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1. Introduction

Rise of private regulation of firms by non-profit activists is an im-
portant recent phenomenon. Such regulation normally arises in settings
where the government is easily influenced or captured by firms (Baron,
2010, Chapter 4). Alternatively, private monitoring and regulation
emerges when standard labor and environmental regulations and
governmental enforcement systems on which they depend are over-
whelmed by rapid changes in the economy (O'Rourke, 2003). One
key example is the environment in which multinational enterprises
(MNESs) in developing countries operate. These firms are often pre-
ssured by non-governmental organizations (NGOs) whose declared
objective is reducing the negative effects of globalization. NGOs engage
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in “private politics” (Baron, 2001), i.e. exert pressure on multinational
firms and exploiting their campaigning capacity, so as to induce the
firms to adopt socially responsible practices. The well-known examples
of such NGO activities include the international campaigns against Nike
(triggered by the poor working conditions in its suppliers' factories in
Vietnam), WalMart (caused by its' anti-union activities), and Tiffany &
Co. (related to the sales of ‘conflict’ diamonds). The techniques
employed by NGOs vary from lawsuits and organized political lobbying
to mobilizing consumer protests and boycotts to destruction of firm
property.!

The economic analyses of the interaction between NGOs and corpo-
rations have so far concentrated on one-to-one (i.e. one NGO, one firm)
interactions or models with a fixed market structure, usually a simple
oligopoly (Baron, 2001, 2003; Baron and Diermeier, 2007; Bottega and
DeFreitas, 2009; Feddersen and Gilligan, 2001; Immordino, 2008;
Krautheim and Verdier, 2012). To the best of our knowledge, there
exist neither any analyses of the effects of NGO pressure on long-run
industry-level economic outcomes (i.e. long-run aggregate output, mar-
ket structure, entry and exit into the industry, intensity of competition,

! Yaziji and Doh (2009) and Baron (2010) provide excellent descriptive analyses of the
interactions between NGOs and multinational firms.
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and share of firms engaging in socially-responsible behavior), nor any
studies that conversely address the effect of industry-level changes on
the intensity of NGO activism.?

Conducting a fully-fledged theoretical analysis of the effects of
NGO activity on an industry as a whole (rather than on single
firms or a fixed market structure) is important for several key rea-
sons. First, a host of industry-level variables that are crucial for eco-
nomic behavior simply cannot be studied in single-firm models.
These include, for instance, the number of firms in the industry
and the degree of intensity of competition between firms. Second,
industry-level characteristics might, in their turn, affect the individ-
ual firms' payoffs from adopting (or not) socially-responsible ac-
tions under the pressure by NGOs, as well as the NGOs' payoffs
from putting the pressure on firms. In such a case, the industry-
level analysis might help to explain empirically the extent of
socially-responsible actions by firms and watchdog activities of
NGOs by linking them to observable industry-level variables
(e.g., market size, entry costs, or the degree of homogeneity of the
industry products). Finally, given that NGO pressure affects profits
of individual firms and in the long run firms decide on entry to and
exit from the industry, the long-run effects of NGO pressure on cor-
porations may be quite different from the short-run effects (with a
fixed market structure).

In this paper, we attempt to close this gap, by analyzing the industry-
level short- and long-run equilibrium effects of NGO pressure. To do so,
we build a game-theoretic model of the interaction between an NGO
and firms, in which the NGO monitors the adoption by firms of ‘socially
responsible’ actions, and the firms decide between taking the costly
socially-responsible action or eschewing this action and facing the risk
of a damage inflicted by the NGO if the non-adoption is discovered.
We then embed this interaction in a model of monopolistic competition
with heterogeneous firms and endogenous mark-ups (Melitz and
Ottaviano, 2008; Ottaviano et al., 2002). Conveniently, this model al-
lows us to capture, in the short run, the interaction between the degree
of competition in the industry (i.e. endogenous price margins), the
monitoring effort by the NGO, and the fraction of firms adopting the so-
cially responsible actions. Allowing for free entry, we then determine
the long-run equilibrium market structure (i.e. the number of firms in
the industry), together with the three variables mentioned above. We
study how the short- and long-run industry equilibria change in re-
sponse to exogenous changes in NGO payoffs, firm technology (produc-
tion costs), and consumer preferences.

Our main contribution is to build a unified model that describes, on
the one hand, the effect of NGO monitoring on industry structure and
equilibrium, and, on the other hand, the impact of changes at the level
of industry (such as, for instance, an increase in market size or a change
in consumer tastes) on the intensity of NGO activism. In other words,
we analyze both how the “watchdog” affects the workings of the “invis-
ible hand” (the industry competition), as well as how the workings of
the “invisible hand” (globalization) affects the behavior of the “watch-
dogs”. Our model's predictions (about the degree of monitoring of
firms by NGOs, the decisions of firms of adopting socially responsible ac-
tions, the intensity of competition in the market, and, in the long run,
the number of firms in the industry) is able to explain three key empir-
ical patterns of developing-country industries under NGO activism, that
we describe below.

In addition, our analysis helps to clarify the debate about the role of
competition in inducing unethical behavior (see Shleifer, 2004 for an

2 The only paper that studies the industry-level effects of corporate social responsibility
is Besley and Ghatak (2007); however, in their model, NGOs are modelled as direct pro-
ducers, rather than private monitors or advocacy organizations, as in our model. Examples
of other models in which NGOs act as producers of goods and services in developing coun-
tries and compete with each other are Aldashev and Verdier (2009, 2010) and Guha and
Roy Chowdhury (2013).

informal discussion and examples, and Cai and Liu, 2009 and
Fernandez-Kranz and Santalo, 2010 for empirical analyses). We show
that when ethical behavior by firms is monitored by NGOs, the intensity
of competition and the extent of ethical behavior are jointly determined.
The direction of the empirical correlation between these two measures
crucially depends on the origin of exogenous changes that induce the
variation in both. For instance, a change in consumer tastes can lead to
more intense competition and less socially-responsible behavior,
whereas more generous financing of watchdog NGOs induces more
intense competition between firms and more socially-responsible
behavior.

1.1. Key patterns in developing-country industries under NGO pressure

Three interesting patterns have been documented by observers
about the industries under NGO pressure in developing countries.
The first is that although the NGO pressure seems to affect the in-
dividual firms' behavior in the short run, rising NGO activism
seems to lead firms quitting the industry in the long run. In a sem-
inal empirical analysis of the textile, footwear and apparel indus-
tries (TFA) in Indonesia, Harrison and Scorse (2010) show for
instance that in the districts with more intense NGO activism, the
probability of plant shutdown (in particular, for smaller firms) in
the TFA sector is significantly higher than in districts with less in-
tense activism (see their Tables 8A and 8B). The authors find that
this is driven by large fall in profits emanating from the NGO pres-
sure. They also argue that this exit might result in a re-location of
the economic activity in the TFA sector into other low-wage
countries.

The second pattern comes from comparing different industries
under the NGO pressure. Giuliani and Macchi (2014) and Giuliani
(2014) describe differences in multinationals' respect of human
rights and separate the industries into “window-dressing” (i.e.
those in which firms pretend to respect the ethical standards but in
reality do not) and “rights-oriented” ones (in which multinationals
truly follow the standards). They also stress the key role played by
the NGOs, but note that “the level of industry competition and the
lifecycle stage of the industry also play a role... Thus, industry
specificities might also condition the human rights conduct of
cluster firms” (Giuliani, 2014: 9). For instance, the reports by the
Environmental Justice Foundation (2013, 2014) and Accenture
Development Partnerships (2013) suggest that although the seafood
production industry is a sector economically comparable to the gar-
ment industry (e.g. it is the second-largest after ready-made garment
industry in Bangladesh), the responsiveness of the two sectors to activ-
ist pressure to eliminate exploitative labor practices seems to be very
different. In particular, NGOs' numerous attempts to enforce the codes
of conduct and certification schemes in the seafood industry in
Bangladesh and Thailand failed (whereas the garment industry seems
to be much more responsive; see, for instance, Baron, 2010: 112-115).
Diamond industry is another example of a strong responsiveness of
multinational firms to the NGO pressure to stop sourcing from
conflict-ridden countries and to change the production technolo-
gies towards more environmentally-friendly ones (see Bieri,
2010; Yaziji and Doh, 2009: 162-165). Contrarily, the palm oil in-
dustry seems to implement de facto very little change in practices,
and essentially rely on “greenwashing” techniques, despite the ac-
tivist pressure (see, for instance, Rainforest Action Network,
2011).

Finally, the third pattern concerns the broader behavior in NGO
activism in the long run. Over the last two decades, there is some in-
dication of the rising importance of NGO activism for the corporate
world. For instance, there has been a twenty-fold increase in the
number of citations referring to NGOs in Financial Times over the
last ten years (Yaziji and Doh, 2009). Harrison and Scorse (2010)
also note that the number of articles regarding child labor - one of
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the key issues tackled by advocacy NGOs - has increased by 300 per-
cent and the number of articles on sweatshop activities has increased
by more than 400 percent in the last decade. This shows that the role
of NGOs as ‘civic regulators’ of multinational firms has become cru-
cial, so as to affect the entire industries (e.g. apparel, textile, mining).
Similarly, Doh and Guay (2004) and Yaziji and Doh (2009) list twelve
international codes of corporate conduct (at industry level) on labor
and environmental issues, in which NGOs played a key role as pro-
moters and enforcers. Interestingly, this rising role of NGO activism
seems to coincide with the well-documented globalization of eco-
nomic activity, represented by market integration and the increasing
weight of multinational corporations.

2. Basic model
2.1. Setup

Consider an industry with N (ex ante identical) firms located in a de-
veloping country and one non-governmental organization (NGO). The
NGO is a mission-oriented entity in the sense of Besley and Ghatak
(2005). Its mission involves acting as a watchdog of the industry, i.e.
as an enforcer of adoption by the firms of certain “socially responsible”
behavior. This behavior corresponds, for example, to internalizing neg-
ative externalities that firms' production generates. Moreover, the gov-
ernment institutions are assumed to be too weak to enforce these
actions via public policies (e.g. the political representation of the poten-
tial beneficiaries of the socially responsible actions of the firms is absent
or the government is easily lobbied or captured by the firms). The pre-
cise reasons for this political failure is not crucial: for our purposes, it
is sufficient to assume that in the absence of the NGO pressure, no
firm would undertake the socially responsible action. This setting de-
scribes well the industries with multinational corporations operating
in developing countries that choose whether or not to comply with in-
ternational labor standards, use environment-friendly production tech-
nologies, or adopt affirmative-action human resource management
practices. 4

Consider a typical firm. For simplicity, let's assume that acting in so-
cially responsible manner is a binary action, and call the adoption of so-
cially responsible action as “acting green” and the non-adoption “acting
brown”.” Let e [0, 1] denote the probability of adopting the “green”
action® and E € [0, 1] be the monitoring effort exerted by the NGO.
The NGO decides on its monitoring effort E (common for all firms). Si-
multaneously, each firm i chooses the “green” action with probability
e. We assume that the choice of acting “green” or “brown” is irreversible
(or that the cost of conversion is sufficiently high). The NGO discovers
the choice of the action by the firm with probability E. If the NGO dis-
covers that the firm is acting “brown”, the firm has to bear an additional
cost (as explained below), while the NGO obtains a benefit of H> 0. This
benefit corresponds, for example, to the higher future donations (of

3 Yaziji and Doh (2009) note: “The demands that the NGOs make in [watchdog] cam-
paigns are not to change the institutional standards, but merely to enforce them; the mes-
sage is institutionally conservative” (p. 95).

4 Strictly speaking, our model does not require geographic aspects of location of firms.
However, the issues and mechanisms that we analyze here are more likely to arise in
the multinational-firm contexts, where the operations of the firms in developing countries
are (at least in part) regulated through the pressure by watchdog NGOs.

5 We remain agnostic about the reasons why the use of the green technology is viewed
as desirable by the civil society. For the results of our model to hold, it is sufficient that
there is an NGO entrepreneur who intrinsically cares about the use of the green technolo-
gy and donors (which do not necessarily coincide with consumers) who care and finance
the NGO (at the extreme, it can even be one large donor). Indeed, we assume that the con-
sumers of the good produced by the firms (in the developing countries) do not care direct-
ly about the social implications of the use of the green technology or if they care, this does
not interact directly with their consumption decisions.

5 The technology decision of the firm is probabilistic because - as explained below - the
equilibrium will be in mixed strategies, which is typical for games of monitoring.

money or time) thanks to the media exposure of the successful NGO
campaign.”

The punishment inflicted by the NGO if the misbehavior of the firm
is detected can take the form of active interference with the production
process (organizing worker revolts or destroying some parts of the
firm's production lines), which implies that the firm has to spend re-
sources for continuing to produce normally. This is somewhat different
from the channel of influence of Baron and Diermeier (2007), where
NGO conducts boycotts or reputation-damaging activism. For the
sake of simplicity, we assume that the NGO campaign against the mis-
behaving firm has a sufficiently strong effect to serve as a credible threat
for the firm (Baron, 2010).

Note that we abstract from the possible collaboration between the
NGO and firms. Such cooperation has been heavily criticized in recent
years since auditors in these cooperative programs are paid directly by
the firms that are being monitored, which thus leaves substantial
scope for corruption. Firms are nowadays reluctant to enter into such
agreements and in the last years, a new approach has emerged to re-
spond to this concern. This involves independent monitoring and verifi-
cation by NGOs (sometimes called “socialized regulation” (O'Rourke,
2003)).

Acting brown implies for the firm the marginal cost of production
equal to cp, with corresponding profit 1(cg). Acting green implies a mar-
ginal cost ¢cg and profits m(¢cg). If the NGO detects the brown action of
the firm, it is able to impose a penalty, which implies the marginal cost
equal to Acg, and the profit equal to m(Acg).®

We concentrate on the non-trivial case with A > ¢ > 1. In other
words, the firm's marginal cost is highest when it adopts brown action
and gets discovered by the NGO, is smaller if adopting green action,
and is smallest when the firm adopts brown action and goes undiscov-
ered. This implies that the firm choosing to act green trades off the elim-
ination of the risk of being discovered by the NGO as acting brown
against the higher marginal cost of acting green, ©cg.

2.2. Firm-NGO interaction

The NGO's problem is that of monitoring and inflicting a punishment
on a non-compliant firm; moreover, the NGO obtains some private ben-
efits from such “capture”. Instead, the firm evaluates the likelihood of
being inspected by the NGO, and chooses its technology as a function
of this likelihood. Given that both players are trying to outguess each
other, it is natural to model this interaction as a simultaneous-move
game and look for the equilibria in mixed strategies.’

The problem of the firm is to maximize its expected profits:

en(¢cg) + E(1—ejm(Acg) + (1—e)(1—E)m(cp)

The corresponding first-order condition implies the optimal choice
of the firm:

1 if m(@cg)>Em(Acg) + (1—E)m(cy
e= 0 if mocp)<Em(Acg) + (1—E)m(cg)
€00,1) if (@) = En(Acy) + (1—E)m(cy)

7 Limardi (2011) notes that one additional case of non-compliance with international
labor standards by a multinational firm, discovered by an NGO, implies a 20 per cent in-
crease of private donations to the NGO.

8 As mentioned by Yaziji and Doh (2009: 96), watchdog NGO tactics include disruption
of business and destruction of property of the firm. Moreover, NGO pressure affects em-
ployee morale: for instance, the Rainforest Action Network's campaigns against Citicorp
involved targeting the bank's job recruitment sessions at university campuses (Baron,
2010: 116-117), which clearly could negatively affect the motivation of the new hires.
All of these activities can considerably increase firms' unit costs of production.

9 In other words, we assume that monitoring is costly for the NGO and that it cannot
credibly commit its resources ex ante.
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which can also be written as

1if E>p
e= 0if E<p (1)
€[0,1] if E=p
where
—T(cg) —M(¢Cp) 2
P= ey —m(Acg) 2)

p denotes the relative disincentive (in terms of profit differential) of
acting green as compared to acting brown and being punished.
(2) indicates that p is threshold probability of inspection by NGO that
makes the firm just indifferent between acting green and brown: a
slightly higher inspection probability would induce all firms to act
green (while under a slightly lower inspection rate all firms act
brown). Note that p increases with the marginal cost of production
under green action (¢) and decreases with the cost of punishment (A).

Intuitively, the firm chooses which of the two losses to avoid: the
loss from adopting the green action or the loss from taking the risk of
being caught as a brown-action firm. When the monitoring effort of
the NGO is sufficiently high, the size of the second loss outweighs that
of the first, and the firm prefers to choose the green action.

The problem of the NGO is as follows. Let V; and V(< Vi) denote the
unit (i.e. per firm) payoff of the NGO if the firm adopts green or brown
action, respectively. Let H denote the unit payoff from exposing the
brown-action firm. The NGO chooses how many firms to inspect, pick-
ing them at random. We suppose that inspecting K firms taken at ran-
dom costs ¥(K) with ¥(0) = ¥'(0) = 0, ¥/ (K) > 0,and ¥ " (K) >0
for all K € [0, N]. Therefore, the probability that a given firm is
inspected'® equals

K
E-g

Let's denote with m the fraction of firms that choose the green
action. Then, the problem of the NGO is:

Jnax KimV + (1=m)(Vy + H)] + (N=K)[mVg + (1=m)Vg] =¥ (K). (3)

In the appendix, we provide a simple microfounded model of NGO
behavior with fundraising and donations that generate an NGO inspec-
tion problem as described in (3).

Notice that in our formulation, the NGO is “intrinsically” motivated
by the use of the green technology compared to the brown one. Its pay-
off is higher when any given firm chooses the green technology over the
brown one (V> Vp). This may reflect the fact that the NGO has some al-
truistic motivation about the welfare of the potential beneficiaries of the
use of the green technology (e.g. citizens and workers in the developing
country). It could also come from some pure intrinsic ideological
process-oriented motivation that the NGO has over the green technolo-
gy. More importantly, the NGO is also crucially motivated by the “pri-
vate” benefits of capturing and revealing a brown-technology firm
(H). As we have discussed above, these benefits might be those of a
higher visibility in the media, and thus resulting in an increase in future
donations and grants that the NGO can collect. However, it might also
simply denote the warm-glow psychological benefit that the NGO's
founders and members obtained from the awareness that, e.g., the

10 We keep aside some of the informational problems by assuming that the NGO dis-
covers for sure the technology of any firm that it inspects. Analytically, the model's results
would remain the same if we assume that there is some noise in observing the true tech-
nology. Similarly, we assume away the informational problems between the NGO and the
public. In general, NGOs enjoy a considerable amount of trust among the public (at least
compared to firms), mainly because “NGOs are often seen as working in the public inter-
est... By contrast, corporations are seen as being driven primarily by shareholder interest
or the profit motive” (Yaziji and Doh, 2009: 102).

E(m)

J2 1 E

Fig. 1. Nash equilibrium.

improvement of the working conditions is obtained thanks to the
NGO's own effort, rather than by some external force. Yaziji and Doh
(2009) call this motivational component “the ideological fervor”:

An emotional component, ideological fervor ... can be defined as the
intensity of the emotion or sentiment toward a set of social, econom-
ic or political issues.. [It] functions as a crucial means by which these
organizations gain capital and labor contributions ... Other-oriented
sentiments are the solution to Olson's famous problem of free-riding
and collective action. In ideologically driven organizations, the
other-directed good sought by the organization will not offset the ef-
forts of the contributors (p. 79)

The first-order condition of problem (3) is':

(1—m)H = ¥ (K)
or
(1—m)H = ¥'(NE). (4)

This equation pins down the NGO's optimal choice of monitoring,
given the firms' behavior, E(m). Explicitly solving for E, we obtain

YT (1—-m)H)
E=—— . (5)

Given that ¥ is convex, E is decreasing in m. The intuition is straight-
forward: higher fraction of firms adopting green action reduces the
visibility benefits that the NGO obtains from (costly) monitoring and
thus leads to a lower monitoring effort.

Assuming that the number of firms N is sufficiently big, by the law of
large numbers, the probability that any given firm chooses the green
action is approximately equal to the fraction of green-action firms, i.e.
m = e. The two first-order conditions, (1) and (4), jointly determine
the Nash equilibrium of the game and pin down the equilibrium
green-action adoption by firms and monitoring effort by the NGO, m*
and E*:

E*: =
P n(c(3>—n<xc3>
. . Y(Np)
m =1 H

Fig. 1 describes graphically the Nash equilibrium of the game.'?

™ The second order condition for a maximum is satisfied, given that ¥ " (K) > 0.
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P 1 E

Fig. 2. Comparative statics for Nash equilibrium.

The equilibrium of the game is in mixed strategies. Clearly, a pure-
strategy equilibrium does not exist: if all firms act green, the NGO's
best response is not to exert any monitoring effort. If instead, all firms
act brown, the NGO has the maximum incentives to monitor; however,
then all firms will find it beneficial to switch to acting green. Therefore,
in equilibrium, any given firm must be indifferent between acting green
or brown. The equilibrium thus pins down the fraction of firms that act
green, m* € (0, 1), which must be compatible with the equilibrium
monitoring effort of the NGO, E(m*). Technically, the mixed-strategy
equilibrium obtains because the actions of the NGO and firms are strate-
gic substitutes and the firms are (ex ante) identical.

Inspecting the equilibrium conditions, we identify several simple
comparative statics results. An increase in the marginal cost of green-
action production (¢) or a fall in the production of punished brown-
action firms (A) shifts rightward the best response function of firms
(1), as it increases the relative disincentives of acting green (as com-
pared to acting brown). Hence, in a new equilibrium, fewer firms act
green and the NGO exerts higher monitoring effort. This corresponds
to a move from point A to point B in Fig. 2.

Instead, an increase in the number of the firms in the industry (N), a
fall in the visibility benefits of the NGO (H), or an increase in the margin-
al cost of monitoring (¥'(.)) leads to a downward shift in the best-
reponse function of the NGO (a reduction in monitoring effort E for a
given fraction of firms acting green, m). In a new equilibrium we obtain
a lower equilibrium fraction m* of green firms, whereas the monitoring
effort of the NGO E* = p rests the same as before. The intuition for this
result is the following. The NGO's decreased payoffs from monitoring
(for a given initial level of m) translates into lower monitoring effort.
However, this immediately implies that all firms switch to acting
brown. Then, the NGO's probability of ‘capturing’ brown-acting firms
shoots up, thus inducing it to restore its effort of monitoring, just to
the level where all the firms are again indifferent between acting
brown or green. Graphically, this corresponds to a move from point A
to point C.

3. Endogenous market structure

Until now, we left unspecified the competitive environment of the
industry, having summarized it by the profit function n(.) of a typical
firm. To understand the two-way interactions between the NGO moni-
toring, and the competitive strategies of firms and market structure of
the industry, we need to be more specific on the way firms interact
with each other in the sector. For this, we opt for the modelling perspec-
tive of a monopolistically competitive industry with firms producing
horizontally differentiated products.

More precisely, we embed our NGO-firm interaction in a simple
linear-quadratic model of monopolistic competition with endogenous

mark-ups (Melitz and Ottaviano, 2008; Ottaviano et al., 2002). This
specification fits well our purposes, given that they allow us to analyze
the impact of the competitive pressure in the presence of NGO
monitoring.'

3.1. Demand side

The market consists of atomistic consumers, whose mass is L.
Consumer preferences are defined over a continuum of differentiated
varieties indexed by i € Q and a homogenous good chosen as the
numeraire. The preferences are described by the linear-quadratic utility
function'*

o1 2. 1[ [ 12
U:quS/} qfdl—iv/, gidi—5 / qidi|
J ieQ J i€eQ J iE€Q

where go and g; denote consumption of the numeraire good and variety
i of the differentiated good, respectively. The demand parameters 3 and
7 are positive, with 3 denoting the degree of substitutability between
the numeraire good and the differentiated varieties and -y standing for
the degree of product differentiation between varieties. If y = 0,
varieties are perfect substitutes and consumers care only about the
total consumption level over all varieties, given by

Q = / q.di.
i€Q

Let p; be the price of one unit of variety i, and let's assume that con-
sumers have positive demand for the numeraire good. Then, standard
utility maximization gives the individual inverse demand function

pi =B—vq—Q",

whenever ¢; > 0. This holds when

1
Piﬁm('}’BJrW)’

where N is the measure of the set of varieties ) with positive demand
(and, given that each firm produces only one variety, the number of
firms in market) and p is the average price index, given by

5oL di—p—Yo = = p—YNge
Py pdi-p-jo—a -p-T N

13 The older monopolistic-competition models with Dixit and Stiglitz (1977) preferences
imply constant mark-ups for firms. This aspect, however, impedes the possibility for com-
petitive pressure to affect firms' margins and firm-level output, significantly underplaying
the impact of a change in market structure on firms and, consequently, on the NGO behav-
ior. In particular, this feature would imply that the relative disincentive (in terms of profit
differential) of acting green as compared to acting brown and being punished would not
be affected by the intensity of competition between firms. In such case, the equilibrium
NGO monitoring effort would be independent from the degree of competition between
firms and the industrial market structure. This is quite unlikely in reality.

14 In this formulation, we assume that consumers do not care about the consequences of
the brown or the green technology on people or the environment where the goods are
produced. Our analysis remains unchanged if we relax this assumption by introducing
some consumer concern about the technology, as long as this altruistic concern does not
affect directly the demand functions of the differentiated goods and enters additivily in
the preferences, such as, for instance, under the following utility function:

, . :
U= +[s/ qidi—ly/ ¢di-1 U qidi] I / di / di| v,
Ji=Q 2 Joi=Q 2 J o i=Q J e Jie0y

where 6 > 0 is the consumer's weight of altruism, Q¢ and Qg are the set of products pro-

duced respectively with a green and a brown technology, and V; and Vj are the payoffs of
the developing country's citizens from the use of the green and brown technologies, re-
spectively. If the green technology is “better” for the citizens in the developing country
where the good is produced, it is natural to assume V¢ > V3.

Ve +
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Market demand for variety i can thus be expressed as

_BL L,
Y+N yp’+

N L_

g =Lg; = ,H—N§ . (6)

Note that in this linear demand system, the price elasticity of
demand is driven by the intensity of competition in the market. More
intense competition is induced either by a lower average price for vari-
eties p or by more product varieties (larger N). Thus, the price elasticity
of demand increases with N and decreases with p.

3.2. Production

The numeraire good 0 is produced with constant returns to scale
(one unit of good 0 requires one unit of labor) under perfectly compet-
itive conditions.'® Contrarily, each variety of the differentiated good is
produced under monopolistically competitive conditions. Although
firms in the differentiated good sector are ex-ante identical, after their
choice of technology (brown or green) and NGO monitoring, they end
up having different ex-post marginal costs of production (c;): it is cp
for brown firms that are not punished by the NGO, Acg for those
brown firms that are punished and ¢cj for the green firms.

One key modelling point is of order here. We assume that the entire
effect of NGO activism and pressure on a firm goes through the increase
in the marginal cost of production if the firm is discovered by the NGO as
acting brown. This can be thought of as capturing the higher cost asso-
ciated with repairing and/or preventing the damage caused by aggres-
sive confrontational strategies that some NGOs adopt (such as the
disruption of fishing activity by Greenpeace activist ships or the destruc-
tion of fields of genetically modified crops by the activist group of José
Bové). Alternatively, and more broadly, this higher cost can be thought
of as the cost of neutralizing the negative advertising generated by ac-
tivist protests and media exposure. However, we do not model the ef-
fect of NGO activism on consumer demand, for a pragmatic reason:
endogenizing the demand response, but still allowing for endogenous
market structure would complexify analytically the model to the point
of making it intractable.

Consider now a given variety i produced with marginal cost c;. Then,
profits for that variety can be written as,

;= G;(pi—C;)-

The profit maximizing output level g; = q(c;) and price level p; =
p(c;) are linked by the following expression:

[p(ci)—cil. (7)

Note that output per firm increases with the size of the market L.
The profit-maximizing price can be written as

1 By N _
pe) =5 a5+ 2w ®)

and thus, the (absolute) markup over price is

_17 By N -~
p(c)—¢ = 3 {m +mp C:} 9)

In addition to the taste-for-variety parameter <y, the markup
depends on the intensity of competition which, in turn, depends on
the average price for varieties p and on the number of varieties and
firms on the market, N.

15 Production of the numéraire good is made using a standardized technology and is not
subject to NGO pressure.

The average price p and average cost ¢ can be expressed as

. By
R
_ +N
P= N (10)
YN
1 )
czﬁ/_ i (11)
=

and, therefore, the equilibrium profits of a firm with cost c; are given by

L 2

m(c;) :E[CD_Ci] (12)
where, cp denotes the cut-off cost level
= 2BY N ¢ (13)

T 2y+N 2y+NT

The cut-off cost level cp (at which the firm with this level of marginal
cost earns zero profits) is a key variable of the model, as it captures the
(inverse of the) intensity of competition in the industry. This cut-off cost
declines (i.e. the competition becomes more intense) when there are
more firms in the industry (larger N), when more low-cost firms are
present in the market (lower ¢), and when product varieties are closer
substitutes (smaller y).'®

4. Short-run industry equilibrium

We are now ready to analyze the industry equilibrium with NGO
monitoring. Substitution of (12) into (2) gives us the threshold level:

(=)’ —(cp—cp)®  (e—D)2cp— (¢ + 1)y

P o= —(cp—Acy?  (AD2ep—(A+ 1)c5)

Note that the relative disincentives to act green versus brown (p)
depend on the cut-off cost level cp. Deriving this expression with respect
to cp, we obtain that p decreases with cp:

Op 2c(0—N) <
dcp  AN—1)[2cp—\ + 1)cg)?

Fig. 3 which plots the profit functions of three types of firms, as a
function of the cut-off cost level cp. The numerator of p is the difference
between the profit of the brown-acting firm (unpunished) and that of
the green-acting firm. Graphically, this corresponds to the vertical dis-
tance between curves x and y. Similarly, the denominator of p is the dif-
ference between the profit of the brown-acting firm (unpunished) and
that of the brown-acting punished firm. Graphically, this difference is
described by the vertical distance between curves x and z. Take now a
certain cost level cp. One clearly sees that a small decrease in this cost,
ch — ¢, implies a bigger relative fall in the distance between x and z
curves than in the distance between x and y curves, i.e. when cp
decreases, the denominator of p shrinks faster (at the rate 2(A — 1))
than its numerator (which shrinks at the rate 2(¢ — 1)).

The Nash equilibrium (m*, E*) thus becomes'”

E'(cp) = (e—=1)[2cp—(@ + 1)cg]
DI =) 2cp— (N + 1)cg]
W'(NE" (cp))
——

m=1-

16 See Melitz and Ottaviano (2008) for the formal proof of this result.
17 Note that a necessary and sufficient condition to have E*(cp) < 11is that 2cp > (A + @)cp
which is satisfied as long as cp > Acg > ¢cp (that we have assumed earlier).
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Fig. 3. Profit functions under monopolistic competition.
Note that E* is negatively sloped in the cut-off cost level, cp, i.e. the

equilibrium monitoring effort increases with the intensity of competi-
tion in the market:

0E"(cp) _ p
ac, E< 0.

Higher intensity of competition (i.e. lower cp) compresses the profits
of all the three types of firms, but not in the same proportion. In partic-
ular, it reduces more the disincentive from acting brown than the disin-
centive from acting green. Therefore, at unchanged NGO monitoring
intensity, firms now have a stronger incentive to act brown. This in
turn would induce all firms to act brown. As a consequence in equilibri-
um, the NGO adjusts its monitoring effort upwards, and at this higher
level of monitoring all the firms are again indifferent between the two
technologies. The new equilibrium exhibits higher monitoring effort
but a lower fraction of green firms.

Thus, given (4) and (13), the industry equilibrium is described by
the following system:

iy (=) 2cp—(@ + 1)cg]
E=FE(cop)= (A—1)[2cg—(>\+ 1)c§] ’

m:m*zl_WgVE{ (14)
2By N _
Cp 271N 2y+Nc(m,E).

where, the industry average cost ¢(m, E) is given by:
¢(m,E) = [m@+ (1—m)(EA+ (1—E))]cp

Simple inspection shows (see formal proof is in the Appendix A)
that, because of A > ¢, the function ¢(m, E)) is decreasing in m (the frac-
tion of firms acting green):

dc(m, E)

om <0.

Intuitively, as A > ¢, the expected cost of acting brown (and eventu-
ally being punished) is larger than the cost of acting green. Hence, an in-
crease in the fraction of green-action firms should lead to a reduction of
the industry-average cost.

For a given value of firms N in the industry, after substitution of E =
E*(cp), the second equation of the equilibrium conditions (14) provides
a positively-sloped relationship m = m(cp), while the third equation
provides a negatively-sloped relationship cp = ¢p(m). Hence the inter-
section of these two relationships (and, therefore, the short run industry
equilibrium) is unique.'®

18 The formal proof of existence and uniqueness of the industry equilibrium for a given N
is provided in the Appendix A.
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Fig. 4. Short-run industry equilibrium.

This is illustrated in Fig. 4 which constructs graphically the short-run
equilibrium. The bottom-left segment is simply Fig. 1. Consider now two
values of the cut-off cost level, ¢ and ch(< c3). The cut-off cost level 3
corresponds to a certain level of equilibrium monitoring effort E° and
a fraction of green-acting firms m®. As the intensity of competition in
the product market increases (a move from cd to ch), the negative rela-
tionship between cp and E (the first equation of (14), depicted in the
bottom-right segment of Fig. 4) maps into a lower equilibrium fraction
of firms acting green, as explained above. This, via the 45° line on the
top-left segment, maps into the level m!, on the top-right panel of the
figure. This gives us the relationship m = m(cp), described by the second
equation of (14).

However, the cut-off cost level cp is not exogenous, but depends on
the average cost ¢(m, E) in the industry. In particular, higher fraction of
green firms, which implies lower industry-average cost, leads to a lower
cut-off cost level. Thus, for the industry structure to be in an equilibrium,
the share of green firms and the cut-off cost level should be compatible
with both the relationship m = m(cp) derived above and the relation-
ship cp = ¢p(m), described graphically by the negatively-sloped line
on the top-right panel. The unique intersection of the two lines thus
gives the short-run equilibrium.

4.1. Comparative statics

We can now develop two key comparative statics results for the
short-run industry equilibrium.'® The first is the effect of an exogenous
change in the NGO payoffs from activism (higher reward for identifying
a brown firm, and a lower cost of monitoring). This step will serve us for
the long-run equilibrium analysis (to explain the first pattern described
in the introduction). The second is the effect of the number of firms in
the industry on NGO activism, the intensity of competition between
firms, and the share of firms acting green. This would allow us to explain
the second pattern (different degree of compliance with ethical stan-
dards across different industries under NGO pressure). Moreover, it
would prepare ground for the long-run industry equilibrium analysis
that we develop in the next section.

4.1.1. Effect of changes in the NGO payoffs

An increase in the NGO's reward from identifying a brown firm (H)
and a decrease in the NGO's cost of monitoring (¥'(.)) qualitatively
have the same effect on the equilibrium values. Such a change only af-
fects the m(cp) line, by shifting it leftward/up. Intuitively, the change

19 We report other comparative statics (the effects of a change in firms' production costs
and consumer tastes) results in the Appendix A.
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Fig. 5. a. Effect of change in the NGO payoffs. b. Effect of change in the market structure.

occurs in the following manner. The first effect is that at a given level of
intensity of competition, the monitoring effort by the NGO increases.
Consequently, the fraction of green-acting firms increases. This corre-
sponds to the move from A to B on Fig. 5a.

This, in turn, leads to a decrease in the industry-average production
cost, leading to tougher competition, which partially mitigates the in-
centives to act green. Thus, the fraction of green-acting firms falls, set-
tling at the new equilibrium level which is higher than at the initial
equilibrium (the move from B to C). We thus end up in the new equilib-
rium, with more intense competition and a higher fraction of green-
acting firms:

dcp 07%< 0.

A

aH aﬂ>0

<055 " Oqw)”

Note that the relative magnitudes of this effect on the share of green
firms and the intensity of the competition depend crucially on the elas-
ticity of ¢p(m) line, which describes how strongly the industry competi-
tion depends on the share of green firms. If the cost differences between
the three types of firms is relatively large (i.e. A is much bigger than ¢,
which in turn is much bigger than 1), even a minor variation in the
shares of three types of firms in the sector has a large effect on the
industry-average cost, and thus the ¢p(m) line is quite elastic. In this
case, the effect of a higher H will translate to a relatively large drop in
Cp, but a relatively small increase in m*. Contrarily, when the cost differ-
entials are small, Cp(m) line is almost vertical, and an increase in H trans-
lates almost entirely into a large increase in the share of green firms
(with little change in the intensity of industry competition).

4.1.2. Effect of changes in market structure

An exogenous increase in the number of firms in the industry, ceteris
paribus, makes the market competition more aggressive (a reduction in
¢p ). This induces a lower fraction of firms to act green (graphically, this
corresponds to a leftward shifts in the ¢p(m) line and the move from
point A to B on Fig. 5b).

The NGO's incentives to monitor are now stronger, and the resul-
ting increase in the brown-acting firms that are punished partially com-
pensates the fall in cp. However, the increase in N has also a second
effect: more firms imply higher marginal cost of monitoring, which
induces the NGO to adjust its monitoring effort (dilution effect). Fore-
seeing this, even fewer firms act green, and we end up with an unam-
biguously lower fraction of firms acting green (rightward shift of the
m(cp) line, a move from point B to C).

The total effect on equilibrium competition is ambiguous though.
The intuition is the following. As there are fewer green firms, the
industry-average cost increases, and this softens the competition. How-
ever, there is also the usual Melitz-Ottaviano effect: the increase in the
number of firms directly makes the market more competitive. The
total effect depends on which of these two channels dominates:

This analysis explains the second puzzle described in the introduc-
tion: in certain industries, one observes that the multinationals under
activist pressure truly follow the ethical codes of conduct, while in
others there is notoriously little response. Our analysis links this to the
degree of concentration in the industry. In an industry with fewer
firms (e.g. garments industry), the profit margins are larger, and there-
fore green firms are more likely to survive, which makes the relative
cost-benefit comparison of the two technologies for a firm in such in-
dustry relatively favorable to acting green (as compared to an firm in
a less concentrated industry, such as, for instance, seafood production).

5. Long-run industry equilibrium

In this section we endogenize the market structure of the industry,
by supposing that the entry in and exit from the industry in the long
run is unrestricted. The free-entry condition that pins down the long-
run values equates the expected profit of a typical firm in the industry
to the fixed cost of entry, which we denote with F:

mem(ecg) + E°(1—m®)m(Acg) + (1—m®) (1—E°)m(cy) = F.

Here, the long-run equilibrium values are denoted with subscript e.
Given that the equilibrium strategy of a firm (in terms of green/brown
action) is mixed, i.e. m® € (0, 1), with any firm being indifferent
between acting green or brown, the free-entry condition reduces to

n(pcg) = F,

or, using the expression for profits (12),
L
IY[CD—(PCB]Z =F.

This condition allows us to calculate the equilibrium intensity of
competition.2® Under free entry, the indicator of the intensity of

20 Technically, we require that cp > Acp, because otherwise firms that are punished have
to exit the market. We therefore assume that

[4yF
©Cp + %Z)\CB.

to ensure that cp is always larger than Acg. This basically corresponds to assuming that
there is sufficient product differentation.
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competition, the cut-off marginal cost cp, becomes

4vF
¢h = pe + /- (15)

Given (15), we then immediately obtain the long-run equilibrium
values of the fraction of green-action firms m®, NGO monitoring E°,
and the number of firms in the industry N°:

e (—1)[2ch— (@ + 1)cg]

=04 [2c5—(\ + 1)cg) (16)
e V' (N°E°)

m'=1—— (17)
e _ 2[57 Ne = e e

CD*W mc(m,E). (18)

Substituting (15) into (18) gives:

oty +/ XE = fm.N). (19)

Eq. (17) defines a decreasing relationship m = m(N) between the
share of green-action firms and the total number of firms in the indus-
try. Intuitively, a higher number of firms increases the marginal cost of
monitoring effort for the NGO, by the dilution effect discussed in the
previous section. At a given level of monitoring effort, this higher cost
has to be compatible with a higher marginal benefit of effort for the
NGO, i.e. a larger share of firms acting brown.

Eq. (19) describes as well a decreasing relationship N = N(m). The
intuition for this is that if the share of green-action firms in the market
increases, the cut-off level compatible with it decreases (because the
green-action firms have lower marginal costs as compared to punished
brown-action ones), and this makes the market competition tougher.
Hence, at the current industry structure, firms start making losses and
some of them will exit the industry in the long run. This process will
continue until the expected profits of firms does not make the free-
entry condition hold again.

We can now analyze the shape of the equilibrium. For this, we first
make the following technical assumption:

Assumption A: [[5—(,0(:3]2 > 4LLF > [}\—(p]zcﬁ.

This assumption ensures two things. The first inequality ensures that
there is a positive demand for the differentiated products under free
entry (i.e. 3> cp; the degree of substitutability between the numeraire
good and the differentiated varieties (3 is large enough). This is a consis-
tency condition to ensure the existence of the differentiated good mar-
ket. The second inequality ensures that competition consistent with free
entry is not too intense (i.e. ¢y > Acg), guaranteeing that the punished
brown-technology firms are not driven out from the market. This as-
sumption is only made for convenience and is satisfied if the conse-
quences of the NGO's actions are not extremely costly to the detected
brown-technology firms.?!

21 If the second inequality it is not satisfied, the population of firms in the industry is
composed of only two types of firms: green-technology firms and brown-technology firms
that are not detected. Given that the threat of being detected if acting brown implies now a
larger cost in terms of lost profits (i.e. exiting the market rather than producing at a higher
cost), the incentives for firms to enter the market are reduced and the industry equilibri-
um exhibits fewer firms in the long run. The other results (mutiple equilibria and compar-
ative statics) are not qualitatively affected.

Let's start first with the relationship m = m(N), described by the
equation

e . W(NE)
m =1-— -

This relationship describes the fraction of green-acting firms m¢ con-
sistent with a free entry industry equilibrium with N active firms and an
NGO effort of E°. Given that the cost of monitoring effort ¥(.) is convex,
m = m(N)is monotonically decreasing, and takes the value equal to zero
at the point

/—1
N’ = ¥y _#H EE(H)‘

At point N°, we hit the corner solution m® = 0. No firm adopts the
green technology because of the strong dilution effect on NGO monitor-
ing. The probability of being discovered (and, consequently, being
punished) is too small to induce firms to act green. This threshold N°
is increasing in the visibility gain of the NGO H and decreasing in the
convexity of the NGO cost function ¥(.).

Let's now turn to the relationship N = N(m). This curve describes the
free entry market structure N, given a fraction m® of firms with costs ¢cg
(i.e., acting green), a fraction (1 — m®)E® of firms with costs Acp (i.e. act-
ing brown and being punished) and a fraction (1 — m®)(1 — E?) of firms
with costs cg (i.e. acting brown and remaining undiscovered).

Using (18) we can show (see Appendix A) that N(m) takes an hyper-
bolic decreasing form:

L )
N =N = o (@)m—04(ch) + &

where Qy(cp) and Q;(cp) are two positive constants with Qy(cp) < cp
under Assumption A. At m = 0, this function takes the value

Sy 2Y(B=h) _
MO = o,

We also show (in the Appendix A) that under Assumption A, there
exists at least one free-entry industry equilibrium with NGO monitor-
ing. Fig. 6 describes the long-run industry equilibrium graphically.

The equilibrium is interior when N°>N(0). This condition can also be
written as

H>v <Ee W_Cf’)) . (20)

ch—Q(ch)

N
N =)
N(0)
N |---mmmmmmreeme e i N = IV (” )
me 1 m

Fig. 6. Long-run industry equilibrium.
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In this case, the free-entry equilibria will exhibit a strictly positive
number of firms acting green (i.e. m* > 0). On the other hand, when
(20) is not satisfied, the situation with no firm acting green (i.e. m* =
0) is necessarily a free-entry industry equilibrium. Intuitively, condition
(20) requires that if no firm acts green (m = 0) and free entry into the
industry is allowed, the NGO has sufficient incentives to start monitor-
ing. This will occur when the visibility benefit to discover brown firms
H is large enough and/or its marginal cost curve ¥’(.) is not too steep
(i.e. the cost function ¥(.) is not too convex).

Concentrating on the interior industry equilibria as shown in Fig. 6, a
necessary and sufficient condition to get a unique interior equilibrium is
the fact that at the equilibrium, the N(m) curve is flatter than the mi(N)
curve, at the point of intersection of the two curves. This second condi-
tion can be interpreted as follows. Under NGO monitoring, the number
of firms in the industry affects the cut-off cost level ¢p in two ways. The
first one is the direct (negative) Melitz-Ottaviano effect of competition.
The second is the indirect positive effect: it comes from the fact that the
higher number of firms in the industry induces the NGO to reduce its
per-firm monitoring effort, and this leads to fewer firms acting green
(i.e. lower m) and, consequently, to a higher ex post industry-average
production cost (given that A > ). The second condition states that
the first (direct) effect outweighs the second (indirect) one. Formally,
the condition writes as

_BCD>_BCDK e

N amEE: (21)
where

dcp = A'(N) + B (N)e(m,E)<0

ON ( ) ’ ’

acp . 0c(mE L 2By _ N
%_B(N)T<o,wnhA_2y+N, dB_ZerN.

5.1. Globalization and NGO activism in the long run

We can now address the following question: how does an increase
in the market size affect the long-run equilibrium (in particular, the in-
tensity of NGO activism and the compliance with ethical standards in
the industry)? Consider an increase in L. Its first effect is on m(N) rela-
tionship: larger market size implies that the profit of any given firm in-
creases, which in turn stimulates entry and increases the intensity of
competition (i.e. ch decreases). As shown above, in a more competitive
environment, firms have relatively lower incentives to act green. A
lower share of firms then chooses to act green, while the equilibrium
level of NGO monitoring that makes the firms indifferent between
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Fig. 7. Long-run comparative statics: effect of a change in market size or fixed cost of entry.

acting green and acting brown should increase. In the long-run, as in-
creased profits attract new entrants, the number of the firms in the in-
dustry increases. The impact of a larger market L corresponds to a
counter-clockwise rotation in the m(N) line and a move from point A
to B on Fig. 7.

There is also a second effect, reinforcing the first one. An increase in
the market size also affect the N(m) relationship. Indeed, again, as the
market becomes larger and competition more intense, the equilibrium
monitoring effort of the NGO E° increases. Ceteris paribus, this increases
the fraction of punished brown firms and consequently the average cost
of productioncin the industry. This, in turn, tends to soften the intensity
of competition in the industry, inducing further entry of firms into the
sector. Graphically, this comparative statics corresponds to an upward
shift in the N(m) curve and the move from point B to C. Thus, the overall
effect is the higher number of firms in the industry in the long run, a
smaller share of them acting green, and more intense equilibrium
monitoring by the NGO. These results can be summarized as:

ﬂ>0’%<07i> 07

B o i
al _
oF %oF %9 =Y

This analysis explains the third pattern that we have discussed in the
introduction. Increased globalization can be understood as larger
markets. As we have shown, this leads to more firms, but fewer of
them acting green, and, consequently, intensifies NGO activism
targeting corporations. The concerns of anti-globalization movements
are to some extent valid: a smaller share of firms acting green implies
that globalization does indeed generate some undesirable con-
sequences in terms of environmental harm or less socially responsible
behavior of firms. Thus, why did NGO activism increase so much in
the last decades? Our analysis shows that the globalization (increase
in the market size of MNCs) leads to more intense competition, and to
smaller profit margins. This makes acting green less economically inter-
esting, which increases the demand for NGO activism; the rise in activ-
ism follows. Interestingly, this higher activism does not seem to able to
neutralize fully the negative consequences of globalization.

Another useful comparative statics concerns the effect of increased
visibility benefit H of the NGO. This could reflect a secular increase in
the sensitivity of public opinion (to NGOs' advocacy activities). Simple
inspection shows that an increase in H only affects the curve m(N). As
H increases, the NGO has more incentives to monitor the industry. In
order to re-adjust downward this monitoring effort to the level E® that
makes firms indifferent between acting brown or green, there should
be an increase in the fraction of firms acting green in the sector. Graph-
ically, the shift associated with an increase in H corresponds to a clock-
wise rotation in them(N) line and a move from point A to B on Fig. 8. The

N

Fig. 8. Long-run comparative statics: effect of change in NGO payoffs.
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Fig. 9. Multiple equilibria.

new equilibrium in B has a lower number of firms N in the industry and
a larger fraction of firms acting green. The monitoring effort of the NGO
in equilibrium is unaffected:

ON* _om"__ OE
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This finding explains the first pattern noted in the introduction
(i.e., why does rising NGO activism lead to firms quitting the market?).
Rise in NGO activism increases compliance (as is shown, for instance, by
Harrison and Scorse (2010)) but also intensity of competition in the in-
dustry (in the short run, as we have shown in Section 4.1). This higher
intensity of competition makes staying in the industry less interesting
to some firms, which leads to exit in the long run.

5.2. Multiple equilibria

In which direction an industry under NGO monitoring is likely to
evolve to, in the long run? It turns out that in some cases it is a priori im-
possible to predict. This happens because when N° > N(0) and the con-
dition (21) is not satisfied, our model exhibits multiple equilibria. Under
NGO monitoring, the number of firms in the industry affects the cut-off
cost level cp in two ways. The first one is the direct (negative) Melitz-
Ottaviano effect of competition: more firms in the industry lead to
more intense competition. The second is an indirect positive effect: a
higher number of firms induces the NGO to reduce its per-firm monitor-
ing effort. This leads to fewer firms acting green (i.e. lower m) and as a
consequence, to a higher ex post industry-average production cost
(given that A > ¢), relaxing the intensity of competition. This softening
of competition, in turn, stimulates entry in the industry. When (21)
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Fig. 10. Multiple equilibria.
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Fig. 11. Multiple equilibria and shift of parameters.

does not hold, the second effect may dominate the first (direct) conven-
tional effect and this creates a source of multiple equilibria. As shown in
Fig. 9, there can be one stable equilibrium at point C with few firms, a
moderate level of competition, a relatively large fraction of firms acting
green and a low level of NGO monitoring, and another stable equilibri-
um at point A (with more intense competition, a smaller fraction of
green firms and a more intense NGO monitoring).

Even when condition (21) is satisfied, but N°<N(0), there still might
be multiple equilibria in the long run. As we know, one equilibrium is
the corner equilibrium (point A) with N(0) firms (all of which act
brown). As Fig. 10 shows, there might also exist (at point C) an interior
stable equilibrium (m®, N¢), with a smaller number of firms, some of
which act green.

Interestingly, in such a situation, a small change that reverts the
order (N° > N(0) instead of N° < N(0)) can lead to a dramatic change
in industry structure. Consider an increase in NGO visibility H or a re-
duction in the marginal cost of monitoring ¥’(.). Such a shift will lead
to a clockwise rotation in the m(N) line around the point (1, 0) in
Fig. 11. A sufficiently large change in one of these parameters destroys
the corner equilibrium at point A (with only brown acting firms and a
market structure at N(0)). The increased NGO visibility will immediate-
ly result in higher NGO activity and monitoring, inducing some firms to
adopt the green technology. As the fraction m of green firms increases in
the industry, this reduces average costs of production in the industry
and intensifies competition. This, in turn, induces some firms to exit
the sector, relaxing market competition, and inducing an even larger
fraction of firms to adopt the green technology. As this happens, the
level of NGO monitoring decreases to adjust to its new long run situa-
tion which is a point C'. Importantly, the long-run observational re-
sponse of the NGO monitoring may be different from its short-run
reaction, as it interacts endogenously with the evolution of the industry
market structure.*?

6. Conclusion

In this paper, we have presented a model of NGO-firm interaction
embedded in an industry environment with endogenous markups,
which can be thought of as an industry with multinational firms operat-
ing in a developing country. We have studied the effect of NGO activism
on the industry equilibrium, in particular, on the intensity of competi-
tion, market structure, and the share of firms acting in socially responsi-
ble manner. In doing so, we have explained three key empirical patterns
in developing-country industries under activist pressure (the degree of

22 Note that the existence of multiple equilibria crucially depends on the presence of the
“dilution” effect, which, in turn, depends on the motivated labor resource of the NGO being
a fixed factor. In the Appendix A, we provide the analysis under an alternative assumption
of the cost of inspecting being ¥ (K/N) instead of W(K), and show this formally.
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exit under more intense activist pressure, the differential response of in-
dustries to NGO activism, and the general rise of NGO activism following
globalization).

We conclude by suggesting one direction for future research. The
choice of acting green or brown in our model is assumed to be irrevers-
ible. In a more realistic model, firms would change their actions over
time, which would imply that any given firm solves an optimal stopping
problem, i.e. when to switch from the brown action to the green one.
Exploring the robustness of our findings in a more general model con-
structed along these lines is a promising avenue for future theoretical
work.

Appendix A
A.1. A simple microfounded model of a watchdog NGO behavior

Consider an NGO whose mission is to monitor firms (a “watchdog”).
Each firm can choose to produce using a “brown” or a “green” technol-
ogy. Denote with V¢ and V(< Vi) the unit (i.e. per-firm) payoff of the
NGO if a firm adopts a green or a brown technology, respectively.
Denote as well with H the unit payoff from exposing the brown-action
firm. The NGO chooses how many firms to inspect, picking them at
random. We suppose that inspecting K firms involves two types of re-
sources of the NGO: (motivated-labor) effort X € [0, 1] (with a marginal
disutility 6) and (monetary) funds F that the NGO has to raise from do-
nors. We assume the following Cobb-Douglas technology for the NGO:
K = G(F, X) = F*X' ™ ® The probability that a given firm gets inspected
then equals

K
E*N.

We assume that to raise an amount D of donations, the NGO has to
incur the fund-raising cost C(D), with C(0) =0,C' (D) >0,C"' (0) =
0,C' (») = + « and C"(D) > 0.23 Let's denote with m the fraction of
firms that choose the green technology. Then, the problem of the NGO
writes as:

g max  KmV 4 (1=m) (Vs + H)] + (N=K)[mV + (1=m)Vy)—6X

subject to K = F*X'™® and
F+C(D)=D

The latter constraint reflects simply the non-distribution constraint
of the NGO, coming from the fact that legally it is a non-profit entity:
its total expenditures (i.e. the funds F used for the NGO's inspection op-
erations and the fundraising expenditures C(D)) has to be equal to total
donations D. By substituting the constraints into the objective function,
we obtain the following equivalent problem

ayl—a
gomax_ (D—=C(D) X' (1=mH—0X + MV + (1—m)Vg  (22)

The equilibrium solution of (22) is given by the first-order
conditions:

C'(D)=1 and (1—a)(D—C(D))*X~*- (1—m)H = 0,

23 We impose the following technical condition

[c’*’(l)—c(c’”(]))}“s[\l

which ensures that E = K/N can be interpreted as a probability (i.e. it is always smaller
than 1).

or

D' =C7'(1) and X' = {%é(c’”m—c(c’”(l)))

from which one obtains the equilibrium probability of inspection:

(D*_C(D*))a(X*)]fa

E = N
_(01“*f@”W”D{u—mu—mwyf

N 0

Itis easy to check that E* has the same form as the Eq. (5) in the main
text for an inspection cost function W(K) = A - (I()ﬁ, where A is the
following constant:

0
(= = m))]e

A=

A2. Proof that ®™E () <

Note that at the equilibrium value of NGO monitoring, the marginal
cost of the brown-action firms is, on average, equal to

. . —1)[2¢cp— 1
[E"(cp)A + (1—E'(cp)) | e = © [ZC)D[_CL())\ ﬁi;B])CB]*l Cp-

As \ > ¢, we have

2cp—(@+1)cg -1
2cp—N+1)cg

Hence

(e—1)2cp—(@ + 1)¢g] _
[ZCD_[(J)\+])CB] B +1|cp>(0—1)cz + ¢ = ©c3,

and
[E"(cp)A + (1—E"(cp)) ] cp> ¢cp.
From here, it follows that

ac(m,E*(cp))

5 = @cg— [E"(cp)A + (1—E'(cp))] cp<0.

QED.
A.3. Additional comparative statics results in the short run

A.3.1. Effect of changes in (relative) production costs

The effects of an increase in A, a decrease in ¢, and a decrease in cg
are qualitatively similar. Intuitively, as the cost of being punished by
the NGO increases, all the firms temporarily face a higher incentive to
act green. The NGO's incentives to monitor fall; the required monitoring
effort to make firms again indifferent (between the green and brown
actions) goes down, but a higher fraction of firms act green. Thus, for a
given intensity of competition, the fraction of green-acting firms
goes up. However, an increase in A affects also the ¢p(m) relationship.
Given that the NGO monitoring falls, fewer brown-action firms are
punished ex post. This reduces the industry-average cost and thus
increases the intensity of competition (leftward shift of the cp(m)
line).

Thus, overall, the effect on cp is clearly negative (i.e. equilibrium
competition becomes more intense). However, the net effect on the
equilibrium fraction of green-acting firms is ambiguous (and depends
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on the magnitude of the shift in the ¢p(m) line):

%q) @20 aﬁ>0 @20 aCD>0 @20‘

M NS0 0 S e, ac

Note that this comparative statics describes an interesting possibility
that the equilibrium share of green firms decreases when the cost of
green technology falls. This happens because the negative effect of the
cost of green technology on the industry-average cost (and thus indus-
try competition) can outweigh the positive effect operating through
NGO monitoring.

A.3.2. Effect of changes in consumer tastes

Consider an increase in 7y (or in 3, which has the same qualitative
effects). This reduction in the degree of substitutability between the
varieties relaxes the competition - the usual feature of monopolistic-
competition models (an increase in cp) and thus shifts the ¢p(m) line
to the right.

This reduces the relative disincentive of acting green and thus
increases the fraction of green-acting firms. The resulting reduc-
tion in industry-average costs partially compensates the fall in
the intensity of competition. The new equilibrium exhibits weaker
competition and the unambiguously higher fraction of firms acting
green:

dcp om” dcp om”
o o Cw ey

AA4. Proof of existence and uniqueness of an equilibrium for a given N

First, note that

I s 01
CélinwE (cp) =E= =1 <1.

Given the assumption that cp > Acg,

(@—=1)(2Acg—( + 1)cp)
(N—T1)2Acz— (A + 1)cp)

E'(cp)<E"(Acy) =

Therefore, m = m(cp) is increasing in cp, with

o ' (NE)
qulijmm(cn) = 1_T< 1,
and
ey = 1~ VIV (ca))

At the same time, for the second relationship (cp = ¢p(m) ), we have

oc(m, E* (c,
om 1—B(N)(l—m)()\—l)cBaEa(CCD))
D

where

2 N
A(N) = Zy[in<B and BN) = 5= g<1.

Thus, ¢p(m) is decreasing in m, and, moreover,

A(N) + B(N)[E(¢p(0))Acg + (1—E(Cp(0)))cp],
A(N) + B(N)ce.

Next, denote as ©(m) = m[cp(m)]—m . This function has the
following properties:

©'(m) = m'[cp (m)]cp(m)—1<0,
with 6(0) = m(Ey(0)]> 0 and (1) = MfEy(1)]—1<1— YN 1<,
Thus, there exists a unique value m*® € (0, 1) such that (m*®) = 0. Con-

sequently, there is a unique fixed point m*® and a unique equilibrium
m}(N), cf and E*}, given by

O(mSR) =008 =Cp <m5R> ER=F <ED (mSR)> .
QED.
A.5. Proof of existence of an industry equilibrium with free entry

- The curve N = N(m) :
Consider first the relationship N = N(m). Note first that the industry-
average cost ¢(m, E) writes as:

¢(m,E) = [m@+ (1—m)(EX + (1—E))]cp =
o1 (s e+ 1y
©—1)(2cp—(@+ 1)q C—Dieep—(@+1)C
2CD—L())\+1)CB ’ +m<(<p—l)— ZCD—I())\+1)CB ’ ﬂ
= Qy(cp) =0y (cp)m,

=cp|l1+

where

Qy(cp)=cy[1 + EA—1)] = CB[‘g(éfi(—)\@jsl))—C:CB] ’

and

_ 2
Q4 (cp)=c[(@—1)—EA-T1)] = %w.

Note that as long as Acp < cp, one has Qy(cp) < cp. Indeed, as

g (e=D2eo—(e+ 1)) _,
(A=1)2cp—(A+ 1)cp) ’

then
Qy(cp) = cg[1 +E(A—1)] <Acg <cp.
Using the previous expression for ¢(m, E), (18) now becomes

e 2By N e ey
CD727+N+27+NC(m’E)*
1

(2B + N[Qo (cp) = (cp)m]).

T2y+N

Solving this equation for N, we obtain

N 2y(B—cb)
Qy (ch)m*—Q(ch) +ch’

Thus, the relationship N = N(m) is hyperbolic and decreasing. At
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m = 0 it takes the value

- The curve m = m(N) :
Let's now turn to the relationship m = m(N), described by the
equation

V' (NE°)

m=1-— —g

Given that the cost of monitoring effort ¥(.) is convex, m = m(N) is
monotonically decreasing, which takes the value equal to zero at the
point

II’/71 (H) .

0
N = e

and such that m(0) = 1 (as ¥/(0) = 0).
- Existence of a free entry equilibrium

(i) Consider the first case where N°>N(0). Denote the following
function ©(m) = (meN)(m) for all m € [0, 1]. As is clear, given
assumption A and the fact that cp — Qy(cp) > 0, the functions N =

N(m) is continuous for m € [0, 1]. Also the functionm = m(N) is a
continuous function of N. Now N(0)<N° implies that 71(N(0)) >0
1) =

and 6(0) = (m=N)(0)>0. Similarly given assumption A:, N(1)
% ~0. Hence mi(N(1))<mi(0) = 1. Therefore ©(1)
= (M°N)(1)< 1. The function 6(.) is continuous on the interval
[0, 1] and such that ©(0) > 0 and ©(1) < 1. By Brower fixed-
point theorem, there is a at least a fixed point m*€]0, 1] such
that ©(m*) = m". The point (m*,N(m*)) corresponds to a free
entry industry interior equilibrium.

(i) Consider now the case N° < N(0). Then trivially m(N(0)) = 0 and
the point (0, N(0)) corresponds to a free entry industry (corner)
equilibrium.

QED.

Therefore, two conditions are jointly sufficient for the existence of a
unique stable interior equilibrium: (i) that N® > N(0), and (ii) at the
equilibrium, the N(m) curve is flatter than the 7i(N) curve.

A.6. Alternative setup: cost of inspection W(K/N)

In this alternative set-up, we assume that there is no fixed factor in
the monitoring effort of the NGO, and thus the cost of inspecting is not
any longer ¥(K) but ¥(K/N). The problem of the NGO is now:

Jnax KimV + (1=m)(Vy + H)] + (N—K)[mV + (1=m)Vg] =¥ (K/N).

The first-order condition of this problem is
(1—m)H = ¥ (E),

and the optimal monitoring choice, given the firms' behavior, E(m),
becomes

E=v""((1—m)H).

The Nash equilibrium (the equilibrium green-action adoption by
firms and monitoring effort by the NGO, m* and E*) is defined by:

. ey —m(ecy)
E =P = e mincs)
m = 1—M

For the industry, the short-run equilibrium is thus described by the
following conditions:

“(cp) = (e—T1)[2cp—(¢ + 1)cg]
D)= A=T)2ep—(h 1 Tyl

=1 VE @),
2y N

D=2y TNT2yIN

c(m,E*(cp)).

Thus, for a given number of firms in the short-run, the properties of
the model do not change.

More importantly, the model's predictions are different for the long
run. To see this, note that the long-run equilibrium values of the fraction
of green-action firms m®, NGO monitoring E°, and the number of firms in
the industry N°, are now described by

(A—
v (E°)
e_ —
m =1 H )
e 2ﬁ7 N —/. € €
CD7—2y+NE+—2y+NEC(m,E).

In other words, in Fig. 6, the m = m(N) line now becomes vertical.
This is because the “dilution effect” coming from the lower probability
of being monitored as the number of firms increases, now disappears.
Therefore, the model now always exhibits unique equilibrium in the
long run.
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