26.58857
P(T < t) one-tail | 1.2E-132
t Critical one-tail | 1.645672
P(T <t) two-tail | 2.5E-132
t Critical two-tail | 1.961237

Table 3.3: Overspent v/s Underspent (Profits)
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High v/s Mid | High v/s Low | Mid v/s Low
Overspent X v v
Underspent v X v

Table 3.4: Mean difference significance comparison for different profit groups.

Overspent v/s Underspent
High X
Mid v
Low v

Table 3.5: Mean difference significance comparison: Overspent v/s Underspent firms.

Observations and Inferences from the t-test:

e From the Table for overspent firms, high v/s mid doesn’t have any significant
mean difference and for underspent firms, high v/s low doesn’t have any significant
mean difference. For high-profit firms in Table overspent v/s underspent doesn’t
have any significant mean difference. We can see that for high-profit firms, their CSR

perception, whether overspending or underspending, is nearly the same.

e Consider Table [3.1] low firms have a relatively high k-value, signifying it has a higher
perceived notion of CSR among these 3 groups. Even if there wasn’t any CSR reg-
ulation, firms competed on CSR spending as consumers cared about CSR. So, while
competing with a high-profit firm, a low-profit firm has to spend a lot relative to its

profit on CSR, compared to a high/mid-profit firm.

e Ordering overspent firms according to k-value is ki > kmia > Knign. For underspent

ﬁI'IIlS, khigh > klow > kmid-

Now, moving on to plots. To compare high, mid and low-profit firms, we normalize the
profits. We use Z; to denote normalized profits. We will take the smallest and largest firms

from respective profit groups to calculate Z;.

Ti — Tsmallest

7, = (3.31)

Tlargest — Tsmallest
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Therefore, Zsmauiest = 0, Ziargest = 1 and Z; € [0, 1].
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Figure 3.6: Overspent firms

79




= High = High
+  Mid +«  Mid
1.00 4 Low 4 Low
0.5 P =s ] ”
0.90 1 § Ch .
-
085,
0.80 080 f® ¢ . *° ¢
o L] . . .
.
0.75 0.75- o »
.
~ 0.70 x 0.70-* .
® .
0.65 0.65 -| . .
0.60 0.60 | M
L .
0.55 0.55 -

0.50 4
0.454

0.40

0.50
|

0.45 4

0.40

01 02 03

04 05 06
4

(c¢) Low

Figure 3.7: Underspent firms

Observations and Inferences from Plots:

We could see the k v/s Z trend for overspent firms to be like a rectangular hyperbola

curve.

For underspent firms, the trend seems to reflect overspent firms along a line.

The reflecting line is the & discussed in the proof of Proposition [3.3.1.

Both overspent and underspent high-type firms are near the line, k; = k.

We could see that some overspent firms have lesser values than k and underspent

firms have higher values than k. We classified firms as overspent and underspent by
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comparing the recommended CSR and CSR spent obtained from CMIE ProwessIQ. So,
in the data we could see that for some firms, the recommended CSR is not 2 percent of
average net profit before tax of the past 3 years. Maybe they were considering any extra
profit characteristics while calculating the recommended CSR, which is unavailable to

us. So, that’s why we get some disparity in the plot, which we don’t expect due to the
Proposition |3.3.1.

From the above Tables and plots, we have the following remark.

Remark 3.4.1. Low firms generally have a high perceived notion of CSR. In overspent
firms, we saw it is completely dominating other groups. In underspent firms, low firms are

just behind high firms, but their mean k-value is not significantly different.

3.4.2 Market Capitalization

Our model considered two types of firms: h and [. They have different brand values ¢; and
¢ where ¢, > ¢;. To get an idea of their perceived notion of CSR from the real data, we
thought of grouping firms into A and [ according to their market capitalization, which is
mentioned in the data collection section. First, let’s see how firms in different market-cap
groups are distributed as overspent and underspent. The table below shows that overspent

and underspent firms have roughly the same distribution.

Table 3.6: Distribution of firms according to their market capitalization in Crores in our

dataset.

Market cap Overspent | Underspent
1 Lakh- Above 39 26
10k-1 Lakh 152 163
5k-10k 76 80
2.5k-bk 89 91
1k-2.5k 143 131
100-1k 281 227
0-100 76 78
Total 856 796
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Two sample t-test assuming unequal variances:

Overspent High Low Underspent High Low
Mean 0.935712 | 0.938663 Mean 0.919733 | 0.918974
Variance 7.89E-05 | 0.000119 Variance 0.00075 | 0.000855
Observations 267 589 Observations 269 573
HMD 0 HMD 0
df 623 df 572
t Stat -4.18306 t Stat 0.361413
P(T < t) one-tail | 1.64E-05 P(T < t) one-tail | 0.358962
t Critical one-tail | 1.647303 t Critical one-tail | 1.647522
P(T < t) two-tail | 3.29E-05 P(T < t) two-tail | 0.717924
t Critical two-tail | 1.963779 t Critical two-tail 1.96412
Table 3.7: High v/s Low
Overspent Very High | Very Low Underspent Very High | Very Low
Mean 0.936618 0.943734 Mean 0.923611 0.911599
Variance 9.19E-05 0.000226 Variance 0.000115 0.001624
Observations 39 76 Observations 26 78
HMD 0 HM D 0
df 108 df 99
t Stat -3.08228 t Stat 2.391287
P(T <t) one-tail 0.001304 P(T < t) one-tail 0.009339
t Critical one-tail 1.659085 t Critical one-tail 1.660391
P(T < t) two-tail | 0.002607 P(T < t) two-tail | 0.018679
t Critical two-tail 1.982173 t Critical two-tail 1.984217
Table 3.8: Very High v/s Very Low
High Overspent | Underspent Low Overspent | Underspent
Mean 0.935712 0.919733 Mean 0.938663 0.918974
Variance 7.89E-05 0.00075 Variance 0.000119 0.000855
Observations 267 269 Observations 589 527
HM D 0 HMD 0
df 324 df 656
t Stat 9.097989 t Stat 14.57527
P(T < t) one-tail 4.78E-18 P(T < t) one-tail 3.42E-42
t Critical one-tail 1.64957 t Critical one-tail 1.64718
P(T <t) two-tail 9.55E-18 P(T < t) two-tail 6.84E-42
t Critical two-tail 1.967313 t Critical two-tail 1.963587

Table 3.9: Overspent v/s Underspent (Market cap)

Very High firms have a market cap of 1 lakh crore and above. Very low firms are the

firms having a market cap of 100 crore and below.
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High v/s Low Very High v/s Very Low Overspent v/s Underspent

Overspent v Overspent v High v

Underspent X Underspent v Low v

Table 3.10: Mean difference significance comparison: Market capitalization

Observations and Inferences from the t-test:

e For overspent firms, kiow > knigh and Kyery—iow > Kvery—high-
e For underspent firms, ki < knigh and Kyery—iow < Every—high-

e For underspent firms, kp;gn and ki, don’t have a significant difference. That’s why
we compared very-high with very-low to check if there is any significant difference and

yes, there is.

e High firms behave moderately in the perception of CSR. Low firms are more dynamic;
some have high perceptions and overspend. Others have relatively lower perceptions

compared to high firms when they underspend.

Let p; denote the market cap of firm ¢. Let’s normalize market-cap using A;.

Ai _ Hi — Hsmallest (332>

Hiargest — MHsmallest

Therefore, Agmaiiest = 0, Alargest = 1 and A; € [0, 1].
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Figure 3.8: Firms’ distribution according to their k-value (Market cap).

The above plots are similar to the trend seen in the above subsection where we dealt

with different profit firms.

3.5 Conclusion

In this chapter, we extended our primary model by introducing (;, which is the factor to
which profit is multiplied to get the CSR threshold expenditure and k;, which is the linear
penalty /reward. We considered these as an exogenous parameter. When we compared

with regulator v/s without regulator, we saw that there can be market scenarios where CSR
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investment without regulator dominates with regulator. We got a stronger and weaker result
for a region where the total CSR investment with regulator dominates without regulator.
The consumer surplus with regulator always dominated without regulator, but Social welfare

could go either way as we got conditional results for producer surplus.

We could consider k; as a firm’s CSR perception as an increase in k; means a firm’s
tendency to overspend increases. Assuming our model to be true, we got an expression
to find the k-value from real data. We studied 6431 firms, classified as high, mid and
low-profit firms, and 1652 of these 6431 firms, classified according to their market cap.
As expected, overspent firms had greater k-value than underspent firms. There wasn’t a
significant difference between high profit overspent and underspent firms. Low firms generally
had a higher perception of CSR compared to high and mid-profit firms. From plots of
normalized profits v/s k and normalized market cap v/s k, we could see a rectangular
hyperbola trend for overspent firms and a reflection of it along a line k; = k for underspent

firms.
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Appendix A

Bounds for ¢

A.1 Without regulator

A.l1

A.1.2

A.1.3

Monopoly: Strategic CSR Is Recognized

1 /6 147
t>t1:—<3+ +7), i {hl}.

2\ m C;

Monopoly: Strategic CSR Is Not Recognized

1 /d
t>t2:§<%+l) i {hl}.

Duopoly: Strategic CSR Is Recognized

t>t3:é(1—|—[fy(1_9)]2) (i_'_cll)
t>ty = —(on — ¢1) n 2(1 4 [y(1 _9)]2).

3m 905
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on — P i 2(1‘1‘[’7(1—‘9)]2)' (A.5)

t>1ts =
> 37 9¢;,

£ 15 = [2n(1+72(1 = 0))(en + 1) + Bener (6n + 1)

TChHCL

(1 +~%(1 = 0))(ch + c1) + 3cner(on + 61))>
|~ T {% 1+71A=0C+HE =P +0)+3 > cl?(1—0)(¢ — 06—, +¢i1p‘
ic{h,l}
(A.6)

t<ty = 18; 27(1 ++2(1 = 0)) (e + c1) + Senci(én + é1)

TChC

@r(1 +72(1 = 0))(ch + 1) + cner(dn + ¢1))?

= 8mepey {Qﬂ' I+7°0 =02+ N1 -0)P(1+0)+3 > caly’(1—0)(di —06-:) + ¢i]:| ]
ie{hl}
(A7)

A.1.4 Duopoly: Strategic CSR Is Not Recognized

t>tg = % (v (1= 0)]%) (% + Cll) : (A.8)
t=tg > _(¢f§7r_ ¢l) + 2[7(19; 9)]2 (A9)
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t >ty = Bror [QMQ(l —0)(cn + a) + 3enci(dn + é1)
@y =0)(en + ) + Benar(dn + 1)
— 871”}/2(1 — Q)Chcl [27T[’Y(1 — 9)]2<1 + 9) + 3[Cl(¢l — 9th) + Ch(Qbh — qul)]] .
(A.11)
t<tip= Srene {27W2(1 —0)(cn + ¢1) + 3enci(dn + ¢n)

N 279* (1 = 0)(cp, + @) + 3epa(on + 1))
— 8772(1 — O)eney [27[y(1 — O)12(1 + 0) + 3[ci(dr — O6n) + cn(dn — 0en)]]]
(A.12)

For monopoly comparison, we need t > t; as t; > t.
For duopoly comparison, we need t € (max{ts,ty,ts5,ts}, t12) and t15 > (max{ts, ts,ts,t}.
As for upper bound, we have t15 < t; and for lower bound, we have t3 > tg, t4 > tg, t5 > t1o,
te > t11.
For monopoly v/s duopoly, we need t € (max{ty,ts,t4,t6},t12) and t1o > max{ty, ts,t4,ts}.
As additionally, we have t; > ty and t; > 5.

A.2 With regulator

A.2.1 Duopoly: Strategic CSR Is Recognized

1 vy (A= kaB) (L= ki)
bty = —(én — &) n 2(1 = ki By) (1 + [y(1 — 9)]2)‘ (A.14)

3 91 — ki)
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O — O . 201 — knfn) (1 + [y(1 — 9)]2).

t>tis =
15 3T 9(1 — kh)ch

(A.15)

(A= kpBr)( = ki) 2., 1—kp 1—Fkp 1—kp 1—kp
t2 e = 187(1 — kp)(1 — ky)cpe [277(1 o= <<1 - khﬁh) ot (1 - khﬁh) Cl> e (1 - khﬁh) (1 - khﬁh) ener(@n o0

(o (5 ) o (T ) =)+ () (7 ) e o)
™ - ch c cpe )
7 1—kpBn ! 1— kB ! 1—kpBn 1— kB REReR !
<17kh )(171@1)
_ — 87 ChCl
L—kpBy ) \1- kB ]

1— kg

[277 (1+*a-0e+ha-0ra+0)+3 > ( ) eily* (1= 0)(6i — 06-3) + 6]

ie{h,l} L= kiBi

(A.16)

(1 = kpBp)(1 = ki1B1) [ 2 1—kp 1—kp 1—kp 1—kp
= 27 (1 1-0 ——h ——h 3 .
tshr 187(1 — kp)(1 — ky)epey BRI ))<<1_khﬂh,>6h+<l_kh,ﬁh>q>+ <1_kh,/8h>(1_kh,ﬁh>6hq<¢}+¢l)

(e t-on (525 ) o (505 =)+ (P ) (S vt o)

T _ chn c ChC 2
! kb )T\ Tk ) L knB ) \1— ks ) ST

s ( 1—kp )( 1— kg >

— O ChC

+ 1—kpBp 1— kB e ]

( 1—k; )ci[72(1—9)(¢7¢_9¢_’7)+¢1’]}

{zﬂ (1+v2(1_9)(24—[7(1_9)12(14-9))+3 "

i€{h,l}
(A.17)

For comparison with regulator v/s without regulator, we are taking k, = k = k and

B = b= 6.

As < 1, k8 < k. This gives 1 — k8 > 1 — k. Therefore, (%) > 1.

Hence, when we see bounds of duopoly when strategic CSR is recognized for with regu-

lator and without regulator, we have ti3 > t3, t14 > t4 and t15 > ts.

For with regulator v/s without regulator, we need t € (max{ts, t13, t14, t15, t16 }, min{tz, t17})

and mm{t7, t17} > m@x{t6, t13, t14, t15, t16}.
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