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Abstract

The model of public policy studied in this paper has heterogeneous citizens/voters and two

public goods: one (roads) chosen directly by an elected policy-maker, and the other (pollution)

stochastically dependent on the amount of roads. Both a one-country and a two-country version

of the model are analyzed; the latter displays externalities across the countries which create

incentives for free riding and strategic delegation. The welfare effects of providing the policy-

maker with information about the relationship between roads and pollution are investigated, and

it is shown that more information hurts some—sometimes even all—citizens. In particular, the

opportunity not to create an institution for information gathering can serve as a commitment

device for a country, although with the unfortunate effect of making the overall outcome even

worse. Implications for the welfare effects of ‘‘informational lobbying’’ are also discussed.
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I. Introduction

Information, or lack thereof, plays an important role in many political
processes. Indeed, public policy often has to be decided on without full
information about the consequences of different policy alternatives.1 There
are, however, several ways through which governments actively try to
acquire policy-relevant information prior to their decisions. For example,
most governments provide funding for applied research, and they do so
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Björn Persson, David Sundén, Karl Wärneryd, Jörgen Weibull, Zhentang Zhang, Christine

Zulehner, and participants at the 8th Annual WZB Conference, 1999. Financial support from

the Jan Wallander and Tom Hedelius Foundation and the European Commission (contract nos.

ERBFMRXCT980203 and HPRN-CT-2000-00061) is gratefully acknowledged.
1 For example, a lack of information could concern questions such as: What are the effects of

membership in the EMU on growth and unemployment? What are the effects of a new tax system

on the income distribution and the incentives for becoming an industrial entrepreneur? What are

the effects of increased investment in infrastructure on the environment and economic growth?
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regularly and on a long-term basis; in many countries there are public agencies
such as the US Census Bureau, whose task it is to gather statistics; some
countries, like Sweden, have developed traditions that require interest groups
to be invited to provide information and give opinions on a matter before it is
decided. Information is also gathered on a more day-to-day basis: govern-
ments that face an important decision often commission reports and investiga-
tions by experts and special committees.2 Moreover, even when governments
do not themselves actively try to acquire information, it is often provided to
them by interest groups and lobbyists (so-called informational lobbying).

It may be natural to presume that as long as such acquisition of information
does not require too many resources, it is socially desirable. After all, access to
relevant information is often useful when making political decisions. In a
society where citizens have conflicting preferences, however, it is not clear
whether all of them are better off if public policy is made with access to more
information. Likewise, when a government makes its decisions in a strategic
environment, more information is not necessarily beneficial. If some citizens
are indeed worse off when the policy-maker gains access to more information,
this is important to understand for at least two reasons. First, it may help to
explain why there are sometimes conflicting views on whether governments
should gather more information prior to decisions on public policy.3 Second,
as argued above, the information available to the policy-maker is in many
cases generated through ‘‘informational lobbying’’—that is, strategic transmis-
sion of information on the part of interest groups that try to influence public
policy.4 In order to understand the welfare effects of such lobbying, it is
crucial to determine the effects of more informed decisions about public
policy on the welfare of different citizens. Will all citizens really be better
off? Who are the winners and who are the losers?

These questions are examined in this paper by studying two relatively
simple linear-quadratic models of public policy under uncertainty. In the

2 See Larsson (1994, p. 180) who describes the use of royal commissions in Sweden: ‘‘Almost

every government bill of any importance that is presented to Parliament has been developed in

one or more royal commissions. The use of royal commissions has decreased somewhat in

recent years, but nevertheless about two hundred royal commissions are at work every

year. . . . Interest groups, agencies, and representatives of boards are often invited to sit on

these, as are politicians from the parliamentary opposition.’’
3 Another possible explanation for this phenomenon is that asking for more investigations may

be a way of delaying and perhaps even stopping a proposed project.
4 Two early papers in the literature on informational lobbying are Austen-Smith and Wright

(1992) and Potters and van Winden (1992); surveys can be found in Austen-Smith (1997) and

Grossman and Helpman (2001). Typically, in the equilibria of the models in this literature, at

least some information is transmitted to the policy-maker. This is due to the assumptions that

the policy-maker is sufficiently sophisticated and that the interests of the lobbyist and the

policy-maker are not too disaligned (or, alternatively, that false reports can at least with some

probability be discovered and punished).
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first—the one-country model—there are a large number of citizens with pre-
ferences over the amount of roads and pollution in their country. Their
preferences differ regarding the importance of roads relative to pollution.
A policy-maker decides directly only on the amount of roads, although indir-
ectly this decision also affects, in a stochastic fashion, the amount of pollution:
more roads give rise to more pollution.5 The exact relationship between roads
and pollution is unknown, however. The policy-maker is elected by the
citizens, where potential policy-makers have preferences of the same form as
those of the citizens, with varying relative weights on roads and pollution.
After the policy-maker has been elected and taken office, she first observes a
noisy signal about the true state and then decides on the amount of roads.

Clearly, a citizen who could decide on the amount of roads herself
(for example, because she knew that she would be elected policy-maker)
would prefer to have access to a signal whose quality is as high as possible
(provided higher quality is not costly per se, which I assume to be the
case here). In the political setting sketched above, however, some citizens
would (from an ex-ante perspective) be worse off if the policy-maker
had access to a signal with higher quality. In particular, this will be
the case for those citizens who care the least about the environment. These
citizens would be worse off because they have a concave utility function,
which makes uncertainty costly. Moreover, even though higher signal
quality decreases ex-post uncertainty, it also increases ex-ante uncertainty.
The latter is true because at the time when the welfare evaluation is made,
the signal to be received by the policy-maker is not known. Ex-ante uncer-
tainty manifests itself in greater variability in the decision on the amount of
roads. Therefore, the presence of this uncertainty also has an adverse effect
on the welfare of those citizens who care very little about the environment.
Indeed, for those citizens whose concern about the environment is suffi-
ciently small, the adverse welfare effect of greater ex-ante uncertainty
dominates the positive welfare effect of smaller ex-post uncertainty.6

A majority of citizens, however, including the median citizen, are always
in favor of the policy-maker’s gaining access to more information.

A shortcoming with the one-country model is that it abstracts from
any interregional or international interaction between policy-makers. In
reality, a public good like pollution often has effects on other geographical

5 This assumption is made for simplicity. Of course, in reality the relationship between roads

and pollution might be more complex.
6 In this linear-quadratic model, the expected amount of roads is not affected at all by

variations in the signal quality. Thus, what drives the result is not simply that without

information the policy-maker makes a decision that, on average, is more attractive to those

citizens who attach a relatively small weight to the environment. Rather, the result relies on the

fact that the policy-maker’s having access to information makes the decision itself stochastic,

and this is bad for the citizens since they have a concave utility function.
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areas than the one from which it originates. Moreover, given that such
interaction probably affects the amount of the public good that is provided,
it should also be important for the desirability of acquisition of information.
Fortunately we can deal with this shortcoming relatively easily by extending
the one-country model to allow for two countries, each of which elects
a policy-maker who is to choose the amount of roads in her own country,
and where the total amount of roads stochastically determines the amount of
(global) pollution affecting both countries. In this two-country model, the
citizens of each country elect a policy-maker who cares less about the
environment than does the median citizen of the country. Moreover, if
the median citizens of the two countries care enough about the environment,
a majority of citizens in one of the countries are worse off when their own
policy-maker gains access to information, given that the other country’s
policy-maker also has access to information—it can even be the case that
all citizens are worse off.

The reason why a majority of citizens prefer their own policy-maker to be
uninformed is that if both policy-makers were informed (and if this were
common knowledge), then the amount of ex-ante uncertainty would
increase, just as in the one-country model. Moreover, and in contrast to
that model, the amount of ex-post uncertainty would decrease only moder-
ately or possibly even increase. This is due to the incentives to delegate: if
both policy-makers were informed, then the citizens/voters of each country
would elect policy-makers who care relatively little about the environment
and thus make their decisions on roads, from the median citizens’ point of
view, too unresponsive to the information.

The results in the two preceding paragraphs suggest that, if one country
expects the other country to create an institution that provides that country’s
policy-maker with policy-relevant information, the former country may be
tempted not to create such an institution itself, hoping that it will thereby
avoid a situation in which both countries delegate to policy-makers who care
too little about the environment. Somewhat paradoxically, however, since
both countries have an incentive to do this and since information can
actually be useful for them, these attempts to avoid the free-riding problem
only worsen the situation and leave most citizens worse off.

This paper is related to a literature on the value of information in
economic settings. A number of authors have provided examples of
non-zero-sum games where a player is hurt by having more informa-
tion herself, provided that this fact is common knowledge among the
players.7 For examples of this phenomenon in a political framework, see

7 Ponssard (1976) shows that additional information can never be detrimental to a player in a

zero-sum game. It is also quite obvious that in a single-agent decision problem, more

information can never hurt.
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Reed (1989) or, in a Cournot duopoly setting, Sakai (1985).8 Other papers
study a situation where the value of information is publicly known among a
group of individuals.9 My paper, in contrast, addresses the question of
whether the citizens of a society are hurt if someone else (a policy-maker)
gains access to more information on which she can act, a question which is
particularly relevant for the study of the welfare effects of informational
lobbying in a heterogeneous society.

The remainder of the paper is organized as follows. The one-country model
is introduced and analyzed in Section II. Section III addresses the two-country
model. Section IV summarizes the results and considers their implications for
the welfare effects of informational lobbying. Proofs are found in an Appendix.

II. The One-country Model

Model

Consider a society with a continuum of citizens, each of whom has prefer-
ences over two public goods, provided in quantities x 2 ´ and y 2 ´. Citizen
i’s preferences are described by the von Neumann–Morgenstern utility
function

Ui x; yð Þ ¼ � x� xð Þ2�2kli x� xð Þ y� yð Þ � li y� yð Þ2; ð1Þ

where �xx, �yy, k and li are fixed parameters. The citizens differ from each other
only with regard to the parameter li. The li’s are continuously distributed on
[0, �] for some �4 0,10 and the median li is denoted lm. Of course, for any
li4 0, we want to interpret the pair of quantities (�xx, �yy) as citizen i’s ideal
point. This interpretation cannot make sense, however, unless we have
Ui (�xx, �yy)4Ui (x, y) for all (x, y) 6¼ (�xx, �yy). This is true if and only if li4 0
and lik

25 1.11 Motivated by this, I impose the following assumption
throughout this section:

8 See also Crémer (1995) and Carrillo and Mariotti (2000) for examples of the phenomenon in

a principal–agent setting and in a setting with a single decision-maker with time-inconsistent

preferences, respectively.
9 See, for example, Hirschleifer (1971), Gersbach (1991) and Heidhues and Lagerlöf (2003).

Heidhues and Lagerlöf develop a model of electoral competition in which private information

is dispersed between two political candidates. They show that the electorate can be worse off

when the prior information that is publicly available becomes more accurate. The reason is that

when the prior becomes more accurate, the candidates’ incentives to truthfully transmit their

additional private information to the electorate are weakened.
10 We can have �¼1 if we also set k¼ 0; cf. Assumption 1 below.
11 See e.g. Sydsæter and Hammond (1995, Ch. 15.8).
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Assumption 1. �k25 1.

Note that citizen i’s preferences are separable across the two public goods only
if k¼ 0. If k is positive, then there is a negative complementarity between the two
goods; that is, if k4 0 and if y is greater than �yy, then a citizen’s preferred level of
x is smaller than �xx. Similarly, if k is negative, there is a positive complementarity:
if y is greater than �yy, then a citizen’s preferred level of x is greater than �xx.

Public policy is decided on by a representative, who is elected by the
citizens. The representative can control only x. There is, however, a stochas-
tic relationship between x and y, given by

y ¼ �x� ": ð2Þ

Here �4 0 is a fixed parameter and " is a stochastic variable with zero mean.
We may think of x as the amount of roads in the country, and y as the amount
of pollution caused by the traffic on these roads (or perhaps rather the adverse
environmental effects of this pollution). Everyone has some ideal amount of
roads, �xx, and some ideal amount of pollution, �yy. The uncertainty as to the
exact relationship between the amounts of roads and pollution may be due to
the fact that the technology giving rise to the relationship is not perfectly
known, or that the amount of pollution also depends on weather conditions
which are not known at the time when the decision on x has to be made.

Substituting (2) into (1) yields citizen i’s induced preferences over x only:

ui x; "ð Þ ¼ � x� xð Þ2�2kli x� xð Þ �x� "� yð Þ � li �x� "� yð Þ2: ð3Þ

This means that if " were known, citizen i would like the representative to
set x equal to bxx ¼  lið Þ þ ’ lið Þ", where

 lið Þ 	 x 1þ k�lið Þ þ yli kþ �ð Þ
1þ 2k�li þ li�2

; ’ lið Þ 	 li kþ �ð Þ
1þ 2k�li þ li�2

: ð4Þ

Throughout this section I make the following assumption:

Assumption 2. k4�(�/2)� (1/2��) and either �yy 6¼��xx or k 6¼��.

Assumption 2 guarantees that the expressions in (4) are well defined and that
the second-order condition to the problem of maximizing ui(x, ") with respect to
x is satisfied. Moreover, it ensures that either the derivative of  (li) or the
derivative of ’ (li) is non-zero, which is needed for technical reasons (see the
proof of Lemma 1). Since ’(0)¼ 0 and ’04 0,12 the parameter li measures
how responsive a citizen is to changes in ". Someone who has a low li

12 For ’0 4 0 to hold, we need the additional assumption that k4��.
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(i.e., someone who cares relatively little about pollution) would like the
representative to make x contingent on " to a lesser degree than someone for
whom li is large. In the following, the parameter li is often called citizen i’s
responsiveness parameter.13

The sequence of events is as follows. (i) The representative is elected. (ii)
The representative observes a signal s, which is correlated with ", and then
chooses x. (iii) The shock " is realized. The election at stage (i) works as
follows. The elected representative is assumed to be a citizen with a respon-
siveness parameter li such that she cannot be beaten in a pairwise compar-
ison when each citizen votes for the one of the two candidates who gives her
the highest expected utility. In other words, the representative is a Condorcet
winner among the citizens.

It is assumed that the signal s and the shock " are jointly distributed
according to the density function f(", s). Moreover, the expected value of "
equals zero and the expected value of s is denoted �s; the variances of " and
s are denoted �2 and �2s , respectively. The correlation coefficient between s

and " is defined by 	¼ cov (", s)/(��s), where 	 is assumed to be distinct
from zero: 	 2 [�1, 0)|(0, 1].

It is further assumed that the distribution of s and " is such that " has
linear regression with regard to s; that is, E("js), where E("js)	

R
"f("js)d"

is the conditional expectation function, is a linear (affine) function of s.14

It is well known that if " has linear regression with regard to s (and if
E(")¼ 0), then

E " jsð Þ ¼ 	
�

�s
s� �sð Þ: ð5Þ

Analysis

Let us denote the representative’s responsiveness parameter by lr. At stage
(ii), conditional on having observed the signal s, the representative will
implement the policy x that maximizes her expected utility:

max
x2<

ð
ur x; "ð Þ f " jsð Þd":

13 This kind of heterogeneity is also found in the models of, for example, Melumad and Shibano

(1991), Lagerlöf (1997) and Schultz (2002). In those papers, however, heterogeneity is simply

postulated when specifying the functional form. Here, in contrast, heterogeneity is derived from

differences in the relative weights on two policy issues and the stochastic relationship between

them. Moreover, the relationship between the representative’s and the median citizen’s

responsiveness is endogenous to the model.
14 For instance, a bivariate normal distribution has this property.
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The unique solution to this problem is given by

x
r ¼  lrð Þ þ ’ lrð ÞE " jsð Þ: ð6Þ

Now consider a citizen/voter. At the time of the election, this person knows only
the prior distribution of s and ". She anticipates, however, that a representative
with responsiveness parameter lr will set x equal to x
r . Hence, citizen i’s
expected utility at the time of the election, denoted by Eui, may be written as

Eui ¼
ð ð

ui x


r ; "

� �
f "; sð Þd"ds

¼� 1þ 2k�li þ li�2
� �

 2 lrð Þ � 2 lrð Þ lið Þ
� �

� 1þ 2k�li þ li�2
� �

	2�2 ’2 lrð Þ � 2’ lrð Þ’ lið Þ
� �

� x2 � 2klixy� li�2 � liy2:

The expression after the second equality sign in equation (7) was obtained by
using equations (3), (5), (6), and by carrying out some algebra.

The function Eui represents citizen i’s preferences over a potential repre-
sentative. The potential representatives differ from each other along
only one dimension, lr 2 [0, �]. Moreover, in the proof of Lemma 1 below
it is shown that Eui is single peaked in lr. Hence, we can invoke the median
voter theorem, which states that if these two conditions (i.e., one dimension
and single-peakedness) are met then the median voter’s favorite representative
cannot lose under majority rule; see, e.g., Persson and Tabellini (2000). This
means that, in a political equilibrium, the representative will be the favorite of
the median citizen/voter. Unsurprisingly, the responsiveness parameter of this
favorite representative equals the median voter’s, lr¼ lm; there is no reason
for any member of the electorate to delegate the task of deciding on public
policy to someone with preferences other than her own.15

Lemma 1. The representative’s responsiveness parameter is the same as the

median citizen’s, lr¼ lm.

Welfare Effects of More Information

Let us now investigate whether members of this society would be better off
if the representative gained access to a signal with higher quality. The
welfare evaluation is made ex ante; that is, I consider citizen i’s expected

15 In Lagerlöf (2001), a similar model is used to study monetary policy and the optimal choice

of a central banker. In that model, however, the signal quality 	2 is endogenous: the appointed

banker can, by incurring a private cost, choose a higher signal quality. This possibility creates

an incentive to delegate to a relatively ‘‘liberal’’ banker.
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utility, as measured by Eui in equation (7) (with lr¼ lm). The expression
‘‘higher quality’’ should be understood as an increase in 	2.

Let ell be defined by

ell ¼ lm
2þ 2k�lm þ lm�2

: ð8Þ

Proposition 1. An increase in 	2 benefits those with li > ell and makes those

with li < ell worse off (i.e., @Eui=@	
2 jlr¼lm x0 as lixell).

Accordingly, those members of the electorate who have a sufficiently low respon-
siveness parameter li are worse off if the representative gains access to better
information about the relationship between the amount of roads and the amount of
pollution, in the sense that 	2 increases. Before looking at the intuition for this
result, let us consider the question of whether the majority of citizens may be worse
off from an increase in 	2. Sinceell < lm=2 (see (8) and Assumption 2), it follows
immediately that the answer to this question is no: everyone with a responsiveness
parameter li 2 [lm/2, �] is strictly better off from a larger 	2, and this group of
citizens form a majority.

In order to understand the intuition behind the result that those citizens who
have a low responsiveness parameter are worse off if the signal quality 	2 becomes
larger, it is useful to look at the effects of an increase in 	2 on the different terms in
the expression for citizen i’s expected utility. Of course, ifli¼ 0, then the expected
utility is independent of 	2. Let us suppose that li4 0. It then turns out that an
increase in 	2 has the effects indicated in the following equation:

Eui x


r ; "

� �
jlr¼lm¼ �

ð ð
x
m � x
� �2

f "; sð Þd"ds|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
decreasing in 	2

�2lik
ð ð

x
m � x
� �

�x
m � "� y
� �

f "; sð Þd"ds|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
decreasing in 	2 iff k 2 �1=�lm;0ð Þ

�li

ð ð
�x
m � "� y
� �2

f "; sð Þd"ds|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
increasing in 	2

That is, whereas the third term of citizen i’s expected utility is increasing in 	2, the
first term is decreasing in 	2; the second term is increasing in 	2 if there is a
negative complementarity or a strong positive complementarity. Hence, it is from
the first (and sometimes also the second) term that the cost of having a more
informed representative arises. The reason why the first term is decreasing in 	2 is
that it becomes smaller (which implies lower utility) when the representative’s

# The editors of the Scandinavian Journal of Economics 2004.
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decision x
m varies more, and x
m will indeed vary more when the signal quality
	2 increases. In other words, a better informed representative will make her
decision contingent on " to a greater extent, which is bad for the citizen since her
utility function is concave.16

Stated differently, whereas the ex-post uncertainty decreases when the repre-
sentative gains access to a signal with higher quality, the ex-ante uncertainty
increases. The decrease in ex-post uncertainty is, of course, beneficial for all
citizens for whom li4 0; this is reflected by the fact that the third term in citizen
i’s expected utility is increasing in 	2. For those citizens for whom li is small
enough (smaller than ell according to the algebra), the positive welfare effect of
lower ex-post uncertainty is dominated by the adverse welfare effect of greater
ex-ante uncertainty.17

III. The Two-country Model

Model

Let us now assume that there are two countries, indexed by j 2 {1, 2}, each
with a continuum of citizens. The preferences of citizen i in country j

are described by the von Neumann–Morgenstern utility function
Uij(xj, y) ¼ �x2j � lijy2, where xj 2 ´ is the quantity of a public good
specific for country j (e.g., the amount of roads in that country) and y 2 ´ is
the quantity of a public good common to the two countries (e.g., the amount
of global pollution). The parameter lij 2 [0, 1) is a weight for citizen i in
country j; the median lij is the same in the two countries and denoted lm.
(Relative to the model in the preceding section, I thus simplify by setting
k¼ �xx¼ �yy¼ 0 and �¼1.) The amount of pollution, y, is determined by the
relationship y¼� (x1þ x2)� ", where, as before, � is a fixed parameter and
" is a stochastic variable with zero mean. The induced preferences of citizen
i in country j are thus given by

uij x1;x2; "ð Þ ¼ �x2j � lij � x1 þ x2ð Þ � "½ �2: ð9Þ

16 Concavity is crucial for the result. To see this, note that from (6) we get Es x
r
� �

¼
 lrð Þ þ ’ lrð ÞEs E "jsð Þ½ � ¼  lrð Þ, which is independent of 	2; cf. footnote 6.
17 The intuition for the result in Proposition 1 is related to the analysis in Freixas and Kihlstrom

(1984), who consider a situation in which a patient must choose a doctor under imperfect

information about the distribution of service quality across doctors. In particular, they study

the effect of risk aversion on demand for information about this distribution. They find that, in

their model, an increase in the degree of risk aversion unambiguously reduces the demand for

information.
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The sequence of events is as follows. (i) Each country elects a representative.
(ii) The representative of each country j first learns about the outcome of the
election in the other country. She then observes a signal s, which is corre-
lated with ". (The representatives are thus assumed to observe the same
signal s, which means that they have access to exactly the same informa-
tion.)18 Thereafter, simultaneously with the other representative, she chooses
xj. (iii) The shock " is realized.

The way in which the election of a representative in country j works is
similar to the earlier process. In particular, a political equilibrium at stage
(i) is defined as a pair (l
r1, l



r2) such that each l
rj is a Condorcet winner in

country j, given that the other representative’s responsiveness parameter
equals l
rl . Formally, denoting a Condorcet winner in country j given some
lrl (for l 6¼ j) by Cj (lrl), a political equilibrium is a pair (l
r1, l



r2) such that

(l
r1, l


r2) ¼ (C1(l



r2), C2(l



r1)).

The rest of the model and the notation is the same as in the preceding
section. In particular, the signal technology is identical (recall that the
representatives observe the same signal s), and the relationship (5) is used
extensively here as well.

Analysis

Let us begin the analysis by solving the game between the two representa-
tives at stage (ii). Given that she has observed the signal s, the representative
of country j maximizes E{urj (x1, x2, ")js} with respect to xj, while taking the
other representative’s strategy as given. The first-order condition for this
problem is

�xj � lrj� � x1 þ x2ð Þ � E "jsð Þ½ � ¼ 0;

which means that the two representatives’ first-order conditions form an
equation system that is linear in x1 and x2. Solving for this yields the unique
solution x
j ¼ B


j (lr1, lr2)E("js), where

B

j lr1; lr2ð Þ ¼ �lrj

1þ �2 lr1 þ lr2ð Þ : ð10Þ

18 An alternative assumption would be that the representatives observe signals that are not

perfectly correlated (for example, conditionally independent). The assumption of perfect

correlation simplifies the analysis and the exposition considerably, however. I would expect

qualitatively unaltered results in a model with conditionally independent or otherwise

imperfectly correlated signals.
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Let us now turn to stage (i). Given the equilibrium behavior at stage (ii)
and some pair of responsiveness parameters (lr1, lr2), the expected utility of
citizen/voter i in country j can be written as

Euij lr1;lr2ð Þ	
ðð

uij x
1;x


2;"

� �
d"ds

¼��2	2 B

j

� �2
þlij �2	2�

X2
l¼1

B

l

 !
2��

X2
l¼1

B

l

 !
��2

" #
; ð11Þ

where the arguments of B

1 and B


2 have been suppressed. The second line of
this expression was obtained by using (5), (9) and x
j ¼ B


j (lr1, lr2)E("js),
and then performing some straightforward algebra.

As before, Euij (lr1, lr2) can be shown to be single peaked in lrj (see the
proof of Lemma 2). Hence, a Condorcet winner in country j exists and coin-
cides with the favorite of a citizen/voter with lij¼ lm. This, in turn, implies that
the set of political equilibria at stage (i) coincides with the set of Nash equilibria
of a game where the two median voters simultaneously choose the own
representative’s responsiveness parameter and obtain the payoffs Eum1 (lr1,
lr2) and Eum2 (lr1, lr2), respectively. Solving for this set of Nash equilibria
yields the following result.

Lemma 2. There exists a unique political equilibrium at stage (i). It is

symmetric and has

l
r1 ¼ l
r2 ¼ l
r ¼
1

2�2

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
4�2lm þ 1

p
� 1

h i
: ð12Þ

As expected, l
r is increasing in lm. Moreover, we have @l
r=@� < 0 with
lim�!0 l



r ¼ lm and lim�!1 l
r ¼ 0.19 That is, the two electorates delegate

the task of deciding on the amount of roads to representatives who care less
than the median citizens about the environment, and the incentives to do this
are stronger, the larger is the parameter �.

The fundamental reason why l
r < lm is that the representatives’ strategic
variables at stage (ii), x1 and x2, are strategic substitutes; see Bulow, Geanako-
plos and Klemperer (1985). An increase in xl (for l 6¼ j) decreases representative
j’s marginal utility. Intuitively, if a representative expects the other representa-
tive to contribute only a little or not at all to the public good of making xj

sufficiently responsive to the signal, her best response is to contribute a

19 The simplest way to see this is to multiply the numerator and the denominator of l
r byffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
4�2lm þ 1

p
þ 1, thus obtaining l
r ¼ 2lm=½

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
4�2lm þ 1

p
þ 1�. From this expression it is

easily seen that the claims are true.
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relatively large amount herself (and vice versa). Hence, the median citizen of a
country can gain by, at stage (i), choosing a representative who is relatively
unwilling to contribute to the public good. Both electorates have this incentive,
and as the parameter �—which measures to what degree an increase in the
amount of roads leads to an increase in the amount of pollution—becomes very
large, cut-throat competition between the countries leads to an equilibrium l
r
that is close to zero.20

Welfare Effects of More Information

Let us now ask how the welfare of the citizens is affected when their
representative gains access to more information. Here, in contrast to the
preceding section, comparative statics on the signal quality 	2 are omitted.
Instead, I simply compare the ex-ante welfare level in the equilibrium of the
model above with the ex-ante welfare levels in the following three bench-
marks: (1) the other but not the own country has access to a signal; (2) the
own but not the other country has access to a signal; and (3) none of the
countries has access to a signal. Moreover, rather than considering the
expected welfare of any arbitrary citizen, I initially consider only the
expected welfare of the median citizen.

Suppose that both representatives have access to the signal, so that in
equilibrium xj ¼ B


j (lr1, lr2)E("js) and (lr1, lr2) ¼ (l
r , l


r ). Then the med-

ian voter’s expected utility can be written as

Eumj l
r ; l


r

� �
¼
�2	2 4�2lm

� �2� ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
4�2lm þ 1

p
� 1

� �2� �
4�2 4�2lm þ 1ð Þ � lm�2: ð13Þ

If, instead, none of the representatives had access to a signal, they would
then set xj¼ 0 (i.e., they would behave as if lrj¼ 0) and the median citizen’s

20 It may be illuminating to compare this result with that of Persson and Tabellini (1992; 2000,

Ch. 12.4.4). They develop a model of tax competition between two countries, where the chosen

tax rates on capital (the mobile tax base) are inefficiently low. At a prior stage, however, the

electorates of the two countries delegate to representatives who have a relatively strong incen-

tive to tax capital, which mitigates the inefficiency. The reason why strategic delegation has

this positive effect on the outcome in their model is that the strategic variables of the

representatives in the tax competition game are strategic complements: if a representative

expects the other representative to set a high tax, her best response is to set a relatively high

tax, too.

For references to other related work on strategic delegation, see Persson and Tabellini

(2000). See also Putnam (1988) for an influential paper in the political science literature on

the interaction between domestic politics and international relations.
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expected utility would be given by Eumj (0, 0)¼�lm�
2. Similarly, if only

the representative of country 1 (respectively, country 2) had access to a
signal, then the expected utility of the median citizen of country 1 would be
given by Eum1 (lm, 0) (respectively, Eum1 (0, lm)),21 where

Eum1 lm; 0ð Þ ¼ �2	2�2l2m
�2lm þ 1

� lm�2; ð14Þ

Eum1 0; lmð Þ ¼
�2	2�2l2m �2lm þ 2

� �
�2lm þ 1ð Þ2

� lm�2: ð15Þ

(Equations (13)–(15) were obtained by using (10)–(12) and then carrying out
some algebra.)

It is easy to see that

Eum1 (0, 0)5Eum1 (lm, 0) and Eum1 (lm, 0)5Eum1 (0, lm).

That is, the median citizen of a country prefers the own country’s repre-
sentative to have access to a signal rather than none of the representatives’
having access to a signal. In addition, given that only one of the repre-
sentatives has access to a signal, the median citizen prefers this to be the
representative of the other country. The following result tells us how
Eum1(l



r , l



r ) relates to the other three expected welfare levels.

Lemma 3. We have Eum1(l


r , l



r ) > Eum1(lm 0) for all �, lm, �2 and 	2.

Moreover, Eum1ðl
r , l
r Þ > Eum1 0, lmð Þ , �2lm < c � 0:68 (where c is the

unique root of cð
ffiffiffiffiffiffiffiffiffiffiffiffiffi
4cþ 1

p
þ 1Þ ¼ 2).

This means that, whenever lm4 c/�2, we have the following relationship:

Eum1 l
r ; l


r

� �
< Eum1 0;lmð Þ: ð16Þ

In words, for lm and/or � sufficiently large, the median voter of one of the
countries, say country 1, is better off if the own representative does not have
access to a signal, given that the other country’s representative does. As we
will see, the same is true for those citizens of country 1 with li15 lm.

To understand why we get this result, consider again the expression for Euij

(lr1, lr2) in (11), and suppose for concreteness that j¼ 1. We see that the first
term of Eui1 (lr1, lr2) is a function of B


1 only, and it is maximized at B

1 ¼ 0.

21 Recall from the preceding section that if there is only one country (or, which here amounts

to the same thing, if the other country’s representative does not have access to a signal), then

there is no reason to delegate strategically: lr¼ lm.
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Hence, this term is obviously larger with (lr1, lr2)¼ (0, lm) than with
(lr1, lr2) ¼ (l
r , l



r ). The possible benefit with (l
r , l



r ) comes from the sec-

ond term, which is a function of the sum (B

1 þ B


2); in particular, this term is
single peaked in (B


1 þ B

2), with the peak at 1/�. Straightforward calculations

show that

B

1 l
r ; l



r

� �
þ B


2 l
r ; l


r

� �
¼ 1

�
1� 4�2lm þ 1

� ��1
2

h i
; ð17Þ

whereas

B

1 0; lmð Þ þ B


2 0; lmð Þ ¼ �lm
1þ �2lm

: ð18Þ

Both these expressions are strictly smaller than 1/�. Hence, if (17) is smaller
(and thus farther away from the peak 1/�) than (18), there is in fact no
benefit at all with (l
r , l



r ): both terms of Eui1 (lr1, lr2) are then larger with

(0, lm). Indeed, it can be verified that (17) is smaller than or equal to (18) if
and only if �2lm5 2, in which case all citizens of country 1 prefer (0, lm) to
(l
r , l



r )! If �2lm5 2, however, the second term is larger with (l
r , l



r ) than

with (0, lm), and whether a citizen of country 1 prefers the own representa-
tive to be informed, given that also the other representative is informed,
depends on the magnitude of the weight li1. The algebra shows that, for
the median citizen of country 1, the critical level of lm is given by lm¼ c/�2

(see the proof of Lemma 3).
The relationship in (16) is obtained because, from the median citizen’s

point of view, there is too little stabilization of the pollution shocks when
both representatives have access to information. The reason for this, in turn,
is twofold. First, for given representatives, there is a free-riding problem in
the choice of whether to make xj sufficiently responsive to the signal.
Second, anticipating this, the electorates of the two countries elect represen-
tatives who care less than the median citizens about the environment, thus
making the free-riding problem even worse (cf. the discussion following
Lemma 2). The outcome of this cut-throat competition between the countries
becomes more extreme the larger is �, which is why we need �2lm4 c for
the relationship in (16) to hold.

The following proposition summarizes the results.

Proposition 2. A majority of citizens in a country always want their own

representative to have access to information, given that the other country’s

representative does not. If the other country’s representative does have

access to information, however, a majority of citizens want their own

representative not to have access to information if lm4 c/�2 (where c �
0.68), and for lm5 2/�2 all citizens agree on this.
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Thus, if lm4 c/�2 and, at the outset of the game, in each country there was a
referendum about whether the own representative should gain access to an
informative signal (and if the outcomes of the referenda then became
commonly known), this extended game would have two asymmetric equili-
bria: ‘‘no information’’ would win in country 1 but not in country 2, and vice
versa.22

For the median voter in the country that does let its representative have
access to information, however, the equilibrium outcome of the extended
game would be dominated by the outcome where (lr1, lr2) ¼ (l
r , l



r ). More-

over, it seems fair to say that, ‘‘overall’’, a country’s opportunity not to
create an institution for information gathering worsens the free-riding pro-
blem: the informed country’s loss should outweigh the non-informed coun-
try’s gain. A simple way23 of making this idea precise is to consider a
situation in which, with probability one-half, country 1’s representative is
informed but not country 2’s and, with probability one-half, we have the
opposite situation.24 The expected utility of either one of the median voters in
this situation is ½Eum1 (lm, 0)þ½Eum1 (0, lm). Using (13)–(15) above, it can
easily be verified that this expression is always strictly smaller than
Eum1(l



r , l



r ).

IV. Summary

Imagine that a society has a choice between a ban on lobbying or not, where
‘‘lobbying’’, if it is permitted, provides the political leadership with policy-
relevant information prior to its decisions on public policy. Will such lobbying
make all citizens better off? If not, who will be the winners and who will be the
losers?

This paper has addressed these questions within the framework of a
relatively simple model of public policy under uncertainty and with two
public goods: roads and pollution, where roads are chosen directly by an
elected policy-maker and the amount of pollution depends stochastically on
the amount of roads. In a one-country version of this model, it was shown
that a majority of citizens are always better off from lobbying in the above
sense. A minority, however, consisting of those citizens who care the least
about the environment, are in favor of a ban on lobbying. The reason is that,
if the policy-maker makes her decision contingent on the information,
ex-ante uncertainty increases and, for those citizens whose concern about

22 There would also be a symmetric equilibrium in mixed strategies.
23 I am grateful to a referee for suggesting this to me.
24 This situtation could be sustained as the outcome of a correlated Nash equilibrium of the

extended game described above.
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the environment is relatively small, the increase in ex-ante uncertainty
carries a heavier weight than the reduction in ex-post uncertainty.

In a two-country version of the model, a majority of citizens of one of the
countries can be against lobbying, provided that lobbying is allowed in the
other country (or that the policy-maker of that country has access to infor-
mation through some other channel). The reason is that if lobbying were
allowed in both countries, the two policy-makers would face a free-riding
problem in their decisions as to whether to make the amount of roads
sufficiently responsive to their information. As a consequence, the two
electorates delegate strategically the task of deciding on roads to policy-
makers who care less about the environment than do the median citizens.
When this effect is sufficiently strong, the two policy-makers care so little
about the environment and make their decisions so unresponsive to their
information, that the median citizen of one of the countries (as well as all
those citizens who care less about the environment than she does) prefers the
own policy-maker not to have access to information.

In short, by depriving its representative of information—generated here
through informational lobbying—a country can commit itself not to contribute
to the public good of making the amount of roads responsive to the pollution
shock. This, however, makes the overall free-riding problem even worse: most
citizens would be better off if lobbying were allowed in both countries.

Appendix

Proof of Lemma 1

In order to invoke the median voter theorem, it has to be shown that Eui is single peaked

in lr. Differentiate Eui in (7) with respect to lr:

@Eui
@lr

¼�2 1þ2k�þli�2
� �

 
0
lrð Þ  lrð Þ� lið Þ½ �þ�2	2’0

lið Þ ’ lrð Þ�’ lið Þ½ �
i
:

h
ðA1Þ

It is easy to check that ’0 has the same sign as (kþ�) and that  0 has the same sign as

(�yy���xx) (these derivatives cannot both be zero due to Assumption 2). By inspecting

equation (A1), regardless of the sign of ’0 and  0, we have: @Eui/@lr4 0 for any lr 5 li,

@Eui/@lr5 0 for any lr4 li, and @Eui/@lr¼ 0 for lr¼ li. Hence, Eui is single peaked in

lr, and the peak is at lr¼ li. &

Proof of Proposition 1

Differentiating Eui in (7) with respect to 	2 and evaluating at lr¼ lm yield

@Eui
@	2

jlr ¼ lm ¼ � 1þ 2k� þ li�2
� �

�2’ lmð Þ ’ lmð Þ � 2’ lið Þ½ �; ðA2Þ
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which has the same sign as (2’ (li)�’(lm)). By using the definition of ’ and carrying

out some algebra, it may be shown that (2’ (li)�’(lm)) in turn has the same sign as

li �e�
lÞ. &

Proof of Lemma 2

Differentiating Euij with respect to lrj yields

@Euij
@lrj

¼ 2�2	2 �B

j

@B

j

@lrj
þ �lij

X2
l¼1

@B

l

@lrj
1� �

X2
l¼1

B

l

 !" #

¼
2�2	2�2 �lrj 1þ �2lrl

� �
þ lij

� �
1þ �2 lr1 þ lr2ð Þ½ �3

:

ðA3Þ

By inspecting (A3), it is easy to see that Euij is single peaked in lrj with the peak at

lrj¼ lij/(1þ �2lrl). Having established this, let us look for the Nash equilibria of the

game between the two median voters. Note first that for lij¼ lm4 0 and lrj¼ 0,

@Eumj/@lrj is strictly positive for all lrl5 0. Hence, in any equilibrium we must have

lr1, lr24 0. In particular, we must have @Eumj/@lrj¼ 0 for the median voter of both

countries. Subtracting one of these first-order conditions from the other and then rewriting

yield lr1¼ lr2, so any equilibrium must be symmetric. Setting lr1 ¼ lr2 ¼ l
r in

@Eumj/@lrj¼ 0 and then simplifying, we get the expression in (12) (there is also a second

root which is negative and thus irrelevant). &

Proof of Lemma 3

Using (13) and (14), we can write Eum1 lm; 0ð Þ < Eum1 l
r , l


r

� �
as

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
4�2lm þ 1

p
� 1

� �2
�2lm þ 1
� �

< 4�4l2m 4 �2lm þ 1
� ��

� 4�2lm þ 1
� �

� ¼ 12�4l2m:

Multiplying both sides by
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
4�2lm þ 1

p
þ 1

� �2
and then simplifying yield

12�4l2m
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
4�2lm þ 1

p
þ 1

� �2
> 4�2lm
� �2

�2lm þ 1
� �

;

or �(�2lm) 	 3(
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
4�2lm þ 1

p
þ 1)2 � 4(�2lm þ 1) > 0. This inequality must always

hold, since � (0)4 0 and �0 (�2lm)4 0 for all �2lm4 0. Next, using (13) and (15), we

can write Eum1(l


r ; l



r ) > Eum1 0; lmð Þ as

�2lmþ1
� �2 ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

4�2lmþ1
p

�1
� �2

< 4 �2lm
� �2

4 �2lmþ1
� �2� 4�2lmþ1

� �
�2lmþ2
� �h i

¼ 4 �2lm
� �2

2��2lm
� �

:
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Multiplying both sides by
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
4�2lm þ 1

p
þ 1

� �2
and then simplifying yield

4 �2lm þ 1
� �2

< 2� �2lm
� � ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

4�2lm þ 1
p

þ 1
� �2

:

By multiplying out the squared terms and then simplifying further, we have equivalently

�2lm
� ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

4�2lm þ 1
p

þ 1
�
< 2. It is easy to see that there is a unique strictly positive value

of �2lm, say c, below which the inequality holds and above which it does not. The critical

value c must thus be the unique positive root of cð
ffiffiffiffiffiffiffiffiffiffiffiffiffi
4cþ 1

p
þ 1Þ ¼ 2. Solving for c using

Maple yields c� 0.68. &
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Lagerlöf, J. (2001), Costly Information Acquisition and Delegation to a ‘‘Liberal’’ Central

Banker, Economics and Politics 13, 221–236.

Larsson, T. (1994), Cabinet Ministers and Parliamentary Government in Sweden, in M. Laver

and K. A. Shepsle (eds.), Cabinet Ministers and Parliamentary Government, Cambridge

University Press, Cambridge, UK.

Melumad, N. D. and Shibano, T. (1991), Communication in Settings with No Transfers, RAND

Journal of Economics 22, 173–198.

Persson, T. and Tabellini, G. (1992), The Politics of 1992: Fiscal Policy and European

Integration, Review of Economic Studies 59, 689–701.

Persson, T. and Tabellini, G. (2000), Political Economics: Explaining Economic Policy, MIT

Press, Cambridge, MA.

Ponssard, J.-P. (1976), On the Concept of the Value of Information in Competitive Situations,

Management Science 22, 739–747.

# The editors of the Scandinavian Journal of Economics 2004.

Are we better off if our politicians have more information? 141



Potters, J. and van Winden, F. (1992), Lobbying and Asymmetric Information, Public Choice

74, 269–292.

Putnam, R. D. (1988), Diplomacy and Domestic Politics: The Logic of Two-level Games,

International Organization 42, 427–460.

Reed, R. W. (1989), Information in Political Markets: A Little Knowledge Can Be a Dangerous

Thing, Journal of Law, Economics, and Organization 5, 355–374.

Sakai, Y. (1985), The Value of Information in a Simple Duopoly Model, Journal of Economic

Theory 36, 36–54.

Schultz, C. (2002), Policy Biases with Voters’ Uncertainty about the Economy and the

Government, European Economic Review 46, 487–506.

Sydsæter, K. and Hammond, P. J. (1995), Mathematics for Economic Analysis, Prentice-Hall,

Englewood Cliffs, NJ.

First version submitted June 2001;

final version received April 2003.

142 J. Lagerlöf
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