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Abstract

Poor communities sometimes resist private investment and destroy economic surplus even if the

government has the willingness and ability to redistribute. We interpret such acts of resistance as demands

for redistribution: destruction contains credible information about how a¤ected groups value surplus,

which helps the government in implementing the optimal redistribution policy. Destruction is increasing

in the extent of political marginalization of the a¤ected group. While resistance has informational value,

it has two distinct costs: it directly reduces surplus and also reduces the investor�s incentives to create

surplus. The government uses a tax/subsidy on the investor to maximize weighted social surplus, and

we show that the possibility of destruction may force the government to be too soft in its negotiations

with the investor. We discuss conditions under which the government should ban resistance or should

allow resistance but compensate the investor for its losses incurred in order to enhance social welfare.
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1 Introduction

Over the last couple of decades, local, provincial and national governments the world over have been increas-

ingly relying on outside private investors to provide the impetus for growth in jobs and output (Sheshinski

and Lopez-Calva 2003, Bortolotti and Siniscalco 2004, Shirley and Walsh 2004, Cavaliere and Scabrosetti

2008 and Estrin et al. 2009). Privatization has widely been promoted in developed and developing countries

alike (Galal et al. 1994, World Bank 1995, Megginson et al. 1994).1 Consequently, governments are actively

pursuing private capital by providing incentives and otherwise creating conditions favorable for investment.

Industry groups monitor the investor friendliness of governments, and governments often compete with each

other in wooing private capital (Oman 2000, Stern 2001). Concomitantly, there is a rising trend, especially

in the developing economies, of local communities resisting private capital (Molano 1997 in the context of

privatization in telecommunication industries in Latin America; Bardhan 2006a, Uba 2005 in the context of

economic liberalization program in India; Beinen and Waterbury 1989, Rodrik 1999, Stiglitz 2002). Some

of this resistance has taken the form of actual destruction of productive assets, disruption of production, or

in some other way creating conditions that lower the productive capacity of the investor.2 As globalization

spreads deeper into the developing world, one can expect such occurrences only to grow in frequency and

intensity.

What is puzzling about these protests is that local communities seem to be resisting precisely what is

necessary to lift them out of the poverty trap. The simplistic explanation that globalization always leaves

local communities impoverished is inconsistent with the idea that the government can redistribute surplus

from productive investment (Bardhan 2006b). Theoretically, as long as there is a positive surplus created

from investment, the government can ensure that it is distributed in such a way that makes everyone better

o¤: thus, destructive activities that ultimately reduce the available surplus seem counterproductive.

This paper studies resistance as a rational response by purported bene�ciaries of the investment when

the government is willing and able to redistribute the surplus from investment, and is in no way interested

in the bene�t of the external investor. The object of the paper is two-fold. First, we look at the net welfare

consequences of such resistance from the point of view of a benevolent government. Second, we examine how

resistance a¤ects the government�s contract with the private investor, and build what is to our knowledge

the �rst formal theory of investor-friendliness.

The analysis rests on the following three premises.

1. There is incomplete and asymmetric information about bene�ts from investment. Outside investment

bene�ts di¤erent social groups (skilled and unskilled labor, industry and agriculture) di¤erently. How-

ever, when the government o¤ers conditions to the investor there is considerable uncertainty about the

actual level of bene�ts (number of jobs, multiplier e¤ect, etc.) to a certain group, referred to as the

a¤ected group hereafter. In addition, the level of bene�ts, which can be high or low, is privately realized

by the a¤ected group at an interim stage, but the government cannot directly elicit this information

through the democratic process.

2. The a¤ected group can signal its private information for preferential treatment. The signaling activities

1The term privatisation has been used to cover an array of di¤erent policies. It involves not only the sale of state-owned
enterprises (SOEs) or assets to private economic agents by the government, but also a more general process of attracting private
funds in �nancial and various economic sectors including infrastructure, water, health and education. Megginson and Netter
(2001) provides a comprehensive survey of the literature.

2Uba (2005, 2008) documents the anti-privatization protest in the context of India. Between the years 1991 and 2003, there
had been more than 178 protest actions against the government�s privatization policy. About 24% of these protests were strikes
or demonstrations involving an average of two million participants. More recently, the issue of land acquisition policy by the
state governments for industrialization faced intense protests and agitation in West Bengal, resulting in violence and loss of
lives (Ray 2010).
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can take various forms, including demonstrations, protest, strikes or other violent means to disrupt

production. Importantly, such signaling creates negative externality for the investor and other groups.

3. The government may value the welfare of di¤erent social groups asymmetrically, but it does not care

directly about the pro�ts of the external investor. The government can redistribute bene�ts between

the a¤ected group and the non-a¤ected group to maximize a composite welfare function incorporating

both groups�bene�ts.

The �rst premise captures two speci�c features of the privatization process in the developing economies.

First, the realization of bene�ts to di¤erent social groups is not instantaneous. In many countries, privatiza-

tion has been part of a larger economic reform process. For societies undergoing economic reform, it may be

hard for the government as well as for the social groups to foresee the actual bene�t that these investments

would generate in the long run. Second, we assume existence of an information gap between policy makers

and social groups at the interim stage. The information gap often plays a fundamental role in the political

economy of redistribution in developing countries (Ray 2007, Ch. 14). In a centralized system, bureaucrats

often lack information on local needs. Decentralization does not necessarily reduce the informational gap

between policy maker and the social communities if local agents do not function appropriately (Bardhan

1996, Bardhan and Mookherjee 2006).

The second premise is motivated by the fact that the nature of anti-investment mobilization movements

in developing countries often has externalities to the whole society.3 Uba (2005, 2008) documents events that

disrupt productive activities in a larger scale, including road blocks, rallies, nation-wide strikes. Finally, the

third premise is used as a device to understand how resistance can occur without any rent-seeking motivation

on the part of the government. We do not intend this as an assertion about reality that there is never any

covert nexus between the government and the external investor. On the contrary, our intention in making

this assumption is to demonstrate that we may have resistance to investment even in absence of such a nexus.

Violent protests may arise due to informational constraints in the society even with the most benevolent of

governments.

In our model, there are four players: the government, an external investor and two social groups (of

which one has a limited role). The government �rst o¤ers a tax/subsidy to the investor, based on which the

investor decides on the scale of the project. The valuation of the a¤ected group is realized after the size

of the project is decided, and the group signals its valuation through destructive action. The government

implements a redistribution scheme between the two groups by using information contained in the signal.

Therefore such destruction can be interpreted in equilibrium as a demand for redistribution of surplus.

The model yields the following insights. First, if a government is responsive to information but su¤ers

from an informational constraint, resistance can be used as a signal to transmit valuable information to the

policy maker. In this sense, we share features in common with a literature that conceives costly actions

such as protest or delay or other forms of group mobilization to disrupt productive activities as a device to

transmit private information (see, for example, Hart 1989 and Cramton and Tracy 1992 on strikes, Lohmann

1994 on political protest, Harstad 2007 on delay).

Second, the extent of resistance is critical in determining the credibility of resistance to transmit private

information. In particular, it must solve an adverse selection problem - if the government o¤ers a favorable

redistribution scheme to the a¤ected group after observing a low level of resistance, the a¤ected group will

3There can be various reasons behind it. Actions that create externality to the whole society are likely to generate high
visibility. Additionally, if the policy maker lacks information about the bene�t of the a¤ected group, she may also be in-
formationally constrained about the private cost that the group incurs to signal. On the other hand, if the policy maker is
better informed about the investor�s situation or some other group�s situation, socially costly actions may have broader scope
of transmitting private information.
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have an incentive to show resistance even when its actual bene�ts from investment is high. We �nd that the

extent of resistance in equilibrium is less if the government is favorably biased toward the a¤ected group.

This is because the a¤ected group expects a high post-redistribution surplus from investment when the

government is favorably biased, reducing the marginal incentive to destroy surplus.4 The a¤ected group

thus internalizes the social cost of resistance more when government is more favorably biased. The other

way to look at the same result is that the more marginalized a group is in the political system, the more

violently it will resist private investment. This result is broadly consistent with the general observation

that in India, the more militant of anti-privatization movements occur in the districts which have a higher

proportion of indigenous tribes.

In addition, the fact that the government values the relationship with the investor only in terms of

possible gains to the groups internal to the society helps us endogenize the extent of investor friendliness

of the government. Our model helps us to identify conditions under which the government subsidizes the

investor at the cost of the society or taxes the investor and distributes the proceeds in the society. Under

full information, the government subsidizes the investor when the investment has a larger marginal return to

the society than to the investor, and taxes the investor otherwise. However, the threat of surplus destruction

mutes the investor�s incentives and government in certain situations is forced to o¤er more favorable terms to

the investor at the cost of society. While it is often argued that resistance to private investment is a response

to the government selling out, we argue that there is a reverse causality too: the possibility of resistance may

weaken the government in its negotiations with the investor and force it to make concessions that would be

unnecessary in absence of information constraints. However, it is also possible that the government can act

too aggressively compared to the full information benchmark. The direction of distortion of the equilibrium

tax/subsidy over the full information benchmark depends on a simple comparison of the bene�ts in the bad

state, i.e. the state in which resistance occurs. The government is too soft (aggressive) if and only if the

society�s total bene�ts in the bad state is lower (higher) than that of the investor.

In order to assess the economic value of resistance, we consider two modi�ed versions of the basic model.

The �rst extension looks at the redistribution problem in absence of the signaling possibility. In our frame-

work, the government faces a trade o¤: while resistance provides information that helps in setting a better

redistributive scheme within the society, there are two costs: (a) the direct cost of reduced surplus which

hurts all groups, and (b) muted incentives for the external investor. To examine the net bene�t of resistance,

we compare results of our basic model with a regime where there is no signaling and the government com-

mits to a suboptimal redistribution scheme in advance. We �nd that the government prefers the no-signaling

regime when the probability of the bad state (a state in which the a¤ected group�s bene�t is low) is high

or the government�s bias in favor of the a¤ected group is su¢ ciently high. The intuition behind the �rst

e¤ect is straight forward: as resistance would occur only in the bad state, a high probability of the bad state

occurring would reduce the attractiveness of the costly signaling channel. The second a¤ect is surprising,

especially in connection with the fact that the volume of resistance is low when government is favorably

biased towards the a¤ected group. What resolves this apparent puzzle is that the government �nds the

redistribution problem less acute when it is favorably biased to the a¤ected group. In this situation, the

optimal redistribution involves redistributing most of the surplus from the non-a¤ected group to the a¤ected

group irrespective of what the a¤ected group directly gets from investment. As there is less uncertainty

4Uba (2008) suggests that labor unions�a¢ liation with the ruling parity both at the central level as well as at the state level
play a key role in the anti-privatization movements in di¤erent Indian states between 1991 and 2003. A speci�c example is the
case of West Bengal, which is ruled by CPIM (the Communist Party of India, Marxist)-led left government and has a strong
presence of the left wing trade unions. Most of the anti privatization protests in this state were targeted against the central
government�s policy even if the left government at the state was actively involved in the privatization process through various
public-private joint ventures. This observation is consistent with our prediction if we believe that the left wing labour unions
were expecting that a better redistributive scheme would be at place by the state government.
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with the non-a¤ected group�s bene�ts, the government can implement a redistribution scheme close to the

optimal one, even without acquiring the private information.

The second extension of our model looks at a situation when the government gives �nancial insurance to

the investor in case of surplus loss due to resistance. From the investor�s perspective, the �rst extension is a

form of legal protection where as the second deals with �nancial protection. An important insight from our

analysis is that if the �nancial compensation is paid by taxing the society, the a¤ected group will internalize

the cost of resistance more. As a result, less resistance would be required to transmit private information

in equilibrium. Therefore, the equilibrium under the case of �nancial protection Pareto dominates the

equilibrium in our basic model. Comparison between the case of �nancial protection and the case of legal

protection is qualitatively similar to comparing our results under signaling and no-signaling regimes. In

particular, we �nd legal protection would be welfare improving when the probability of the bad state is high

or the government�s bias in favor of the a¤ected group is su¢ ciently high.

This result has normative implications. We predict when banning resistance may or may not create any

welfare improvement in terms of trading o¤ its informative value against the cost of destruction. Besley and

Burgess (2002) documented variation in terms of labour regulations across states in India.5 Some of the

states have passed regulation to authorize state government to issue orders to prohibit strikes or lockouts in

connection with industrial disputes, if the government �nd it necessary to maintain public safety or securing

industrial peace. The authors consider such legislation as a pro-employer legislation. Here we provide a

normative benchmark in assessing such legislations based on informative value of resistance.6

Our paper shares common features with several strands of work. The literature on wage bargaining

between the �rm management and the union demonstrates that strikes (leading to loss of surplus) can arise

as a mechanism by which the �rm can credibly transmit private information about its pro�tability to the

union. This literature includes Fudenberg et al. (1985), Grossman and Perry (1986), Admati and Perry

(1987), Cramton (1992), Hart (1989), Cramton and Tracy (1992) and a host of other papers that followed.

While the literature has concentrated on di¤erent mechanisms (signaling, screening, war of attrition or a mix

of these) that can explain the duration of strikes, the broad theme is the following: unions initiate strikes,

and the management endures strikes in order to credibly signal a low valuation of the surplus. Harstad (2007)

demonstrates a game where two parties bargain over the share of payment for a public good, where each

party uses delay (which is costly to both parties) to signal its valuation of the good to the other party. While

our paper also relies on destruction of economic surplus as a channel of signaling valuation, the mechanism

considered is di¤erent in two important ways. First, in our case, the social groups bargain over redistribution

in presence of an arbitrator (the government). Second, unlike in the strikes literature, it is the party with

private information that initiates the destruction in order to signal information to the arbitrator.7 Moreover,

while the bargaining literature by and large starts with an exogenously given surplus, the amount of surplus

to be bargained over is itself endogenous in our model, due to the presence of an important third party: the

investor.

The model in our paper can be interpreted as one with two groups lobbying the government for redistrib-

utive transfer in presence of asymmetric information. In this respect, we share similarities with the literature

on informational lobbying where interest groups use costly signals of their private information to establish

5The purpose of this paper is not to explain the variation in regulation, rather in studying the e¤ect of such variation on
economic performances.

6There are other positive political theories that can explain government�s di¤erential attitudes based on investors�ability to
in�uence government�s policy (Persson and Tabellini 2000, Ch. 7).

7Susanne Lohmann (1993, 1994 and 1995a), studies costly political actions taken by informed activists as a form of credible
communication to the leader. Unlike our paper, the focus of these papers is whether such actions taken by many activists can
lead to aggregation of dispersed information in the society. Moreover, while resistance in our paper imposes costs on all parties
involved, Lohmann studies a model where the costs are entirely private to the individual taking the signaling action.
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credibility (see Austen-Smith and Wright 1992; Austen-Smith 1993, 1994, 1995; Lohmann 1995a, 1995b,

1998 and La¤ont 1999). While most of these papers deal with informational e¢ ciency, our focus is on com-

paring the informational bene�ts with the cost in terms of lost economic surplus. Esteban and Ray (2006)

studies an informationally constrained government depending on lobbies for information necessary for opti-

mally allocating resources. The paper shows that ine¢ cient allocation may happen due to signal jamming

by richer lobbies, and therefore higher inequality may lead to more ine¢ cient allocation of resources. The

authors conclude that ine¢ cient resource allocation in developing countries may arise simply due to higher

inequality rather than due to bureaucratic corruption. Our paper has a similar message: governments may

be forced to o¤er softer deals to investors as a result of endemic informational problems, and not necessarily

due to inherent corruption.

The paper is organized as follows. In Section 2, we introduce the basic analytical model. Section 3

presents the benchmark full information case and then studies in detail the two second-best situations: one

where the government uses information obtained from destructive resistance to redistribute optimally and

the other where the government redistributes suboptimally in absence of information. Section 4 discusses

when resistance is bene�cial to the government and when it is not. Section 5 considers an extension of our

model in which the government provides �nancial compensation to the investor in case of surplus loss due

to resistance and Section 6 concludes.

2 Analytical framework

2.1 Environment

2.1.1 Role of investment

Consider a development project that bene�ts the local economy and suppose that the government does not

have the necessary resources (technical expertise, �nancial strength, human resources) for e¢ cient imple-

mentation. The government, G, identi�es an external investor, I, with such resources to implement the

project.8 G o¤ers an investment tax � 2 R to the investor on the size of investment. A negative value of �
implies a subsidy to the investor. I decides the size of the project x � 0, after observing � . Investment is
costly and the investment cost is given by x2

2k ; where k > 0 measures productivity of investment.
9 From an

investment of scale x; an investor gets a revenue of qx with q > 0. The parameter q can be interpreted as the

price at which the investor is able to sell output generated by the project. A more rewarding way to think

of q is the following: suppose the investment has already been made, i.e. sunk. Now, qx is the valuation of

the project from the point of view of the investor, and thus q is the valuation per unit of scale. The project

creates economic externalities for the local community, which for our purposes is the society. The society

comprises of two groups A and B, who derive utility from the project. Groups may have di¤erent valuations

of the project. Group J�s total valuation of the project is given by vJx; J 2 fA;Bg, and valuation per unit
scale is vJ :

2.1.2 Informational constraints

We assume uncertainty about the economic externality that the project generates. The uncertainty a¤ects

the government�s redistributive concern. This can be modeled by introducing uncertainty over the values of
8 In our basic framework, we assume that the government is the sole buyer of the investment. A geographically speci�c

investment opportunity (e.g. mining) may be a relevant example here.
9Our results hold for any strictly increasing and convex cost function. The assumption of quadratic cost function is taken

for simplicity and tractability of our results.
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vA, or vB , or both. To keep the model simple, we only consider one-sided uncertainty. While vA is assumed

to be �xed, vB can be either high or low. Thus, in our model, group B should be thought of as the �a¤ected

group�. In the low state which occurs with probability p, group B is a¤ected adversely and vB takes the

value v. In the high state which occurs with probability 1� p, vB equals v. We assume that p 2 (0; 1) and
v < v. The distribution of vB is commonly known, but vB itself is realized after investment is made by the

investor. The realized value of vB is private information to group B:

2.1.3 Redistribution and signaling

In our framework, G decides on two di¤erent kinds of redistributive transfer. Through the investment tax,

as described above, a redistribution of surplus takes place between the investor and the society. If there is a

positive investment tax (when � > 0), G distributes the tax revenue among the citizens. Conversely, when

o¤ering a subsidy to I (when � < 0), G collects the subsidy from the society.

At the �nal stage, G decides on a redistributive transfer between the two groups A and B. The timing

of the redistributive transfer between groups is particularly important in our framework. If the transfer

takes place after vB is realized, group B has an incentive to signal its private information to a¤ect the

level of redistributive transfer. In particular, irrespective of the true valuation, B would like to pose as a

low-valuation type to attract a higher transfer from the government. However, a high valuation type, by

de�nition, values the surplus more than the low-valuation type. This creates an opportunity for the low

valuation type to credibly signal its valuation by taking (publicly observable) action to destroy some surplus.

Such destructive actions come in the form of protests, strikes or delaying the production process by other

means. The government uses information inferred from such public action to implement an appropriate

redistribution scheme. Such signaling, however, comes at a cost of surplus reduction which hurts all parties

concerned. We assume that by taking an action of level a � 0, B e¤ectively reduces the size of investment

by ax: In this sense, the action is interpreted as the �share of output destroyed�. Notice that the action

reduces the value of investment for the investor and for each of the two groups. Following an action of level

a, group J�s payo¤ from the project becomes vJx(1� a).
Let wJ ; J = A;B denote group J�s surplus before the between-groups transfer takes place. We can write

wA = vAx(1�a)+s�x and wB = vBx(1�a)+(1� s) �x, where s is the proportion at which the tax/subsidy
revenue is split between two groups. Note that both s and t are instruments of intergroup transfer. We

therefore assume that s 2 (0; 1) is �xed at some level and that t 2 R; the redistributive transfer from group

A to group Bis the only instrument that G chooses. Therefore, post-transfer surplus of groups A and B are

given by

wA � t = vAx(1� a) + s�x� t, and (1)

wB + t = vBx(1� a) + (1� s) �x+ t. (2)

The following condition is assumed throughout our analysis.

Assumption 1 vA + v > 0.

Assumption 1 guarantees that the total surplus generated by the project is large enough to ensure positive

surplus for the groups in every state. By making this assumption, we move away from the �adverse selection�

problem of choosing bad projects, and focus only on the informational problem related to the redistribution

of surplus.
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2.2 Payo¤s

A group�s payo¤ is given by its post-transfer surplus (1), (2). In our framework, group A is not considered as

a strategic player, and does not take any action to in�uence its payo¤. Group B chooses the level of action

to signal its valuation of the project.

The investor�s payo¤ is given by10

qx (1� a)� x2

2k
� �x. (3)

In our framework, we do not model the government as a rent-seeker. Instead, it plays the role of a planner

with two concerns - a) inducing private investment that is necessary for development, and b) redistribution

of surplus among di¤erent groups within society. Its motivation for redistribution implicitly stems from a

concern over unequal distribution of surplus. To capture the redistribution motivation, we therefore introduce

a measure of inequality. The cost of inequality to G is given by

L(t) =
�
�
�
wA � t

�
� (1� �)

�
wB + t

��2
.

In the above expression, � measures G�s bias towards group B when measuring the di¤erence in post-

transfer surplus.11 For � = 1=2, this measure of inequality is simply the square di¤erence between two

groups�post-transfer wealth. As � increases (decreases) from 1=2, high post-transfer wealth of A (relative

to B) is considered to be costly to G, thus creating a bias toward group B�s wealth in determining the level

of inequality. The exact opposite e¤ect works as � decreases from 1=2.

For a given level of inequality, G prefers high total surplus of the society. Therefore, its payo¤ function

can be given as ��
wA � t

�
+
�
wB + t

��
�
�
�
�
wA � t

�
� (1� �)

�
wB + t

��2
(4)

=
�
wA + wB

�
�
�
�
�
wA � t

�
� (1� �)

�
wB + t

��2 � S � L(t)
The �rst component in (4), wA+wB , is the total surplus S of the society, and the second component re�ects

the loss from inequality L(t). Both S and L depend on vB and a: But the redistributive transfer t a¤ects

only the inequality loss. While the transfer t is used by the government to minimize the weighted inequality,

the tax � is used by the government to maximize the surplus.

There is an alternative expression for the objective function that is equivalent in terms of the optimal

choice of the government and of the other parties. If the government has Cobb-Douglas preferences over the

group utilities, i.e. if the objective function is
�
wA � t

�1�� �
wB + t

��
; then we are really solving the same

optimization problem for the government. Thus, the government in our model is a weighted social welfare

maximizer. While the Cobb-Douglas objective function is perhaps easier to interpret, it has the problem that

the expression is unde�ned for negative values of the utilities. Since wA and wB are themselves endogenous,

there is no easy way of avoiding this problem. We therefore work with the inequality weighted objective

function.
10 In the basic framework, we assume that the investment tax/subsidy is contingent on the total size of the project. The

government does not provide any insurance to the investor against the losses due to costly action. We later show in an extension
that if the government can compensate the investor for its losses by raising money from the society, the results do not change
qualitatively, but there is some welfare improvement in equilibrium.
11The bias toward one of the groups may result from several factors such as lobbying power, number of swing voters etc. We

are particularly interested in analyzing the distortionary e¤ect of this bias on private investment.
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2.3 Sequence of events

The sequence of events in the basic model is described below:

1. Policy stage: G decides the investment tax/subsidy � .

2. Investment stage: I decides the size of investment x.

3. Signaling stage: vB is realized but only B can observe vB . B takes an action a � 0 to signal its

valuation vB to G.

4. Redistribution stage: G decides a transfer t 2 R from A to B.

To identify the impact of signaling, we discuss an alternative sequence of events in Section 3. In particular,

we assume G determines the transfer before vB is realized, and commits not to renegotiate the amount.

Therefore, B �nds no incentive to signal through costly action after vB is realized. The scenario e¤ectively

has three stages of actions - policy stage, investment stage and redistribution stage. Finally, after the

redistribution stage, nature determines vB and payo¤s are realized.

3 Equilibrium analysis

We proceed to solve the model by considering three di¤erent informational regimes. First, in section 3.2, we

consider the full information benchmark case where the valuation of group B is known to the government.

In this case, the government can optimally allocate the surplus created by the investment at no cost, and

moreover, there is no distortionary e¤ect on investment. Next, in section 3.3, we proceed to the costly

signaling regime, in which the group with private information can signal its valuation through action that is

costly to the society. Note that in a separating equilibrium signaling fully reveals information. Therefore, G

can still redistribute the surplus optimally, but the level of investment gets a¤ected due to costly destructive

action. A comparison between full-information and costly-signaling regimes measures the distortionary e¤ect

of the signaling channel on investment. In section 3.4, we consider the no-signaling regime in which G decides

on the redistributive transfer before the valuation is privately observed, and commits not to renegotiate later.

In this case, there is no incentive for group B to signal its valuation, and since the transfer is decided only

on basis of expected valuation rather than realized valuations, it is ex-post suboptimal. However, there is no

distortionary e¤ect on investment. Comparing the no-signaling regime with the full information benchmark

we can measure the e¤ect of the informational constraint on the government in absence of signaling. Further,

the comparison between the costly signaling and the no-signaling regimes re�ects the trade-o¤ faced by the

government between allocative e¢ ciency and its twin costs - direct destruction of surplus and indirect

distortion of incentives of the investor.

We will begin with describing players�strategies and the equilibrium concept for our analysis.

3.1 Strategies, belief and equilibrium concept

The strategy of the investor I is the size of investment x (�) 2 R, given an investment tax � . The marginal
valuation of the project to Group B; i.e. vB 2 fv; vg is private information only to B. B�s strategy is
a
�
� ; x; vB

�
2 R+; the level of action taken by B after observing an investment tax � , the size of the project

x and the marginal valuation of the project vB . G chooses two di¤erent taxes. First, it decides on an

investment tax that will be imposed on the investor. Finally, after observing the action taken by B, G

decides on a redistributive transfer between A and B. Therefore, G �s strategy is given by a tuple (� ; t)

9



such that � 2 R is the investment tax and t (� ; x; a) is the redistributive transfer from A to B, given an

investment tax � , size of investment x and action level a. Let � (� ; x; a) 2 [0; 1] denote G�s belief that group
B has low valuation for the project, after observing a feasible choice tuple (� ; x; a) in which � is the tax

rate chosen by G, x is the size of investment and a is the action made by group B. We will look for the

set of Perfect Bayesian Equilibrium (PBE) that involves a strategy pro�le and a belief system such that

the strategy pro�le is sequentially rational and beliefs are derived by Bayes�rule when possible. The set of

signaling equilibria is large because of broad �exibility permitted by PBE in specifying out-of-equilibrium

beliefs. To get more tractability of our results, we restrict our attention only to the separating equilibria

satisfying the Intuitive Criterion (Cho and Kreps 1987).

We introduce a few notations for convenience of exposition. We shall sometimes refer to groups�surplus

by wA = wA (a) and wB = wB (v; a) with v and a denoting the realized valuation of B and the level of

signaling action respectively. There are other arguments in the expression for wA and wB , but we are

suppressing them now.

wA (a) = [vA(1� a) + s� ]x
and wB (v; a) = [v(1� a) + (1� s) � ]x.

Similarly, the total surplus can be expressed as a function of group B�s marginal valuation v and level of

action a, in the following way:

S(v; a) =
�
wA (a) + wB (v; a)

�
= [(vA + v)(1� a) + � ]x (5)

Finally, G�s payo¤ depends on B�s marginal valuation, v, the action, a, and the redistributive transfer, t.

We therefore often express it as W (v; a; t).

W (v; a; t) =
�
wA (a) + wB (v; a)

�
�
�
�
�
wA (a)� t

�
� (1� �)

�
wB (v; a) + t

��2
� S(v; a)� L(v; a; t).

3.2 The benchmark case: full information

As the benchmark, we consider a situation in which the government can gain information about groups�

valuation at no cost. It is important to note that the realized value of vB will still be unknown at the

policy stage and the investment stage, but will only be known at the redistribution stage. The total surplus

available to the government for redistribution within groups is then S
�
vB ; 0

�
= (vA + vB + �)x, given the

investment tax � and the size of investment x. At the redistribution stage, G chooses t 2 R to maximize

W
�
vB ; 0; t

�
; which is equivalent of minimizing

�
�
�
wA (0)� t

�
� (1� �)

�
wB

�
vB ; 0

�
+ t
��2
. The optimal

group transfer is given by

to = �wA (0)� (1� �)wB
�
vB ; 0

�
.

Essentially, the weighted inequality is set to zero at this transfer and the post transfer payo¤ to G is

S
�
vB ; 0

�
= (vA + vB + �)x.

It is easy to check that the payo¤s of groups A and B are given by (1� �)S
�
vB ; 0

�
and �S

�
vB ; 0

�
respec-

tively.

Next, we turn to the investment stage and the policy stage. The government decides the tax on the

investor by balancing the following tradeo¤: an increase in the tax will depress investment and therefore
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reduce surplus, but on the other hand, it will lead to a larger transfer from the investor to the government

given a scale of investment. The tax is therefore determined by balancing the marginal valuation of investment

x by the government with that of the investor.

To solve for optimal tax and investment, we use a result which will prove very useful throughout the rest of

our analysis. Suppose that at the policy stage, (i.e. before the valuations are made public), the government�s

payo¤ and the investor�s net pro�t as a function of the investment x is V x+�x and Qx� x2

2k��x respectively.
While in the di¤erent informational regimes, V and Q will have di¤erent values, these can be treated as

constants at the policy/investment stage of a given regime. We can think of V as the government�s marginal

valuation of investment at the policy stage. Similarly, we think of Q as the investor�s e¤ective marginal

return from investment once the cost of the project is sunk. Alternatively, Q can be thought of the imputed

price that the investor obtains per unit of produced output.

Lemma 1 Suppose the investor�s pre-tax pro�t from investment x is Qx � x2

2k and the government�s pre-

tax payo¤ is V x: Then, for any given tax rate � ; the optimal level of investment chosen by the investor is

k(Q� �): In the policy stage, government�s optimal choice of tax rate is 1
2 (Q�V ) and the maximized payo¤

is k
4 (Q+ V )

2:

Proof. Given a tax rate � ; the optimal size of investment is given by

x(�) = argmax
x

�
Qx� x2

2k
� �x

�
= k (Q� �)

At the policy stage, the government�s payo¤ for any tax rate � is V x(�)+�x(�): Therefore, the government�s

optimal tax rate is

�� = argmax
x

(V + �)x(�) =
1

2
(Q� V )

Simple calculations show that the payo¤ of the government is k (V + ��) (Q� ��) = k
4 (Q+ V )

2:

Based on this result, two comments are in order. First, notice that the government taxes the investor if

the society�s marginal valuation of output V is lower than the investor�s marginal return Q; and subsidizes

the investor otherwise. The tax rate is decided as if it results from an underlying bargaining scenario. If

after completion of the project, G has a relatively higher stake (i.e., when V > Q), it takes a soft position

in dealing with the investor and o¤ers subsidy. On the other hand, if I has a relatively high stake after

completion (i.e., when V < Q), the converse e¤ect holds. This line of interpretation turns out to be useful

throughout our analysis. Comparing relative stakes of two parties after completion of the project in di¤erent

scenarios, it is easy to interpret how and why G becomes more or less aggressive in dealing with the investor.

Second, while we have assumed that the government is not directly interested in the investor�s pro�ts, the

government�s payo¤ increases both in the investor�s marginal return of output Q and productivity (inverse

of k). If the investor has a larger incentive to invest, then the project size will be larger, leading to a larger

total surplus for the society. Therefore, a government always bene�ts if the investor �nds it bene�cial to

invest more.

Lemma 1 helps us determine the optimal tax and the resulting size of investment in the full information

case. When the state is known, the government�s payo¤ from investment x is
�
vA + vB + �

�
x: However,

the state is not yet revealed at the policy stage. Thus, for purpose of deciding the tax on the investor, the

government�s payo¤ is
�
vA + EvB + �

�
x where EvB � (1� p) v+pv. In terms of Lemma 1, when information

is costlessly available, we have V = vA +EvB + � : On the other hand, since there is no destruction, Q = q:

As a straightforward application of the result, the following Proposition outlines the equilibrium actions and

payo¤s in absence of the informational problem.
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Proposition 1 Consider a situation in which groups� marginal valuations are public information. The

following action pro�le (to; xo; �o) constitutes the unique equilibrium:

to = �wA (0)� (1� �)wB
�
vB ; 0

�
,

xo = k (q � �o) ,

�o =
q � vA � EvB

2
.

Further, the government�s expected payo¤ is

W o =
k

4

�
q + vA + EvB

�2
The following corollary suggests that if there is free access to information about group valuations, the

government will tax (� > 0) the investor if the society�s expected total valuation vA +EvB of investment is

less than the investor�s marginal return q and subsidize (� < 0) the investor otherwise . This will serve as

the benchmark for the rest of the paper.

Corollary 1 Consider a situation in which groups�marginal valuations of the project are public information.
G will tax investment if and only if

vA + EvB < q.

After completion of the project, of the investment is vA +EvB ; and the investor�s marginal valuation is

q: The above corollary states that G will tax (� > 0) investment if and only if the society�s expected total

marginal valuation exceeds the investor�s pre-tax marginal return: The apparent simplicity of the result

depends on two assumptions: quadratic costs and �xed marginal valuations.

3.3 The standard case: Private information and signaling

In this section, we analyze the problem when B�s valuation of the project is private information and B can

signal by taking a costly public action. We solve the game by backward induction.

First consider the redistribution stage. In that stage, the investment tax � , the size of investment x and

the level of action a are known. Having observed a history; the government places probability � on the state

being low. For any belief � 2 [0; 1] over types; the optimal transfer is

t(�; a) 2 argmax
t0
[�W (v; a; t0) + (1� �)W (v; a; t0)] (6)

The following lemma identi�es the equilibrium transfer in the redistribution stage.

Lemma 2 Suppose x > 0: For beliefs � 2 [0; 1];

t(�; a) = �wA (a)� (1� �) [�wB (v; a) + (1� �)wB (v; a)]

The transfer to group B is strictly increasing in � if a < 1 and constant if a = 1:

Proof. In appendix.
The above Lemma not only identi�es the transfer explicitly, it also ensures that the transfers lie in a

bounded set. Moreover, calculated from the point of view of the government, given a belief �; the post transfer

payo¤ of group A is (1��)ES(a) and that of group B is �ES(a); where ES(a) = �S(v; a)+(1��)S(v; a):.In
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other words, the optimal transfer ensures that the expected surplus is divided among the two groups in the

ratio 1 � � : �; where the expectation is taken with respect to the belief �: This also means that the share
of group B is increasing in the belief that the low valuation has occurred.

Next, consider the signaling stage, where the investment tax � and the size of investment x (> 0) are

known. We examine the separating equilibria of the signaling game. In a separating equilibrium, the two

types take actions a and a respectively, with a 6= a; and beliefs satisfy �(a) = 0 and �(a) = 1: The next

lemma characterizes the level of action B takes if it has low valuation of the project.

Lemma 3 Suppose x > 0 and Assumption 1 holds. Then, the set of separating equilibria of the signaling

subgame is given by actions a 2 [aL;minfaH ; 1g] and a = 0; where

aL =
(1� �) (v � v)

((vA + v)� (1� �) (vA + v)) ; and aH =
(1� �) (v � v)
�(vA + v)

.

Proof. In appendix.
Lemma 3 says two things. First, it says that in any separating equilibrium, group B takes a costly

action if and only if it has low valuation. Thus, destructive action is a credible signal for low valuation.

Second, there is an interval of actions such that any level in that interval can be supported in a separating

equilibrium. The equilibrium action for the low-valuation type should be large enough (weakly higher than

aL) so that the high-valuation type does not have an incentive to mimic the low-valuation type and engage

in destruction. Similarly, the action cannot be too high (weakly lower than aH) so that the low-valuation

type indeed gains from the transfer despite a reduced total surplus.

Since we have a continuum of separating equilibria in the signaling subgame, we restrict our attention to

the equilibria that satisfy the intuitive criterion. The following lemma shows that there is a unique separating

equilibrium that survives the restriction.

Lemma 4 Suppose x > 0 and Assumption 1 holds. The only separating equilibrium of the signaling subgame
that survives the Cho-Kreps intuitive criterion is a = ae = (1��)(v�v)

((vA+v)�(1��)(vA+v)) and a = 0:

Proof. In appendix
At the equilibrium that satis�es the Cho-Kreps criterion, the destruction is just large enough to ensure

that the high-valuation type is indi¤erent between mimicking the low-valuation type and not doing so. An

important feature of this equilibrium is that among the set of separating equilibria of the signaling subgames,

it is the Pareto e¢ cient one. From now on, we will treat this equilibrium as our predicted outcome of the

signaling subgame. Given the unique equilibrium of the signaling game (satisfying our criterion), we are now

in a position to solve for the optimal size of investment and the investment tax at the preceding stages.

To solve for the optimal size of investment, assume that the tax rate � is given. I chooses x to maximize

its expected return from investment. For a given investment tax � , the investor�s payo¤ is given by

q[(1� p)x+ p (1� ae)x]� x2

2k
� �x = (q(1� pae)� �)x� x2

2k
(7)

Therefore, once the investment is sunk, the pre-tax marginal return for the investor is Q = q(1� pae); since
a proportion ae of the produced output is lost due to resistance with probability p: According to Lemma 1,

given a tax � ; the optimal size of investment is

xe(�) = k(q(1� pae)� �)
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Finally, at the policy stage, G decides the optimal investment tax that maximizes its expected payo¤.

From the redistribution stage, we see that if vB is truthfully revealed, G chooses the between-groups transfer

in a way that makes cost of inequality to zero. Therefore, G�s expected payo¤ at the policy stage is

EW = (1� p)W (v; 0; t (v; 0)) + pW (v; ae; t (v; ae))

=
�
vA + EvB � pae

�
vA + v

��
xe(�) + �xe(�)

E¤ectively, the government�s marginal valuation of investment is V = (vA +EvB)� pae
�
vA + v

�
; in which

the �rst term is the expected total marginal valuation of the society and the second term is the expected

marginal loss due to destructive action. From Lemma 1, the optimal investment tax is given by

�e =
q(1� pae)�

�
vA + EvB

�
+ pae

�
vA + v

�
2

(8)

=
pae

�
vA + v � q

�
�
�
vA + EvB � q

�
2

. (9)

and the welfare of the government is given by

W e =
k

4

�
q(1� pae) +

�
vA + EvB

�
� pae

�
vA + v

��2
=

k

4

��
vA + EvB + q

�
� pae

�
vA + v + q

��2
The following proposition summarizes above results and provides a complete characterization of the

unique PBE satisfying the intuitive criterion.

Proposition 2 Assume that group B�s valuations of the project is private information and it can signal
through costly public action. The following action pro�le (te; ae; xe; �e) with belief � (v) constitute the unique

separating PBE satisfying the intuitive criterion:

te =

�
�wA (ae)� (1� �)wB (v; ae)
�wA (0)� (1� �)wB (v; 0)

if a = ae

otherwise
,

ae =
(1� �) (v � v)

((vA + v)� (1� �) (vA + v)) ,

xe = k(q(1� pae)� �e),

�e =
pae

�
vA + v � q

�
�
�
vA + EvB � q

�
2

,

� (v) =

�
1

0

if a = ae

otherwise
.

Further, the government s expected payo¤ is

W e =
k

4

��
vA + EvB + q

�
� pae

�
vA + v + q

��2
:

From the above proposition, we see that G will tax investment (�e > 0) if and only if�
vA + EvB � q

�
< pae

�
vA + v � q

�
. (10)

As before, we can interpret this condition by comparing society�s expected marginal valuation with the
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investor�s marginal return of produced output. If G has a relatively high stake after completion (i.e., when

vA+EvB�pae
�
vA + v

�
> q(1�pae)), it takes a soft position in dealing with the investor and o¤ers subsidy.

In the converse scenario, G will tax investment.

It is easy to see that the condition for taxation holds only if the right hand side is negative. Therefore,

G o¤ers subsidy whenever vA + v > q. In such a case, the government�s stake in both states (vB = v or v)

is comparatively high, and therefore it o¤ers subsidy to provide an incentive to the investor to increase size

of investment. On the other hand, when vA + v < q, G o¤ers subsidy if the probability of bad state p is

high or if the extent of costly destruction ae is high. It is worthmentioning here that the parameter set in

which the government o¤ers subsidy expands compared to the full information scenario. Since the extent

of destruction is itself endogenous, we next look into how the parameters of the model a¤ect the extent of

resistance observed in equilibrium.

3.3.1 Destruction of output

Certain conclusions are obvious from the set-up. We do not observe resistance to all investment, it occurs

only when an a¤ected group considers the valuation of investment to be low, and uses destructive means to

demand more compensation. Second, since ae is independent of the scale of investment, the total destruction

aex is strictly increasing in the scale of investment. Thus, large projects face large resistance. Also, since

high subsidies are associated with large scale projects (yielding high social return), one can see that more

destruction of total output will be seen to occur when the volume of subsidies is high, seemingly explaining

the high correlation between increased resistance and highly subsidized projects of governments.

The following proposition tells us how the share of output destroyed, ae; depends on the nature of

investment project and the political structure of the society.12

Proposition 3 As �; which is G�s bias in favor of the a¤ected group increases from 0 to 1; the optimal

action ae by the group decreases monotonically from 1 to 0: Ceteris paribus, ae is strictly decreasing in vA

and v, strictly increasing increasing in v and is independent of p:

Notice that the equilibrium action is determined by the level at which the high type is indi¤erent between

taking the action and not doing so. The comparative static e¤ect of �; v and vA can simply be seen from

the fact that the gain in transfer for a certain level of action (for either type) is decreasing in each of these

parameters, while the high type�s cost of misrepresentation is left una¤ected.

The �rst part of proposition 3 shows that the more politically marginalized the a¤ected group is, the

more destructive action it undertakes. On the other hand, if G is favorably biased toward the a¤ected group,

it expects a high transfer in each state. This creates an incentive not to destroy too much of surplus, since

such destruction eventually hurts the total amount of post-transfer wealth. The optimal action ae decreases

in vA and v because an increase in these parameters increases the marginal valuation of output in each state,

creating an incentive to destroy less. The intuition for the e¤ect of v is a little more subtle. Notice that ae

is determined by equating the gain in transfer from action and the high type�s cost of taking action. While

an increase in v leads to a larger transfer, it also increases the cost of misrepresentation to the high type. In

fact, a marginal increase in v increases transfer by (1� �)x while it increases cost by aex: Since ae < 1� �;
the extent of action increases with v:
12The proof follows from the �rst order di¤erentiation of ae, de�ned in Lemma 4, with respect to various parameters. The

algebra is straightforward, we therefore skip the proof of this proposition.
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3.4 The alternative regime: No signaling

In the previous section, the government uses information about valuations to implement the optimal redistri-

bution scheme, but such information comes at a public cost. Additionally, the possibility of such a cost being

imposed on the investor leads to a distortion in the government�s deal with the investor. To balance the

extent of the bene�t of optimal redistribution against these two costs, we need to compare the government�s

payo¤ in the previous section with another benchmark - an alternative regime where there is no signaling

(and therefore no cost), and the government has to implement a redistribution scheme without the precise

knowledge of the group valuations.

Previously, we have assumed however that the government cannot commit to not use the information

about valuations once it is made available. In this section, we assume that the government commits not to

use such information even if it is made available. Such commitment takes away the incentive for signaling

activity by social groups. In reality, an announced ban on signaling will have the same e¤ect. While we

develop the equilibrium predictions for this no-signaling benchmark in this section, in the next section, we

show that the government may sometimes be better o¤ by committing not to use information.

The game is the same as it was in section 3.3, except that we force the value of a to be 0: Equivalently,

there is no signaling stage. In the redistribution stage, the government uses the transfer that maximizes the

expected welfare. Therefore, the tax o¤ered to the investor is given by

tns = argmax
t2R

pW (v; 0; t) + (1� p)W (v; 0; t)

= argmax
t2R

pL(v; 0; t) + (1� p)L(v; 0; t)

= �wA(0)� (1� �)EwB(vB ; 0)

where EwB(vB ; 0) = pwB(v; 0) + (1 � p)wB(v; 0): Thus, while the transfer under full information sets
the inequality loss to zero, the transfer under incomplete information sets the expected inequality loss to

zero. This solution depends speci�cally on the additive separation between the twin objectives (surplus

maximization and inequality minimization) of the government.

After some algebra, the loss L(vB ; 0; tns) for each of the pair of values of vB can be calculated as

L(v; 0; tns) = [p(1� �)(v � v)x]2

L(v; 0; tns) = [(1� p)(1� �)(v � v)x]2

The size of the investment is the same as before,

xns(�) = k(q � �)

Finally, the optimal investment tax solves

�ns = argmax
�
pW (v; 0; tns) + (1� p)W (v; 0; tns)

= argmax
�
(vA + EvB)xns(�) + �xns(�)� [pL(v; 0; tns) + (1� p)L(v; 0; tns)]

= argmax
�
(vA + EvB)xns(�) + �xns(�)� F [xns(�)]2

where F = p(1 � p)(1 � �)2(v � v)2; and the size of the investment xns(�) is k(q � �): Notice that the
government�s payo¤ is no longer a linear function of the investment, and therefore, we cannot apply Lemma
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1. After some algebra, we get

�ns =
[q � (vA + EvB)] + 2qkF

2 + 2kF

We collect the above results in proposition 4.

Proposition 4 Assume that group B�s valuations of the project is private information, but it cannot convey
the information to the government. The following action pro�le (tns; xns; �ns) constitutes the unique SPNE

of the game:

tns = �wA(0)� (1� �)
�
pwB(v; 0) + (1� p)wB(v; 0)

�
,

xns = k (q � �ns)

�ns =
[q � (vA + EvB)] + 2qkF

2 + 2kF

Further, the Government�s expected payo¤ is given by

Wns =
k

4

(q + vA + EvB)2

1 + kF

where F = p(1� p)(1� �)2(v � v)2:

The proof follows from simple algebra, which we skip.

The following corollary establishes that the government will tax investment if and only if the total

expected marginal return to the society is greater than a threshold strictly greater than the marginal return

to the investor.

Corollary 2 Assume that group B�s valuations of the project is private information, but it cannot convey
the information to the government. Then, the government will tax the investor if and only if

vA + EvB < q(1 + 2kF )

where F = p(1� p)(1� �)2(v � v)2 > 0:

In other words, when vA + EvB 2 (q; q[1 + 2kF ]); the government taxes the investor under no-signaling
while it would have subsidized the investor under full information. In this sense, the government acts

su¢ ciently aggressively compared to what it would do under full information.

4 Role of Resistance

In this section we examine the role of destructive resistance. First we look at the economic value of destructive

resistance as a signaling channel: in particular, when is it bene�cial. Then we demonstrate how resistance

a¤ects investor-friendliness of the government

4.1 Economic value of resistance

As discussed before, while signaling allows the government to implement the optimal redistribution scheme, it

involves lost surplus and also distorts the government�s deal with the investor. We compare the government�s

payo¤ under signaling with that under no-signaling to see when destructive resistance as a signaling channel
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is overall bene�cial to the society. Another way to ask the same question is this: suppose the government

could choose to enforce a ban on signaling/resistance activities: when would it actually do so? Our main

result is the signaling regime is preferred over the no-signaling regime only if the a¤ected group is moderately

marginalized and the bad state is su¢ ciently unlikely. In other words, signaling is valuable to the government

in situations where there is a possibility of a severe outcome for a marginalized group, but such an event is

not very likely.

Proposition 5 Fix fvA; v; v; qg and let p and � vary as parameters. Now compare the government�s welfare
in the no-signaling regime with that in the regime where the government allows signaling. For any �; there

is a unique cut-o¤ p(�) < 1 such that the government strictly prefers the no-signaling regime if p > p(�);

strictly prefers the signaling regime if p < p(�); and is indi¤erent between the two regimes if p = p(�): There

exists some (possibly empty) interval [�; �] such that whenever � =2 [�; �]; we have p(�) = 0; i.e. no-signaling
is preferred for all p 2 (0; 1): We always have � < 1; i.e. p(�) = 0 for large enough �: On the other hand,
given fvA; vg; if v is su¢ ciently small, then � = 0:

Proof. In appendix.
The proposition says several things. First, for any degree of marginalization, the government prefers

no-signaling when the probability of the bad state is higher than a cut-o¤ and allows signaling when the

probability is below the cut-o¤. However, for some values of �; that cut-o¤ can be 0; meaning that the

government prefers the no-signaling regime for any probability of the bad state happening. The proposition

also tells us that if the a¤ected group enjoys enough favor of the government (i.e. � is su¢ ciently high),

then the government does not allow signaling and simply prefers to make a transfer to the a¤ected group. If

the a¤ected group is moderately marginalized, then the government prefers the signaling regime when the

bad state is su¢ ciently unlikely. If the a¤ected group is very marginalized (i.e. if � is low), the government

prefers signaling only if the surplus in the bad state is su¢ ciently low. Thus, broadly, the government

prefers to allow signaling if the bad outcome is severe but rare and the a¤ected group is at least somewhat

marginalized. We explain the partial intuition for these results in the next two paragraphs.

In the signaling regime, the surplus is optimally distributed in each state, but the surplus in the bad

state is further reduced by a share ae due to destructive resistance: On the other hand, in the no-signaling

regime, there is no reduction of surplus, but the redistribution is suboptimal in each state. To see how the

government�s preference over the two regimes depends on the probability p of the bad state happening, �x

� and the valuation parameters. When p = 0; the informational problem does not exist, and both regimes

lead to the same payo¤. In the no-signaling regime, the loss due to suboptimal redistribution (measured

as G�s payo¤ di¤erence from the full information benchmark) is the highest when the uncertainty is high,

i.e. when p is neither too high, nor too low. On the other hand, the government�s expected payo¤ in the

signaling equilibrium decreases monotonically with p since the likelihood of destruction increases. Therefore,

whenever the probability of the bad state (and hence destruction) is high enough, the government prefers to

prevent such destruction by committing to a suboptimal redistribution scheme.

How does the government�s preference over groups � a¤ect its preference over regimes? Here our assump-

tion that there is no uncertainty over group A�s valuation makes a di¤erence. Under full information, the

transfer from group A to B is �wA(vA) � (1 � �)wB(vB): The di¤erence between the transfers in the two
states is (1 � �)(v � v)x; which is low when � is high and high when � is low. Thus, when � is high, the
government can transfer all of group A0s surplus to group B without caring much about the informational

problem �this is why the government prefers the no-signaling regime when it cares su¢ ciently about the

a¤ected group. Conversely, it is more di¢ cult for the government to ascertain the transfer when it cares

more about group A: In this sense, the informational problem for the government is more severe when � is
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low. In this situation, the real tradeo¤ between the two regimes kicks in �the government prefers signaling

when the cost of information in terms of expected destruction is low and no-signaling when the said cost

is high. According to proposition 3, the destruction ae is high when the a¤ected group is more marginal-

ized. Therefore, the government allows signaling for low enough p when � is in a moderate interval, and

destruction is not very high. When � is su¢ ciently low, the share of output destroyed is very high, and

the government allows signaling only if the total surplus is low enough, so the amount of output lost due to

destructive resistance is not signi�cant.

It is very important to note here that we are comparing two responses of the government to a situation

where information is valuable but costly. One response is to allow the costly channel and the other is not to

allow the channel and redistribute without the information. Of course, when resistance is too costly for the

government to allow, the real policy implication that comes out of our model is that the government should

invest in alternative (possibly costly) channels of information �ow.

4.2 Resistance and Investor-friendliness

We have already seen (proposition 2) that the possibility of resistance forces the government to o¤er a subsidy

for certain parameter values where under full information, the government would have taxed the investor. On

the contrary, in the no-signaling regime, the government taxes the investor under certain parameter values

where it would have o¤ered a subsidy to the investor under full information. In this section, we take a more

detailed look at the tax rates o¤ered by the government to the investor and compare the actual values of

�o; �e and �ns: We say that the government is too investor-friendly if the tax rate in a given regime is lower

than the benchmark full-information tax rate for the same parameter values, and say that the government

is too aggressive if the tax rate in a given regime is higher than the benchmark.

In the following proposition we examine when resistance makes the government too aggressive or too soft

in its negotiations with the investor in the above sense.

Proposition 6 Compare the case when valuations are public information with the case when group B�s
valuation of the project is private information and it can signal through costly public action. The government

will be less aggressive (i.e., �e < �o) in choosing the tax rate in the second case if and only if vA + v < q.

Moreover, the di¤erence between the tax o¤ers in the two regimes j�e � �oj is increasing in p; the probability
of the bad state and ae; the share of output destroyed.

Proof. We can rewrite �e in (8) as a function �o as follows:

�e = �o +
1

2
pae

�
vA + v � q

�
. (11)

Therefore, �e < �o if and only if vA + v < q. For the second part, note that j�e � �oj = 1
2pa

e
�
jvA + v � qj

�
:

According to the proposition, the possibility of destructive signalling introduces a distortion over the

full information benchmark �o. This distortion is the second term in (11). Increasing the tax rate has two

e¤ects: raising revenue per unit of investment the one hand and depressing total investment on the other.

If vA + v > q; the society�s marginal loss from resistance is relatively high, society values output increase

that much less. As a consequence, output loss due to increased tax rate costs a little less in the margin,

and the government raises tax above �o: On the other hand, if the society values output relatively less in

the bad state, i.e. vA + v < q; then the government is softer, i.e. more investor friendly, than it would be

under full information. The second part of the proposition says that higher the resistance, the stronger is

the distortion.
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The import of the proposition is that if the society�s valuation in the bad state is not very high; resistance

forces the government to be too investor friendly. While the common rhetoric suggests that such resistance

arises in response to the government being too investor-friendly, the point of the paper is to show that a

reverse causality exists. Notice that higher resistance may happen due to increased marginalization (decrease

in �) of the a¤ected group. Thus, the political structure of the society as encapsulated by � may have a

signi�cant impact on the deal o¤ered to a foreign investor and consequently, the scale of investment.

What if the government could ban signaling? Simple algebra shows us that �ns > �o: Both under the

benchmark case and no-sinaling case, there is no output loss due to resistance, but in the latter case, the

surplus is suboptimally distributed across groups. Thus, the marginal value of increased output is lower in

the latter case than the benchmark. Therefore, the government sets a higher tax than the benchmark case

when signaling is banned.

Next, we compare the tax rate in the no-signaling regime with that under signaling. We know that

�ns > �o: Also, from proposition 6, we have that �e < �o whenever vA + v < q: Therefore, if vA + v < q;

the government is more aggressive under no-signaling compared to the signaling regime. When vA + v > q;

i.e. output destruction is relatively costly, the comparison between �ns and �e remains ambiguous: in the

signaling case, increase in output is devalued by destructive resistance, and in the no-signaling case, value

of increased output is reduced by suboptimal redistribution. If the former e¤ect is larger (smaller) than

the latter, the government is more (less) aggressive under the signaling regime than under the no-signaling

regime.

5 Extension: Insurance for the Investor

In the no-signaling regime, the government legally protects the investor from resistance, and is forced to

redistribute suboptimally. In this section, we consider �nancial (instead of legal) protection for the investor.

Suppose that the government makes a commitment to the investor to pay it back the amount it lost due to

resistance. This may not be always feasible in practical terms, which is really why we consider the possibility

in the extension. First, there may be accounting problems in estimating damages, and related issues of moral

hazard or adverse selection. Second, making such compensation may be politically di¢ cult. However, the

point of this extension is to show that if such a compensation can be paid to the investor, then the payo¤ of

the government strictly increases in the signaling regime. Thus, if signaling is to be allowed, the government

must consider some form of compensation for the investor. Such a compensation increases welfare in two

ways: �rst, it removes the disincentive for the investor and second, by making destruction more costly to

the society, it reduces the extent of destruction. However, destruction has the same informational content

as before and the government can still implement the optimal redistribution policy. Moreover, since there

is no distortion of the investor�s incentives due to destruction, the government is never forced to be too

soft in negotiation with the investor. In fact, the government is always too aggressive compared to the full

information benchmark since the possibility of destruction reduces the marginal value of output.

Formally, the game is the same as before except that in case B takes an action a that destroys investor�s

revenue by qax, G compensates I by the same amount. That amount is raised from the society and group

J bears a share rJ of the amount with rA + rB = 1. We call this game as the game with full compensation.

Therefore, each group�s pre-transfer payo¤ is

wJ(v; a) = vJx(1� a) + sJ�x� rJqax; J = A;B
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where sA = s, sB = 1� s, and the surplus is

S(v; a) = (vA + v)x(1� a) + �x� qax (12)

The government, as usual, maximizes S(v; a)�L(v; a; t): The investor�s payo¤ is x� x2

2k � �x irrespective of
the value of a:

The following Lemma identi�es the level of action in separating equilibrium of the signaling subgame

with full compensation for the investor. We again use the Intuitive criterion to re�ne the equilibria. We �nd

that the extent of action a� with compensation is strictly lower than the extent of destruction ae without

compensation. The fact that action a reduces the social surplus by qax is the reason why compensation

reduces destruction.

Lemma 5 Consider the game with full compensation. Assume that x > 0 and Assumption 1 holds. The set
of separating equilibria of the signaling subgame is given by actions a 2 [a0L;minfa0H ; 1g] and a = 0; where

a0L =
(1� �) (v � v)

((vA + v)� (1� �) (vA + v)) + �q ; and a
0
H =

(1� �) (v � v)
�(vA + v) + �q

.

Moreover, in any separating equilibrium of the game with full compensation that satis�es the Cho-Kreps

intuitive criterion, the action a� of the low valuation type is strictly lower than ae, the corresponding action

in the game with no compensation.

Proof. In appendix
We have not been able to uniquely predict the extent of destruction in the game with full compensation.

However, the intuitive criterion re�nes the separating equilibria enough for us to predict that the extent of

destruction will be lower. In what follows, we make statements that are true about any separating equilibrium

satisfying the intuitive criterion.

Given the solution to the signaling subgame, we now turn to the policy and investment stages of the

game with compensation. Because of full insurance, the investor�s pre-tax marginal return from investment

is simply Q = q: In the separating equilibrium, the government�s welfare is given by the marginal value of

the expected surplus, calculated from equation 12

V = (vA + v)(1� p) + (vA + v)(1� a�)p� pqa�

= vA + EvB � pa�(vA + v + q)

The following proposition provides a partial equilibrium characterization of the game with compensation.

Proposition 7 Consider any separating equilibrium of the game with full compensation game that satis�es

the intuitive criterion. Suppose the action taken by the low valuation type in the particular equilibrium is a�:

Then, the equilibrium tax, size of investment and the government�s expected payo¤ are given respectively by

x� = k(q � ��),

�� =
1

2
[pa�(vA + v + q)� (vA + EvB � q)],

W � =
k

4
[(vA + EvB + q)� pa�(vA + v + q)]2

We skip the formal proof of the proposition as it follows directly from Lemma 5, 1 and the previous

discussion. Next, we point out some important features of the class of suitably re�ned equilibria of the game

with full compensation arising from the above proposition.
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First, we compare the equilibrium tax �� of the full compensation game with the optimal tax �o under

full information and the equilibrium tax �e of the signaling game. It can be shown that �� is always greater

than �o.13 The intuition is straightforward: Compared to full information case, G�s expected marginal

return from investment is reduced due to possible destruction, but I�s marginal return is una¤ected due

to compensation. This makes G more aggressive compared to the full information case. An important

implication of this result is that a promise of compensation reverses the fact that resistance may force the

government to be too investor-friendly.

However, the equilibrium tax �e in the game without compensation can be higher or lower than ��.

Compared to the no compensation game, I�s expected marginal valuation increases due to insurance, but

G�s marginal valuation can either increase (due to reduced destruction) or decrease (due to compensation).

Together, the sign of (�� � �e) can go either way.
Next, we turn to the question of comparison of welfare comparison under the three regimes: signaling

without compensation, signaling with compensation and no-signaling. It makes a clear policy implication:

some form of protection for the investor (either legal or �nancial) is not only better for the investor, it is

better for the society too, since it helps increase surplus. This conclusion however presupposes that the

government has complete control over the instruments of surplus redistribution: within the society (using t)

and between the society and the investor (using �).

Proposition 8 Suppose that the payo¤ of the government under the unique equilibrium satisfying the intu-

itive criterion in the signaling regime without compensation is W e, the payo¤ in some equilibrium satisfying

the intuitive criterion in the signaling regime with full compensation is W � and the payo¤ of the govern-

ment in the no-signaling regime is Wns: Then the government always prefers signaling with compensation

to signaling without compensation, i.e. W � > W e for all parameter values. Moreover, for any � there is a

unique cut-o¤ p�(�) < 1 such that the W � < Wns if p > p�(�); W � > Wns if p < p�(�); and W � = Wns if

p = p�(�): In other words, the government prefers signaling with compensation to no-signaling if and only if

the probability of destruction is small enough.

The proof of this proposition is very similar to that of proposition 5. Comparing expressions for gov-

ernment welfare in proposition 7 and proposition 2, the welfare of the government is always higher with

compensation than without, and the reason is that a� < ae: Compensation not only corrects the distortion

of the investor�s incentives, it also ensures that the government obtains information at a lower social cost.

While the compensation itself acts as a transfer from the government to the investor, since the government�s

welfare is an increasing function of the total valuation of the output of the two groups and the investor, such

a transfer does not reduce the overall welfare of the government. In equilibrium, the only e¤ect that com-

pensation has on the government�s payo¤ is that it reduces the government�s cost of information acquisition.

Therefore, there is an unambiguous increase of welfare, i.e. W � > W e:

Third, how does W � compare to Wns? In other words, given a choice, would the government prefer to

ban destruction and legally protect the investor or compensate and �nancially protect the investor? Since

W � and W e have exactly the same expressions except for di¤erent values of destruction, it turns out that

we have a result that is very similar to proposition 5. In particular, there is a cut-o¤ p�(�) such that no-

signaling is better than signaling with compensation if and only if p � p�(�).14 Moreover, whenever signaling
is better than the no-signaling regime, the government should prefer signaling with compensation to both.

Therefore, we can conclude that the government should always consider some form of protection for the

13We must remember, however, that in this case, an aggressive tax scheme is accompanied by a compensation in case of
damage.
14The proof is exactly same as that of claim 1 in proposition 5, since the said proof does not depend on the value of a�.
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investor: �nancial protection if the probability of severe outcome is low enough and legal protection if the

said probability is high.

6 Conclusion

In our paper, we constructed a framework of interaction between the government, a¤ected groups and the

investor to analyze the extent of destructive action and investor friendliness of governments. We show that

destructive action may have informational value especially in a less developed society where the bottom-

up channels of information may not work very well. The government may indeed want not to ban or

enforce strictures on such destructive actions. However, it is always better for the government to have some

protection for the investor. While legal protection for the investor involves enforcing a ban on resistance,

�nancial protection involves allowing resistance (possibly through weak enforcement) and compensating the

investor for its losses incurred. It turns out that it is preferable for the government to provide �nancial

insurance to the investor while still allowing destructive resistance if, broadly, the bad outcome is severe but

rare and the a¤ected group is at least somewhat marginalized Otherwise, it makes sense for the government

to commit to avoid such signaling and redistribute under the veil of ignorance. We also show that political

structure of the society has an important e¤ect in the sense the extent of destructive action increases with

the marginalization of the a¤ected group.

Moreover, in order to develop a theory of the government�s investor friendliness, we model the government

as a weighted social welfare maximizer and not as a rent-seeker. The informational constraint on the

government introduces a distortion to the full-information benchmark. The possibility of destruction mutes

the investor�s incentives, and forces the government to be softer in its negotiations provided that the bad

outcome is su¢ ciently severe. The message of this result is that ine¢ ciencies in decision-making can arise

simply from informational constraints on a government rather than from rent-seeking motivation. Therefore,

softness in the government�s dealing with external investors in less developed economies should not necessarily

be taken as evidence of bureaucratic dishonesty or corruption. In fact, we point out that the ine¢ ciency may

actually go in the other direction: if the government �nds it preferable to ban resistance, then suboptimal

redistribution reduces the marginal value of surplus and makes the government too aggressive compared to

the full information benchmark.

There are other interesting questions that are closely linked with the issue of resistance to private invest-

ment. For example, we assume that resistance has a public cost and creates externality to the whole society.

The assumption is primarily motivated by the fact that in developing countries, resistance by groups typically

takes a form that creates externality to the whole society. Theoretically, a¤ected individuals can potentially

signal the private information with actions that involves private cost.15 It would be interesting to have a

systematic analysis on when and why the groups may �nd it optimal to signal through activities with high

public cost. This issue is possibly related to heterogeneity in the realized valuation. The substantive import

of our assumption of uncertainty only about one group�s valuation is that all a¤ected individuals are a¤ected

the same way, which makes coordinating group actions easier. While we have not formally considered the

problem of coordination that the group has to face in imposing public costs, such a problem would increase

manyfold if there is heterogeneity regarding valuations.

We have considered that a government can redistribute the surplus freely. This is probably an extreme

assumption, as redistributing surplus comes not in terms of lumpsum payments but setting up changes in

the structure of the local economy which may involve deadweight losses. The actual e¤ects will depend on

15Uba (2008) mentions events of hunger strikes � an activity with private cost � as a device to gain public and politicians�
attention in the context of anti-privatization mobilization in India. However, the data on such events has been limited.
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how such losses are distributed across groups. However, as long as these costs are small, all the conclusions

of our model go through, with the caveat that the extent of resistance will be lower.

We recognize that in dealing with an investor, governments may face severe external constraints in the

form of competing governments. There is a large literature on tax competition in Public Finance that shows

that local governments might end up with a race to the bottom in trying to attract a monopoly investor (see

Rauscher 1995 and Hau�er and Wooton 1999 for two related instances). It is easy to show in our model that

when two governments compete for a single investor, they will engage in a subsidy war where both lose, and

all the gains accrue to the investor. Such a war may lead to economic ine¢ ciencies as the investor might

�nd it pro�table locate in a less action-prone destination (high �) rather than a more productive destination

(low k). This result also indicates that the political structure of a society (e.g. extent of marginalization of

relevant groups) matter for determining the investment destination. It is a challenge for governments in less

developed economies to solve this problem by coordinating with each other. A possible solution would be

for the more productive region to get the investment and arrange some side payments with the other society.

We look into such alternative solutions in our further research.

7 Appendix

Proof of Lemma 2. Denote the maximand �W (v; a; t0) + (1� �)W (v; a; t0) by E�W (a; t0): Now,

dE�W (a; t)

dt
=

d

dt
[�S(v; a) + (1� �)S(v; a)]

� d
dt
�[�(wA � t)� (1� �)(wB(v) + t)]2

� d
dt
(1� �)[�(wA � t)� (1� �)(wB(v) + t)]2

= 2[�(wA � t)� (1� �)f�wB(v) + (1� �)wB(v) + tg]

Therefore, d
2E�W (a;t)

dt2 = �2; and the maximum occurs where

�(wA � t)� (1� �)f�wB(v) + (1� �)(wB(v) + t)g = 0; implying

t(�; a) = �wA (a)� (1� �) [�wB (v; a) + (1� �)wB (v; a)]

Since wB (v; a) � wB (v; a) = (v � v)x(1 � a); is easy to see that given a; the transfer t(�; a) is strictly
increasing in � if x > 0 and a < 1: If x = 0 or a = 1; t(�; a) = 0 for all �:

Proof of Lemma 3. The proof proceeds in two steps. First, we establish that in any separating equilibrium,

the high-valution type sets a = 0: Then, we establish the range of a in equilibrium. In this proof, sometimes

we abuse notation by writing t(0; a) as t(v; a) and t(1; a) as t(v; a):

In any separating equilibrium, we have �(a) = 0 and �(a) = 1: Suppose that a > 0: In a separating

equilibrium, the transfer to the high type is t(v; a) and the resultant utility of the high type is �[(v+vA)(1�
a)+ � ]x: On the other hand, the payo¤ obtained from deviating to a = 0 is vx+ t(�(0); 0)+ s�x: Now, from

Lemma 2, since �(0) � 0; we must have t(�(0); 0) � t(v; 0): Therefore,

vx+ t(�(0); 0) + s�x � vx+ t(v; 0) + s�x = �[(v + vA) + � ]x > �[(v + vA)(1� a) + � ]x

We can then say that the deviation payo¤ is strictly higher than the equilibrium payo¤ if a > 0 since

v+ vA > 0 by assumption 1; and x > 0: This establishes that a = 0 in any separating equilibrium. Next, we

turn to the determination of a:
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A necessary condition that the optimal level of actions (a; 0) would have to satisfy is that neither type

would gain by misrepresenting its own type. Let wB (a; tjv) denote group B�s payo¤ given its true marginal
valuation v, a redistributive transfer t, and an action a. The no-lying constraint for the high type is

wB(0; t(v; 0)jv) � wB(a; t(v; a)jv) (13)

And the no-lying constraint for the low type is

wB(a; t(v; a)jv) � wB(0; t(v; 0)jv) (14)

By rearranging terms, we see that inequalities (13) can be summarized as (14),

vax � �t (a) � vax; where �t (a) = t(v; a)� t(v; 0)

The gain in transfer �t (a) from representing oneself as of having low valuation by taking an action of level

a is given by

�t (a) = x
�
(1� �) (v � v) + a

�
(1� �) v � �vA

��
.

After rearranging terms, we see that in any separating equilibrium,

(1� �) (v � v)
((vA + v)� (1� �) (vA + v)) � a �

(1� �) (v � v)
�(vA + v)

. (15)

where the upper bound comes from condition 13 and the lower bound from condition 14. Condition 15 is

only necessary for there to be a separating equilibrium. We now show that any a 2 [aL; aH ] will be an
equilibrium, given beliefs

�(a) =

(
0 if a 2 [0; a) [ (a; 1]

1 if a = a

For the high type, the utility from taking any action a rather than 0 is

wB(a; t(�; a)jv) =
(
�((v + vA)(1� a) + �)x if a 2 [0; a) [ (a; 1]

wB(a; t(v; a)jv) if a 2 a

wB(0; t(v; 0)jv) = �((v + vA) + �)x > �((v + vA)(1 � a) + �)x since v + vA > 0 and wB(0; t(v; 0)jv) �
wB(a; t(v; a)jv) by the no-lying constraint 13. Thus, the high type has no pro�table deviation. For the low
type, the utility from taking any other action a rather than a is wB(a; t(v; a)jv); which is weakly lower than
wB(a; t(�; a)jv) by the no-lying constraint of the low type, i.e. inequality 14.
When does a separating equilibrium exist? It does, only if [aL;minfaH ; 1g] is a non-empty interval. By
inspection, it is easy to see that if v + vA > 0; aL 2 (0; 1): Also, after a little algebra, we see that

aH � aL =
(1� �) (v � v)2

[(vA + v)� (1� �) (vA + v)]�(vA + v) ; (16)

and thus aH > aL if and only if (vA + v) � 0, which holds true given Assumption 1.

Proof of Lemma 4. Consider any separating equilibrium with a > aL; and a = 0: That there exists such

an a is guaranteed by that fact that since v � v > 0; we will never have 0 in the right hand side of equation
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16. Consider some action a0 2 (aL; a): For any belief � 2 [0; 1];

wB(a0; t(�; a0)jv) = vx(1� a0) + t(�; a0) + s�x � vx(1� a0) + t(v; a0) + s�x
= vx(1� a0) + [�fvAx(1� a0) + (1� s)�xg � (1� �)fvx(1� a0) + s�xg] + s�x
= ��x+ f�vA + v � (1� �)vgx(1� a0)
< ��x+ f�vA + v � (1� �)vgx(1� aL)

= ��x+ f�vA + v � (1� �)vgx
�
1� (1� �) (v � v)

�vA + v � (1� �)v

�
= ��x+ �(vA + v)x = �(vA + v + �)x = wB(0; t(v; 0)jv):

Therefore, for all possible beliefs � arising from action a0; the high type would get a lower utility from playing

a0 that it does in equilibrium. Thus, a0 is equilibrium dominated for the high type, and hence we must have

�(a0) = 1: If �(a0) = 1; then the payo¤ of the high type from playing action a0 is

wB(a0; t(v; a0)jv) = �((v + vA)(1� a0) + �)x > �((v + vA)(1� a) + �)x = wB(a; t(v; a)jv):

Therefore, the low type has a deviation yielding a higher payo¤ than the equilibrium payo¤. Thus, the

separating equilibrium with a > aL; and a = 0 does not survive the intuitive criterion.

Proof of proposition 5. Fix v; v and �; and consider W e and /Wns as functions of p: Now, it is easy to

see that
/Wns

(p)

W e(p)
=

�
N(p)

S(p)

�2
where

N(p) =
vA + EvB + qp
1 + kF (p)

; F (p) = p(1� p)(1� �)2(v � v)2 (17)

S(p) = (vA + EvB + q)� pae(vA + v + q); ae =
(1� �)(v � v)

(vA + v)� (1� �)(vA + v) (18)

Since (vA + EvB + q)� pae(vA + v + q) > 0; we can say that /Wns
(p) 7W e(p) if and only if N(p) 7 S(p):

First, notice that N(0) = S(0) = vA + v + q: Also, N(1) = (vA + v + q) > S(1) = (1 � ae)(vA + v + q)
since ae 2 (0; 1): Next, note that

dS(p)

dp
= (v � v)� ae(vA + v + q) < 0 (19)

According to 18; S(p) is a downward sloping straight line. On the other hand,

dN(p)

dp
=

1

1 + kF (p)

(
(v � v)

p
1 + kF (p)� (vA + EvB + q)

k(1� �)2(v � v)2

2
p
1 + kF (p)

(1� 2p)
)

=
(v � v)p
1 + kF (p)

� (vA + EvB + q)
k(1� �)2(v � v)2

(1 + kF (p))
3
2

�
1

2
� p

�
(20)

Notice that
dN(p)

dp
jp=0 = (v � v)�

1

2
k(vA + v + q)(1� �)2(v � v)2 (21)

Next, we claim that for any p� 2 (0; 1) for which N(p) = S(p); we must have dN(p)
dp > dS(p)

dp . We call this
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claim 1. We prove this claim as a next step of the proof of proposition 5.

Suppose claim 1 is not true, and there is some p� 2 (0; 1) satisfying N(p) = S(p); and dN(p)
dp � dS(p)

dp :

Therefore, from 20 and 21; for p�; we must have

(v � v)p
1 + kF (p)

� (vA + EvB + q)
k(1� �)2(v � v)2

(1 + kF (p))
3
2

(
1

2
� p) � (v � v)� ae(vA + v + q); or

(vA + EvB + q)
k(1� �)2(v � v)2

(1 + kF (p))
3
2

(
1

2
� p)� ae(vA + v + q) � (v � v)p

1 + kF (p)
� (v � v)

Since p� > 0;
p
1 + kF (p) > 1; and since (v � v) < 0; the right hand side is strictly positive. Therefore,

we must have

(vA + EvB + q)
k(1� �)2(v � v)2

(1 + kF (p))
3
2

�
1

2
� p

�
> ae(vA + v + q) (22)

From 17 and 18, since N(p) = S(p) at p�; we have

vA + EvB + qp
1 + kF (p)

= (vA + EvB + q)� pae(vA + v + q)

vA + EvB + q =
pae(vA + v + q)�
1� 1p

1+kF (p)

� (23)

Using 23; condition 22 reads

ae(vA + v + q)
k(1� �)2(v � v)2

�
1
2 � p

�
p�

1� 1p
1+kF (p)

�
(1 + kF (p))

3
2

> ae(vA + v + q)

which is true if and only if"
1� 1p

1 + kF (p)

#
(1 + kF (p))

3
2 < k(1� �)2(v � v)2

�
1

2
� p

�
p; or

(1 + kF (p))
3
2 � (1 + kF (p)) < k(1� �)2(v � v)2

�
1

2
� p

�
p; or

�
1 + k(1� �)2(v � v)2 (1� p) p

�3=2
< k(1� �)2(v � v)2

�
1

2
� p

�
p+ 1 + k(1� �)2(v � v)2 (1� p) p

= 1 + k(1� �)2(v � v)2p
�
3

2
� 2p

�
(24)

Now, from the Taylor series expansion of the left hand side,

�
1 + k(1� �)2(v � v)2 (1� p) p

�3=2
> 1 +

3

2
k(1� �)2(v � v)2 (1� p) p

= 1 + k(1� �)2(v � v)2p
�
3

2
� 3
2
p

�
> 1 + k(1� �)2(v � v)2p

�
3

2
� 2p

�
(25)

since p� > 0: Inequality 25 is a contradiction to inequality 24. Since inequality 24 is false, condition 22

is not satis�ed. This proves claim 1.
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According to claim 1, whenever N(p�) = S(p�) other than p� = 0; N(p) should cut S(p) from below.

This implies that there is at most one solution to N(p) = S(p) for p 2 (0; 1]: To see that, suppose there were
more than one solutions to N(p) = S(p). By claim 1, in case of each solution, N(p) should cut S(p) from

below. But since both N(p) and S(p) are continuous, by the intermediate value theorem, between any two

such distinct solutions, there must be some p0 such that N(p0) = S(p0) where N(p) cuts S(p) from above.

This is a contradiction to claim 1. From claim 1, it follows that there is at most one solution to N(p) = S(p)

for p 2 (0; 1]: Also, if there exists such a solution p�; for p < p�; N(p) < S(p) and for p > p�; N(p) > S(p):
Moreover, since N(1) > S(1); we must have p� < 1:

Since N(0) = S(0); there is an interior solution p� to the equation N(p) = S(p) if and only if there is

some � > 0 such that N(p) < S(p) for the interval (0; �): Such an � exists if and only if dN(p)dp < dS(p)
dp at

p = 0: Comparing 19 and 21, the condition is

ae(vA + v + q) <
1

2
k(vA + v + q)(1� �)2(v � v)2 (26)

Condition 26 can be broken down further as

(1� �)(v � v)
(vA + v)� (1� �)(vA + v) <

(vA + v + q)

(vA + v + q)

1

2
k(v � v)2(1� �)2; or

(1� �)
�
(vA + v)� (1� �)(vA + v)

�
>

(vA + v + q)

(vA + v + q)

2

k(v � v) (27)

Taking (1��) = x; vA+v = a and vA+v = b; we can rewrite condition 27 as f(x) � ax2�bx+ 2
k(b�a)

a+q
b+q < 0:

Now, f(0) > 0 and f 00(x) = a > 0: Thus, we have at most an interval of x such that f(x) < 0: If that range

is [x1; x2]; then � = maxf1�x1; 0g and � = maxf1�x2; 0g: Since f(0) > 0; we have x1 > 0; implying � < 1:
Also, f(1) = �(b� a)+ 2

k(b�a)
a+q
b+q : Making a small enough; we can have f(1) < 0; which implies that � = 0:

Proof of Lemma 5. The proof of this lemma proceeds in several steps. Lemma 2 holds, the proof requires

a very minor accounting change. Thus, the transfer t(�; a) is strictly increasing in � except if a = 1 or x = 0;

in which case, t(�; a) is constant in �: Now, suppose that in a separating equilibrium, the high valuation

type takes action a and the low valuation type takes action a:

To check that a = 0; suppose otherwise. In a separating equilibrium, the transfer to the high type is

t(v; a) and the resultant utility of the high type is �[(v+vA)(1�a)+ � � qa]x: On the other hand, the payo¤
obtained from deviating to a = 0 is vx+ t(�(0); 0) + s�x: Therefore,

vx+ t(�(0); 0) + s�x � vx+ t(v; 0) + s�x = �[(v + vA) + � ]x > �[(v + vA)(1� a) + � � qa]x

We can then say that the deviation payo¤ is strictly higher than the equilibrium payo¤ if a > 0 since

v + vA > 0 by assumption 1; and x > 0: This establishes that a = 0 in any separating equilibrium.

Next, we turn to the determination of a: As in the proof of Lemma 3, the range of a satis�es

vax � �t (a) � vax; where �t (a) = t(v; a)� t(v; 0)

Now, we have for the transfers

t(v; a) = �[vAx(1� a) + sA�x� rAqax]� (1� �)[vx(1� a) + sB�x� rBqax]
t(v; 0) = �[vAx+ sA�x]� (1� �)[vx+ sB�x]
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Hence, the gain in transfer �t (a) from representing oneself as of having low valuation by taking an action

of level a is given by

�t(a) = t(v; a)� t(v; 0) = x[(1� �)(v � v) + afv(1� �)� �vAg] + qaxf(1� �)rB � �rAg

The range of a given by

[(1� �)(v � v) + afv(1� �)� �vAg] + af(1� �)rB � �rAg � va+ rBaq

a0L =
(1� �)(v � v)

(vA + v)� (1� �)(vA + v) + �q � a

and that

(1� �)(v � v) + afv(1� �)� �vAg] + af(1� �)rB � �rAg � va+ rBaq

a0H =
(1� �) (v � v)
�(vA + v) + �q

� a

It can be easily checked that a0L < minfa0H ; 1g and thus, a separating equilibrium always exists. Notice that

a0L < aL = a
e:

Now, we turn to re�ning the set of equilibria using the Cho-Kreps criterion and showing that any equilib-

rium satisfying the criterion has the property that the action of the low valuation type a� satis�es a� < ae:In

particular, we show that no a with a > max
n
a0L;

aL
1+�q

o
satis�es the Cho-Kreps criterion.

Consider any separating equilibrium with a > max
n
a0L;

aL
1+�q

o
; and a = 0: Consider some action a0 2�

max
n
a0L;

aL
1+�q

o
; a
�
: For any belief � 2 [0; 1];

wB(a0; t(�; a0)jv) = vx(1� a0) + t(�; a0) + s�x� rBqa0x � vx(1� a0) + t(v; a0) + s�x� rBqa0x
= vx(1� a0) + +s�x� rBqa0x

+[�fvAx(1� a0) + (1� s)�x� rAqa0xg � (1� �)fvx(1� a0) + s�x� rBqa0xg]
= ��x+ f�vA + v � (1� �)vgx(1� a0)� (�rA � (1� �)rB + rB)qa0x
= ��x+ [�vA + v � (1� �)v][1� a0(1 + �q)]x
< ��x+ [�vA + v � (1� �)v][1� aL]x

= ��x+ [�vA + v � (1� �)v]
�
1� (1� �) (v � v)

�vA + v � (1� �)v

�
x

= ��x+ �(vA + v)x = �(vA + v + �)x = wB(0; t(v; 0)jv):

Therefore, for all possible beliefs � arising from action a0; the high type would get a lower utility from playing

a0 that it does in equilibrium. Thus, a0 is equilibrium dominated for the high type, and hence we must have

�(a0) = 1: If �(a0) = 1; then the payo¤ of the high type from playing action a0 is

wB(a0; t(v; a0)jv) = �((v + vA)(1� a0)� a0q + �)x > �((v + vA)(1� a)� aq + �)x = wB(a; t(v; a)jv):

Therefore, the low type has a deviation yielding a higher payo¤ than the equilibrium payo¤. Thus, the

separating equilibrium with a > max
n
a0L;

aL
1+�q

o
; and a = 0 does not survive the intuitive criterion.
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