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1. Introduction

A number of recent empirical studies have documented that the inequality in the distribution of
income between the world's richest and poorest countries has not diminished and has even
increased over the past three decades (see Quah (1996), Barro and Sala-i-Martin (1995) and Chari
et al. (1995)), despite the convergence predictions of one-sector neoclassical growth models. A
particularly troubling event is the poor performance of the least developed countries in sub-
Saharan Africa

Research on economic growth offers three alternative explanations for this persistent income
disparity. The first approach stresses fundamental international differences in technology,
demography, economic policy, etc., which could cause countries to gravitate to distinct steady
states (e.g., see Barro and Sala-i-Martin (1995) and Mankiw et al. (1992)). The second approach
emphasi zes the role of history or initial conditions, by constructing models of non-ergodic growth
which permit an economy to converge to one of several steady states depending on its initial
position (e.g., Galor and Ryder (1989) and Azariadis and Drazen (1990)). The third approach uses
models of multiple equilibria to generate asymptotic differencesin per capita output independently
of initial conditions (e.g., see Matsuyama (1995) and Benhabib and Gali (1995)). An overview of
these approachesisin Azariadis (1996).

In this paper we investigate the impact of public infrastructure investment on economic
development. The importance of public investment in roads, education, health, communications
and the like for economic development has long been acknowledged by development economists.
Lately, there have also been attempts to quantify the effect of infrastructure investment on output
and growth. Table 1 reports some empirical estimates for the elasticities of output with respect to
infrastructure investment. The table also reports the World Bank’s computation of the rates of
return on infrastructure that are implied by those estimates. Two points about the results are worth
noting. First, the estimated returns on infrastructure for developing countries are often higher than
the estimates for OECD countries. Second, the estimated rates of return on infrastructure
investment for developing countries are strikingly large, often above 60%."

A second key feature of the cross-country data is the systematic disparity across countriesin
terms of these indicators. Figure 1 plots per capita GNP against four different measures of
infrastructure: (a) telephones per thousand population; (b) percentage of population with access to
safe water; (c) percentage of households with electricity; and (d) kilometers of roads in good
condition per person. All four plotstell afairly similar tale: infrastructure stocks move in the same
direction as per capita income.? While it may not be surprising that poorer countries have lower
levels of these infrastructure indicators, what is surprising is that this regularity emerges despite
the high measured returns to infrastructure investment. The question that then naturally arises is
why don’t poorer countriesinvest more in infrastructure?

! These restilts are often critiqued as implying implausibly high returns and overestimating the
productivity of infrastructure investment due to omitted variables or mismeasurement. Further, the
line of causation isfar from clear. While one may debate about the exact magnitudes, the
existence of a positive impact of infrastructure on economic development is, in our opinion, a
much |ess contentious issue.

%\tis important to note, however, that the visual impression of alinear relationship between
infrastructure and per capita GNP may be misleading since the axes are logarithmic.



Figure 1. Infrastructure and GNP (in log scales)
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Table1: Studieson Infrastructure Productivity

Sample Elasticity Impliedrate  Author/year Infrastructure
of return® measure
United States 0.39 60 Aschauer 1989 Nonmilitary
public capital
Multicountry, OECD  0.07 19 Canning and Fay 1993 Transportation
Multicountry, 0.07 95 Canning and Fay 1993 Transportation
developing
Multicountry, 0.16 63 Easterly and Rebelo 1993  Transport &
developing communication

a. Percentage changes in output with respect to a 1% change in the level of

infrastructure

b. Ratio of discounted value of increase in dependent variable to discounted value of investment in
infrastructure

Source: World Development Report 1994, The World Bank, Washington D.C., U.S.A.

Beyond the issue of the quantity of infrastructure in developing countries, a further problem
is the quality of infrastructure services provided. Thus, the World Development Report (WDR)
(1994) reports that, “On average, 40 percent of the power-generating capacity in developing
countriesis unavailable for production, twice the rate in the best-performing power sectorsin low-,
middle-, and high-income countries. Half the labor in African and Latin American railways is
estimated to be redundant. And in Africa and elsewhere, costly investments in road construction
have been wasted for lack of maintenance.” (p. 1, WDR 1994).

A fundamental feature of infrastructure provision is the involvement of governments. Most
infrastructure investment is intermediated by governments while infrastructure services are,
typically, supplied by public utilities and other government agencies. Hence, any discussion of the
process of infrastructure provision must take into account the quality of governments. Figure 2
plots an index of bureaucratic efficiency (BE) against per capita GNP. The BE index is taken from
Mauro (1995) who constructed it by computing the simple 1980-1983 average of three Business
International indices: the judiciary system, red tape, and corruption. The index potentialy ranges
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from zero to ten with a higher value indicating a better functioning bureaucracy.3 Itis easy to see
that richer countries seem to have more efficient bureaucracies. The correlation coefficient
between per capita GNP and BE is 0.787.

The preceding suggests that richer countries have both more efficient governments as well as
better infrastructure services. It is important to note that the quality of infrastructure services is
unambiguously endogenous to government quality since infrastructure services can only be as
goad as the quality of the agency which provides it. As returns on infrastructure investment in
developing countries are quite high, and as most infrastructure is provided by governments, why
then do poorer countries tend to have less efficient governments? In order to answer this question
one needs to specify the process by which governments are selected and the incentives facing the
public agents who represent the government.

We model public investment in social infrastructure as a two-period principal-agent problem.
The “principa” in this model is the voting public who choose their preferred type of government.
In addition, they also choose the amount of taxes that they transfer to the government to implement
the voters' preferred infrastructure policies. Voters can choose between two types of “agents’ --
high ability governments and low ability governments. The former type produces higher yields on
infrastructure spending than the latter type.

The crucia insight that we bring to bear on the issue of government quality is that high
ability governments are also the agents most likely to have access to high paying employment
opportunities in the private sector at home and abroad. Hence, in return for efficient
intermediation in public projects, high ability governments demand higher consumption which
implies a higher tax burden on voters. In this sense, the choice of government by the voting public
is essentiadly one among two alternative time profiles of national consumption: low
consumption today and high consumption tomorrow under a high ability government versus the
reverse profile under alower ability government.

In our model, increases in first period income have two important effects on intermediation
costs as a proportion of income. First, for a given government type, the unit cost of intermediation
declines as long as intermediation costs do not rise proportionately with income. Second, the
incremental cost of electing a high ability government also falls. Loosely speaking, as national
income rises, governments become “less expensive’; and high income countries find better
governments more affordable.

3 Business International (BI) defines the judiciary system as “Efficiency and integrity of the legal
environment as it affects business, particularly foreign firms’; red tape as “ The regulatory
environment foreign firms must face when seeking approvals and permits. The degree to which it
represents an obstacle to business’; and corruption as “ The degree to which business transactions
involve corruption or questionable payments.” As an example of the criteria which determine the
actual gradesthat are assigned to a country, a score of 10 on the red tape index indicates a
“smoothly functioning, efficient bureaucracy,” while a score of 4 indicates “ constant need for
government approvals and frequent delays.” Details on these and other indices collected by Bl can
be found in Mauro (1995).



We show that these effects introduce two sources of non-convexities into the economy: (a)
economies above a threshold level of first period income elect high ability governments while
economies below the threshold level elect low ability governments; and (b) the ratio of infrastruc-
ture investment to income increases as first period income rises. This, in turn, means that
infrastructure investment and second period output also exhibit a threshold effect. Thus,
economies which are richer in period one also grow faster. Importantly, these effects appear as
long as government costs are nonconvex.

We focus next on the role of private information in infrastructure provision. In particular, we
analyze the implications of imperfectly observable government actions. We find that when
informational noise is not too large, the electorate selects the same type of government as under
public information, and the economy duplicates the complete information outcome. But once the
amount of noise becomes sufficiently large, the public intermediation of infrastructure involves an
agency cost over and above the standard intermediary costs of government consumption.
This incremental cost depresses investment in infrastructure and biases the choice of government
towards the low ability type.

The intuition for this result is that voters base their reelection vote on a noisy signal of the
state of the economy. Hence, in some states of the world, the incumbent runs the risk of being
voted out of office despite having done the “right” thing. We assume that an gjection from office
causes a deadweight cost of government change, i.e., a consumption loss for the government which
does not revert to the voters. This possibility means that the incumbent needs to be compensated
with some extra consumption in those states of the world where it retains office. The added
compensation in good states (or the lost consumption in poor states) is the agency cost of
government intermediation under imperfect information; it turns out to be proportiona to the
reservation consumption of the agent. Hence, agency costs are greater for high ability agents
relative to low ability agents.

The two main channels through which the model predicts a movement towards choosing
better governments are: (a) the decreasing unit costs of government; and (b) an electorate which is
better informed about the economy. In order to examine the plausibility of these channels we
examine some cross-country evidence using proxies for the costs of government and for the level
of information noise. The data provides preliminary empirical support for both of these channels.

The next section presents the model and a central planning solution. Section 3 discusses how
voters choose governments under complete information while Section 4 analyzes the case of
imperfectly observable government actions. Section 5 reports some cross-country empirical
evidence. Conclusions arein Section 6 and proofs are collected in an appendix.

2. TheModel

We study infrastructure investment by governmentsin atwo-period lived closed economy in which
public capital is the only store of value and capital cannot move across international borders. The
economy begins at the start of period 1 and ends at the close of period 2; it is composed of a cohort
of identical individuals born at the beginning of period 1 and living for two periods. We normalize
population to one. Members of the cohort maximize the present discounted value of their lifetime
utility from consumption, that is,

V =u(c,) +pu(c,) @)



where u isatwice differentiable, increasing and concave function, p >0, and ¢ denotes con-
sumption in period i = 1, 2. We assume throughout that u is homothetic, current and future
consumption are normal goods, and -cu"(c)/u'(c) <1 for al ¢ >0, which makesfirst and second
period consumption gross substitutes.

Each member of the cohort is born with an endowment vector (Y;,Y,) =0 of a single

perishable consumption good in periods 1 and 2. In order to focus attention on publicly provided
infrastructure, we assume that the household cannot store goods privately, i.e., it does not have
access to any private storage technology. The only method for transferring income from period 1
to period 2 is through a public storage technology operated by an elected government.4
Households use the endowment to consume and pay taxes. The period 1 individua budget
constraint is

G = (1_ T) Y1 2

where T D[O,ZI] denotes the tax rate on all first-period income.

In our view there are three important characteristics of the interaction between governments
and the value of infrastructure investment to society. First, we believe that public investment in
infrastructure increases an economy's production potential. The increased potential output
increases potential private income.® Second, the social productivity of infrastructure investment is
directly related to the quality (that is, ability and efficiency) of the government making the
investment. High quality governments are better able to identify projects with the highest social
returns, and to complete them with the lowest amount of resource waste or time waste. Third,
public investment in infrastructure necessarily implies intermediation by governments. Public
intermediation involves costs for private households because public servants with the highest
governing ability are also the ones whose opportunity cost of time is the highest. We build this
paper on the commonsense assumption that high quality potential public servants are more likely
to attract highly remunerative offers of private sector employment, both at home and abroad, than
will lower quality government workers.

Since the quality of public administration is our primary focus here, we ignore issues of
government size relative to the population of voters.® In fact, we suppose that there is a fixed
number of voters and a fixed-size government elected by the representative voter. The government
collects taxes from voters and uses a part of the proceeds to invest an amount, denoted by g, in
public infrastructure. The tax revenue remaining after infrastructure investment becomes
government consumption.

Governments are indexed by i = H, L, where H denotes a high ability type and L a low
ability type. Governments types differ in two respects. First, a type i government is able to

“This assumption is made for modeling convenience since it simplifies the model considerably.
Allowing for private storage does not change the central argument of the paper.

5Alternatively, one could view infrastructure investment to be socially beneficial because it
increases the expected returns to private savings. Thisview is complementary to ours but
complicates the model needlessly.

®Pdltzman (1980), and Grier and Tullock (1989) investigate the growth of government outlaysin
the United States.



convert g units of public infrastructure investment into m g units of output where m, >m >0.
Second, the type i has a reservation consumption level, W, where W, >W >0. In short, high

ability governments raise the rate of return on infrastructure at the cost of higher public
consumption.

The reservation consumption level is the consumption level that the government agent can
attain in non-governmental employment. Thus, W is the minimum level of consumption that
must be offered to the type i government agent in order to attract her into government service.
Thisimpliesthat W, can be viewed as a wage bill for the government or as an intermediation cost
for public investment. We begin by assuming that government type is perfectly observable, and
that both types are risk neutral with respect to consumption. Thus, the participation (or individual
rationality) constraint for atypei government is

y,-g2W  i=H,L &)

In period 2 each voter has an endowment Yy, and receives a transfer mg from the

government, wherei = H, L denotes the government type. Thus, the period 2 budget constraint for
the representative individual is

C,=Yy,tmg (4)

Events in this economy unfold as follows: at the beginning of period 1 the representative
household (the median voter) elects a government and chooses the tax rate.” Thereafter, the
government collects taxes from the representative agent and chooses g. At the end of period 1, g
is observed by the voter. After observing g, the voter decides whether to re-elect the incumbent
government. If re-elected, the incumbent gets to consume the tax proceeds left over after the
infrastructure provision. If the incumbent is voted out of office, the excess tax revenues are just
“wasted”. One may rationalize this deadweight loss by recognizing that the process of changing
governments absorbs real resources; elections, coups, and revolutions are costly. In period 2 the
voter receives atransfer of mg units of output which she consumes in addition to her endowment

Y,. The economy ends at the end of period 2. The government plays no explicit role in period 28

The dlightly artificial assumption that the incumbent faces an election at the end of period 1
is useful in simplifying the model considerably but still retaining a key feature of any political
process. Since the election takes place after the agent observes the level of public investment in

” Without changing our results, we could have delegated to the government both the choice of the
tax rate and the collection of the revenue if both of these acts are observed by the voters. We
choose to have the tax rate set by the voters for analytical convenience only.

8 Our view of the government isthat it is an amalgam of politicians and bureaucrats who combine
together to provide government services. The assumption that government quality can be changed
through elections may seem at odds with the view that bureaucrats are responsible for providing
government services since elections, typically, do not ater the pool of bureaucrats. We believe
that the efficiency of a given bureaucracy depends on the quality of its political supervisors.
Hence, changing the politician through an election is likely to change the quality of the
government even if the pool of bureaucrats remains unchanged.



infrastructure, g, and government consumption hinges on remaining in power, the electoral pro-
cess gives the government an incentive to provide the privately desired level of public
infrastructure.

We start our analysis by looking at the planning problem in which the social planner
chooses the level of infrastructure investment in order to maximize private welfare; intermediation
is unnecessary and government consumption is zero. We assume that the socia planner can
convert infrastructure, g, into output at the high rate m,, .

The planner maximizes the lifetime utility of the representative household, equation (1),
subject to the first and second period private budget constraints (equations (2) and (4)
respectively) and the public budget constraint 7y, = g. Note that choosing the tax rate, 7 [ [0,1]

is equivalent to choosing g D[O, yl] . The optimal choice of infrastructure is
g* =agmaqu(y, - g) +pu(y, +m, g} (5)
If g* D[O, yl] is an interior solution, it satisfies the usual first-order condition

u'(yl_g*):rnHBu'(yZ +ran*) (Sb)

Figure 3 depicts the optimal choice of g. The production possibility frontier is a straight line
withadopeof —m, . Theoptimal amount of infrastructure, g*, can be deduced from the point

of tangency of the highest indifference curve with the production possibility frontier. In general,
the solution for g is given by the saving function

g* :Z(rnH 1y1!y2) (63.)

defined for a representative household with income vector (yl,yz) and interest yield m, . When
the utility function is homothetic, the saving function is linearly homogeneous in the income
vector (yl, yz) . Hence, we may rewrite equation (6a) in the form

g =vyd(my, 1,y,/y)=y,Z(my, Y, 1y,) (6b)

This equation, together with our gross substitutes assumption, says that the ideal amount of
infrastructure is an increasing function of the social rate of return, m, .

It is easy to see that the scale of the economy has no effect on the g* /'y, ratio. By doubling
the income vector (yl,yz) we leave z unchanged, thereby leaving the ratio g*/y, the same as

before. Hence, when utility is homothetic, the planning solution in equation (6b) specifies public
investment in infrastructure to be a fixed fraction of first period income with no threshold or scale
effects.
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Figure 3
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3. Costly Government Inter mediation

The planning problem we analyzed in the preceding section assumes that operating costs of
running a government are zero. In this section we assume instead that investments in infrastruc-
ture are intermediated by policymakers who consume a positive amount of resources while they act
as agents of the voting public. Governments come in two possible types -- high quality and low
quality. High quality governments cost more than the aternative and produce greater returns on
public investment.

We first analyze public and private decisions given the incumbent government type. The
actual selection of government can then be inferred by comparing voter welfare levels under each
type. In this section the analysis is conducted under the maintained assumption that both the
government type and government actions are perfectly observed. We defer to section 4 issues
arising from imperfect observability.

3.1 Choosing a Policy

Let us first assume that, at the beginning of period 1, a particular government is in power. At the
end of that period the household observes the actual infrastructure choice of the government and
then decides whether to re-elect the incumbent or to vote her out of office. Thus, the
representative voter's decision problem in period 1 is to choose a cutoff level of infrastructure
investment, conditional on the incumbent being of typei = H, L. We denote this cutoff g by g; .
Given this value, the voting decision at the end of period 1 follows the simple rule’®

[Te-electtypei ifg=g;
[Teject otherwise

If the incumbent is voted out of office, government consumption vanishes and tax revenues in
excess of government investment in infrastructure are wasted. However, the complete observabil-
ity of both the government type as well as the infrastructure provision means that this can never be
an equilibrium outcome. In addition, rational governments will not reduce their consumption
unnecessarily by spending more on infrastructure than the minimum level desired by voters.

The voter chooses the cutoff to maximize her payoff function, defined by substituting the
period 1 and period 2 budget constraints (equations (2) and (4)), as well as the participation
constraint for a type i government into the voter's lifecycle utility function.®® Specificaly, any
interior cutoff level satisfies the first order condition

® This rule must be understood as a commitment by votersthat they will not change their mind and
vote out of office a government which did invest in infrastructure the minimum required amount.

If it were possible for voters to renege, no equilibrium would exist; voters would be indifferent
between reneging and keeping their promise while the government would have to forego all
consumption if voters reneged.

The participation constraint is binding under complete observability since we have ruled out the
possibility of political parties having bargaining power. In the presence of some bargaining power,
the participation constraint would not bind even in this complete observability case as the solution
would typically split the surplus between the government and the voter.
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u(y, - g —W) =pmu(y, +mg;) @
The voter's maximal lifetime utility when atypei government isin power equals

Vi=v(y, -W +y,/m,m) (8)

where v(y,R) is the indirect utility function corresponding to lifecycle income y and interest yield
R. When utility is homothetic, the cutoff level equals

g = (yl —VVi)Z[m,yz/(yl _V\/I)] 9)

The choice of g implies voting for a tax rate that is just sufficient to cover infrastructure
investment plus the government's reservation consumption. For instance, voters know that a low
quality government needs less consumption than a high quality one and makes less effective use of
public investment. On the other hand, high quality governments reduce net private income to
y, —W, inthefirst period and, in return, raise the private margina product of infrastructure in the
second period. The incremental cost of good government is W, - W and the incremental rate

of return benefitis m, - m . Weassumethat m, > rh where m solves

(o =W)ZAm, y, /(y, =W =y, ~Wo)Zdmy, 7 (y, —Wy)] (10)

This assumption ensures that, when consumption goods are gross substitutes, high quality
governments will provide a higher level of public investment relative to the low ability type. To
finance the higher level of infrastructure and the higher intermediary cost of good government, the
public will agree to vote for higher taxes. In other words, 7, > 7, .

What happens to infrastructure as the scale of the economy increases under a government of
fixed ability i = H, L? Suppose we expand (yl,yz) by the common factor A > 0. Then equation
(9) saysthat the proportion of infrastructure investment in first period incomeis

g _Ay,-W U Ay, U
— = z[m, [l
)\yl A Y1 O A yl'VVi 0

Y,
, yl'Wi/A

E (11)
U

When consumption goods are normal, the saving rate z is decreasing in the second argument
which, in turn, isincreasingin A. Since the cost of government is unaffected by the scale change,
the effective saving rate increases with the scale of the economy. This proves

Proposition 1. Assume g, > O for a given quality of government i = H, L . Then the ratio of
infrastructure to initial income, g;i/y, risesas (yl,yz) expand in proportion.

The intuition for the positive scale effect on the saving propensity zis simple. A proportion-
ate rise in incomes tilts the time profile of the private agent's effective endowment towards period
1 since the first period endowment, y, —W,, rises faster than the second period endowment Y, .
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Note that arisein Y, also reduces the cost of intermediation as a proportion of y,. The increased

desire to shift consumption towards the future causes voters to raise their desired infrastructure
investment g. Thisresult continues to hold even if the cost of government increases with the scale
of the economy as long as the cost of government grows less than proportionally with the scale of
the economy.11

The key assumption which drives the result is the constancy of W, and, more broadly, the
nonconvex nature of government costs. More generaly, the essential el ements here are that the
cost of government rises less than proportionately with income, and that high ability bureaucrats
have to be paid a higher wage than their low ahility counterparts.12 This assumption seems
realistic given the scarcity of skilled labor in poorer countries. Moreover, skilled labor also has a
greater ability to migrate to high wage countries which, in turn, should also increase the skill
premium in poorer countries. ™

3.2 Choosing the Quality of Gover nment

Having determined the economic implications of each type of government, we can now study the
voter's electoral choice. We deduce this choice by comparing the welfare levels that the voter
attains under each type of government. At the beginning of period 1 individuals vote according to
the simplerule:

EblecttypeH ifvi vt
relecttypelL otherwise

Equation (8) reducesthisruleto electing type H if, and only if

v(y, Wy +y, /my,my) 2v(y, -W_ +y,/m ,m) (12)

Figure 4 illustrates the factors that affect voting. The effective consumption possibility
frontier (CPF) facing the private agent is the kinked contour given by ACB, the outer envelope of
the two CPF's corresponding to high and low ability governments. If the tangency point of the
effective CPF with the median voter's highest indifference curve lies on the CPF of the high ability
government then the voter (or representative agent in our model) selectsi = H. Otherwise, alow
quality government is chosen. Note that the flatter the indifference map, the greater the chance
that the tangency point lies on the high quality government's CPF. Thus a median voter with a

1 \We should note that it is not possible to unambiguously tie down the response of the tax rate to
changesin income -- it could rise or fall. However, total tax revenues unambiguously increase as
income rises in order to finance the extra infrastructure investment desired.

2 this respect, our assumption that these wages are completely fixed and invariant to incomeis
only for analytical simplicity.

13 Alternatively, we could assume that there are two types of government labor available -- high
quality and low quality -- with high quality labor being perfectly mobile across countries. Under
the small country assumption, the wage rate for the high quality labor would be fixed by the world
wage for that type through a no-arbitrage condition. Importantly, the high quality labor wage
would be completely delinked from the domestic economy.
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Figure 4
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high value of B islikely to elect a high ability government. It is worth noting here that, if voters
could singly or collectively borrow from abroad, the relevant yield would no longer be m, or m ,
and the CPF in Figure 4 could become convex. We defer this issue to subsection 3.3.

What concerns us most in this section is how national wealth, or the scale of the economy,
biases the choice of government. In particular, are richer economies more likely to have high
ability governments? If that is so, then rich countries will invest in infrastructure a larger fraction
of their income and, consequently, experience faster growth in consumption and output than will
poor countries. To study this issue, we narrow the voter's utility function down to the iso-elastic
class

_ & /(1-6) if 600[0,1)
o= Hogc if =1 3

Without further loss of generality, we normalize the income vector (y1 , y2) to (A, Ay), the cost of
government (W, ,W,,) to (O,w), and require socially desired infrastructure to be non-negative for
each type of government. Infrastructure will be non-negative if

pm >y°, pmy >[Ay /(A -w)]’ (14)

Denoting the present discounted value of lifetime income by Y, it is easy to check that under
equation (13), the indirect utility function, v(Y, R), of the representative voter is

1-9)Vv(Y,R) =Y ?g(R) (15)
where g(R) =[R/(y + R’ + AR/ (y+ R’ (16a)
y=(A)", R=m, i=H,L (16b)

From this indirect utility function we readily obtain the voter's lifecycle utility under each govern-
ment, given the normalized income vectors (A, Ay) and government consumption (W ,W,, )=

(O,w). Therelevant expressions are

(1-6V"(A) = (A +Ay/m )~ g(m) (178)
(1-6V" (A) = (A —w+Ay/m,)" g(m,) (17b)

where A >0 isthe scale parameter. The initial scale of the economy correspondsto A =1.
In order to simplify the notation, we define the payoff ratio

YA)=VIA)IVEQ) (18)

Since V" >0 and V" > 0 by assumption, the median voter elects the high quality government if

=1, thelow quality government otherwise. To see how the scale of the economy influences
the electoral prospects of the two alternative types of governments, we collect some useful
properties of the function ¢ in the following Lemma (the proof of which is obvious):
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Lemma 1. ismonotonically increasingin A foral A =2w/(1+y/m,).

Lemma 1 says that an increase in the scale of the economy weakens the lower-cost advantage of a
low ability government and undermines its attractiveness to the voter relative to a high ability
government. This occurs because a rise in A causes the lifecycle income net of intermediation
cost, A—w+Ay/m,, under atype H government to rise by more than the corresponding

increase under atype L government. From this Lemma we also obtain a definition of the critical
scale A* above which good governments are elected.

Lemma2. Let a =[g(m)/g(m,)]""" and assume that y < (1-a)m, /[(@m, /m)-1].
Then there exists a critical scale of the economy, A*, such that ¢(A) 21, 0A = A*.
Proof. The proof is straightforward once we note that A* solves (J(A) = 1.

Lemma 2 shows that all economies whose endowment ratio Y, / Y, (= y) is sufficiently skewed

toward the first period have a critical size A* above which they elect good governments. This
leads directly to our second proposition.

Proposition 2. For a giveny, all economies with scale greater than the critical endowment vector
(A*,A*y) elect high quality governments which invest in public infrastructure a greater fraction

of first-period income than do low quality governments. Economies below the critical scale elect
low quality governments, invest less and grow at a slower rate.

Proposition 2 shows that the per capitaincome of an economy has a major influence on the kind of
government that the median voter elects. High income countries are more likely to elect high
quality governments since the incremental cost of good government absorbs a smaller fraction of
national income. This implies that the decreasing costs of good government introduce threshold
effects into economic development since high ability governments favor economic growth.

This proposition predicts that investment should behave asin Figure 5. In the figure, public
investment is small and rises at a low rate untii A =A*. Once we reach that threshold, the
median voter elects the high quality government which causes infrastructure investment to jump
discontinuously. Thereafter, infrastructure spending rises at afaster rate. Correspondingly,
the ratio of infrastructure investment to first period income rises over time to approach a constant
astheinitial endowment becomes infinitely large.

Our result suggests a political economy explanation for poverty traps. In general, poorer
economies find the incremental cost of high quality government too steep relative to the benefit
good government confers, e.g., a better rate of return on the meager amount of aggregate saving.
The rational choice instead is a low quality government which invests very little in socialy
productive projects such as public infrastructure, health, education, etc.. In turn, low investment
prevents rapid growth in output and income, perpetuating the tenure of low ability governments.
This vicious cycle is broken only if the economy attains a certain critical level of
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Figure 5
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income. At that point the regime switches to a "virtuous' cycle, with high ability governments
investing heavily in socially productive projects and rapid growth.14

3.3 Open Economy | ssues

The choice of government is greatly influenced if the voters of a small open economy are able to
smooth consumption by borrowing or lending abroad at some fixed yield R. This possibility
means that investment in infrastructure need not reduce current consumption exclusively but may,
instead, be paid for out of future consumption. It isnot hard to see why this form of perfect capital
mobility reduces the current consumption cost of good governments and makes them more
attractive to voters.

As a technical matter, capital mobility allows voters to convexify their budget sets and
reduce or eliminate the threshold properties of the nonconvex consumption possibility frontiers
which arise in the closed economy case. To keep under control the number of cases we need to
study, we make two sensible assumptions about small economies:

(a) Some infrastructure is desirable in a small open economy; and

(b) Voters in a closed economy will choose a high quality government if they are sufficiently
patient.

Assumption (a) means that R is sufficiently below m, and m so that individuals do not wish to

smooth consumption purely by engaging in foreign lending without building any infrastructure at
home. Assumption (b) meansthat m, issufficiently greater than m and, specifically:

my (Y, —W,) >m(y, -W) (19a)

This says that a high quality government generates higher second period consumption for any
society that defers all its consumption until the second period.

Under this structure, a government of type i = L, H is associated with the consumption
possibility frontier

¢, +¢, /R 1/ Ry, +(y, ~W)m] (19b)

if we suppose that the foreign yield R satisfies R<m, <m,,. The resulting consumption

possibility frontiers are graphed in Figure 6 which demonstrates clearly that good governments
will be elected because they uniformly produce bigger consumption sets for voters. Note that the
graphed consumption possibility frontiers under open economies theoretically go all the way to the
horizontal axis.

Ytis important to point out that the problem highlighted here is similar to the problem facing an
investment bank which is hiring a portfolio manager. If superior managers (who generate high
returns) have higher reservation wages then the bank will hire a high quality manager only if its
portfolio islarge enough. For asmall portfolio, the high fixed cost of hiring good managers will
prove to be too expensive and the firm will hire lower quality personnel and accept the lower
returns that come with these managers. In this environment, one would observe that the big
investment banks with large portfolios are a so the ones which generate high returns.
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Figure 6
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4. Agency Costsin Infrastructure I nvestment

Anissuethat is often raised in the context of public investment as well as electoral processesisthe
observability of government actions. If government actions cannot be perfectly observed and
information is noisy, then there is a secondary reason for agency costs in the process of public
investment. In particular, the more noisy the information process, the higher the chances of an
incumbent government being voted out. In such environments, government agents would demand
a markup over their reservation outside wages as compensation for the electoral risk. I this
markup rises with the outside option then a noisy information processis likely to make high ability
agents even more expensive and should make it more likely for poorer countries to elect low
quality governments. In this section we formalize thisidea.

In the analysis in the previous sections, we have assumed that households can costlessly
observe both the government type and the amount of infrastructure investment, g, that is made by
the government in period 1. We now relax this assumption by alowing for private information.
We assume that the voter can neither observe the true government type nor the amount that the
government investsin infrastructure. 15

The sequence of events for the economy is the same as in the full information case above.
The only difference is that at the end of period 1 the household observes a noisy signal of
infrastructure investment, mg, rather than mg itself. Specifically, the household observes s which
isgiven by

§=mg +¢€ i=H,L (20)

We assume that € is an independent, identically distributed random variable which is uniform over
the interval [-a, a]. Two features of this specification are worth noting. First, we assume that the
signal, s, is directly correlated with the government type, m. This assumption is needed for the
existence of separating contracts. Second, since the expected value of €iszero, E(s) = E(mg,)
where E is the expectations operator. Hence, the assumed imperfect observability can be
interpreted as pure noise. Anincreasein a causes an increase in the variance of € and hence, a less
informative signal.

The solution method for this problem is similar to the complete information case. The
voter's decision problem in period 1 is to choose a cutoff value for the signal, §, and a tax rate,

T,. Given the cutoff value for the signal, the voting decision at the end of the period is given by
the simplerule

[te- elect theincumbent if s> §
Ereject otherwise

As before, the government gets to consume only if it is re-elected. In the event that the
incumbent is voted out of office, government consumption is zero and tax revenues in excess of
government investment are wasted. In equilibrium, this wastage has positive probability since the

15 \We need imperfect observability of both government type and infrastructure investment. As will
be made clearer below, either of these variables is a sufficient statistic for the other.
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voter could observe alow signal despite the incumbent doing the “right thing”. Thisis a departure
from the complete information case where voting out the incumbent could never be an equilibrium
outcome. Aswill be clear below, the potential wastage of tax revenue under private information is
apositive agency cost of government.

A contract between the voters and a government of typei isthe vector o, =(7,,§). Given

acontract g;, atype i government chooses g to maximize expected consumption which is given by
W(Ui,m)={Pf(S 2S)(Tiyl_gi)} (21)

where Pr(s = §) denotes the probability of the signal exceeding the cutoff.'® Equation (20) and
the assumed uniform distribution for £ lead to

0 for mg, <§-a
a _%Tlgﬁa—s a &
Pr(s 2§)=5--—— for mg, O[§- a.§+ a (229)
U
H for mg, 2§ +a

The solution to the government’s problem, @, isgiven by

0,(o,,m)=ag énaX{[Pr(s >8)(t,y, - 9} (22b)

where the optimal g is chosen subject to g D[O, T, yl] and equation (22a).

At the beginning of period 1 the household offers either a type H or atype L contract, i.e.,
eitherg,, or o,. The actua contract offered is determined by a comparison of the relevant
payoffs. In particular,

EbH if v >v*t
0. otherwise

where V' denotes the lifetime utility of the private agent under a type i contract. Efficient
contracts, 0; =(7,,§) haveto be on the utility possibility frontier of the representative voter and
the type i government. All such contracts maximize the voter’s lifetime welfare (equation (1))
subject to the equilibrium schedule for infrastructure investment (equation (22b) above) and the
constraints:

18 This contract is slightly different from the standard principal-agent contract because the
payment to the agent (the government) does not depend continuously on the signal, s. In our
setting the output produced by the infrastructure investment is not observed until after the agent
has consumed. Otherwise, the contract could stipulate a payment schedule which depended
continuously on the observed output.
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W(o,,m) =W i=H,L (23)
W(o,,m)<W, j#i, j=H,L (24)

where W is expected government consumption when g is chosen optimally by the government i
given any contract o ; . Equation (23) is the participation constraint for a type i government; it
says that the expected consumption for atype i government under a type i contract must match or
exceed that type's reservation consumption level. Equation (24) is the incentive compatibility
constraint which states that, under an efficient contract, a type j government agent should not find
it in her best interest to accept atypei #j contract for eachi =H, L and j = H, L. Put differently,
equation (24) is the “truth telling” constraint which ensures that the reservation wage (or outside
option) of atypej agent is at least as much as the expected consumption from accepting a contract
designed for atypei agent. Thisrulesout pooling equilibria.

Using equations (22) - (24) we deduce some basic characteristics of optimal government
behavior. First, we can never have mg, < § —a inequilibrium since it implies a zero probability
of re-election and W= 0. But this is ruled out by the participation constraint. Second, it can

A

. . . §+a . o :
never be optimal for atype i government to invest more than since re-election is a certainty
m
§+a _ _ _ _ .
event for al g, = while W(o,,m) is a decreasing function of g. Third, for

mg, O[S a,§+ a] theagent'soptimal choiceof gis

gi = w (25)
m

Equation (25) is obtained by using equation (22a) to maximize expected government consumption
within the range specified by equation (22b). Substituting (25) into (21) we find the maximized
expected consumption of the type i government:

U
g) for mg, <S -a
a2
W(o,,m) =g MEB*AT8) o mg Ofs- a§ al 9)
0 8ma
O § +a .
O Y, -— for mg =§ +a
O m

In order to derive our resultsit is convenient to define the auxiliary parameters:

T* = (ZH B ZL)a]jz
(my —m)y,
z = (8mwW)" (28)

(27)
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These parameters help us express some properties of efficient contracts:

Lemma 3. Any efficient contract for a type i government, o, =(7,,§), i = H, L, satisfies
@7, 21*27; (b)) W(o;;m) =W ;and () W(o,;m)<W , i#j, i,j=H,L.
Proof. See the Appendix.

Lemma 3(a) means that any efficient contract for the high quality government must give the type H
government sufficiently high tax revenues relative to the type L government. Note that a similar
result can also be proved for mg, 2§ +a. Lemma 3(b) and 3(c) states that the participation

constraint for type i always binds while the incentive compatibility constraint for typej, j # i, never
binds under any efficient typei contract. This result simplifies the problem considerably since we
can ignore the incentive compatibility constraint altogether as we derive the voter’s decision rules
for the cutoff value of the signal and the tax rate.

Figure 7 depicts the participation (P) and incentive compatibility (1) constraints for a type H
contractin (7,5) spacefor mg, L[S a,§+ a). Thetwo constraintsintersectat T =7*. The

P constraint has a smaller intercept (a — z,,a"? <a -z a"?) but a greater slope relative to the |
constraint (M, y; > m yl).17 All feasible contracts must lie to the right of the P constraint and to
the left of the | constraint. Thus, the non-empty region of feasible contracts for the type H
government is characterized by 7 > 17 * . Since the consumer is aways better off with lower taxes

and higher target signals, it is optimal for the median voter to reduce taxes until the point where
the participation constraint just binds while the incentive compatibility constraint is non-binding.

Lemma 4. All contracts (7,8) for which the participation constraint for the type i contract just

binds are a so contracts for which the incentive compatibility constraint for the type j contract just
binds, fori#j,ij=H,L.
Proof. Seethe Appendix.

Lemma 4 in combination with Lemma 3(b) and 3(c) says that the space of al possible efficient
contracts can be characterized with only two constraints. Figure 7 aso shows that all type L
contracts must belong to the non-empty set of points lying to the left of line P and to the right of
linel, i.e, for T <T*. Note that by Lemma 4, the line depicting the P constraint for the type H
contract is aso the line which depicts the | constraint for the type L contract.

Lemma5. mg, =§ +a if and only if aSmTWi, i=H,L.

Proof. Seethe Appendix.

Lemma 5 reveals that if the level of noise (or the extent of information imperfection) is smaller
than some critical level, then atype i government would choose to insure itself fully against being
voted out of office by pushing infrastructure investment to the point where the signal observed by
the median voter could never fall below the cutoff stipulated by the contract. For values of a

Y E gure 6 has been drawn under the maintained assumption that the two constraints intersect each
other in the positive quadrant, i.e., (7,8) > 0.
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Figure 7

The Participation and Incentive Compatibility
constraints of the two types of contracts
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exceeding this critical level, the equilibrium provision of g would be less than the full insurance
level, and the probability of re-election, in equilibrium, would be less than one.
Since a is public information, the economy will reproduce the certainty outcome derived

A

Sta

W .
earlier when a < m2 -, 1=H,L. In this case we must have Ty, — =W since, by

Lemma 3, the participation constraint binds in equilibrium. This implies that §, =7,y, —W
which is exactly the complete information outcome. Substituting this into the voter’'s budget
constraint it is easy to see that, in this case, the budget set remains unchanged. Thus, when
information noise is small enough, the median voter reduces the cutoff signal from
m g, tomg, —a while leaving the tax rate unchanged. This induces the government to continue

providing the certainty level of infrastructure which, in turn, is sufficient to guarantee re-election.

mwW

When a = T‘ , We can use equation (26) to rewrite the participation constraint for atype i

government as
§ —a=mr,y, —za’*, i=H,L (29)
Substituting (29) into (25) and rearranging yields

_ (2amw)”?

g=1y, (30)

where we have used the definition of z given above. Substituting (30) into the period 1 budget
constraint for the household gives

] 2 W 1/2 R
@)=y, —% -4 (31)

which is the agent’s first period consumption under a type i government. Note that the second
period budget constraint remains the same as in the certainty case.

W
It is easy to see that for az%, first period disposable income under incomplete
2 W 1/2
information is smaller than under complete information, i.e., Yy, — % <y, -W, given

the same type i government. This difference in disposable income is a measure of the incremental
agency cost of government due to private information. One consequence of this added cost is the
reduction in infrastructure provision implied by equation (30). We collect these results in the
following proposition:

Proposition 3. Infrastructure provision under incomplete information is smaller than under

mw
LS

complete information if a> Otherwise outcomes under incomplete and complete

information are identical.
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Proposition 3 says that the agency costs of intermediation become positive when information is
sufficiently noisy. Voters will compensate the incumbent for putting up with the risk of being
voted out of office because of a bad signal in some states of nature. This extra payment is the
agency cost of infrastructure provision through an intermediary whose actions are imperfectly
observed. The agency costs reduce first period disposable income and desired savings.

In order to analyze how imperfect observability influences the actual choice of government,
we return to the iso-elastic class of preferences given by equation (13) and to the convenient

normalization of the income vector from (yl, y2) to (A, Ay). Using the indirect utility function of

the representative voter from equation (15), we derive the voter’s lifecycle utility under each
government type:

W,y D if a<mLTWL
1-0V (Na) =" m DM o (320)
_ (Zarnl_WL) + /\y g(rnL) if a> rnI_WL
mom 2
%‘%"‘LE if a<mHWH
ED A 2
(1-OVH(A,a) = T (32b)
%\ G Y gm) a2

where A is again the scale of the economy. The payoff ratio is defined, as before, by
W(A)=VP(A)/V-(A). Note that ¢ is now a function of both A and the noise in the
information process, a. It iseasy to show (see Appendix):

Lemma 6. ¢ isindependent of a if aD@, MW O itisincreasingin a if aDmWL ,mHWH J
H H2 " 2 H
0 f
and decreasinginaifa>mH—WH andﬂ<5ﬂm+(y/md .
2 W, Om,O0+(y/m,)O

Lemma 6 explains how the low cost advantage of the low ability type increases with greater
information noise and higher agency costs as long as the information process is “sufficiently
m,W,

2

noisy”,i.e, a> . This occurs because a high ability government has a greater agency cost

than does a low ability government. The higher reservation consumption level of a good
government requires that it should be offered proportionately more compensation for running the
risk of being turned out of office, and forgoing all consumption despite having chosen the “right
level” of infrastructure investment.
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For very low levels of information noise, a [ @ %5 the private agent’ sindirect utility,

says equation (17), is independent of a. In this case the economy reproduces the complete

MW, mW, O

information outcome. In the intermediate noise range, all H > 5 E imperfect

observability has a second-best influence. In this range the economy reproduces the certainty
outcome if it chooses a high ability government. On the other hand, a low ability government
implies that tax revenues are needed to pay agency costs over and above the intermediation cost,
W, . This shrinks the cost advantage of the low ability type and makes the high quality
government more attractive to the voter.

Let A denote the critical scale of the economy above which high ability governments are

elected under complete observability. Let A, denote the corresponding critica scale under

W 1
incomplete observability of government types and actions. Assuming that —= < ﬂ—z where
H H
1
_ Hg(m, ) L3¢ : .
a=J———=0 <1, wecan state the following proposition:
Og(my, )0

Proposition 4. The critical scale of the economy remains independent of the information noise

index a if a< mL—WL For a DEm“WL ,mHWH B the critical scale is lower under private
2 H2 ' 2 H
m,W,

information. For all a=a* > H_ the critical scaleis higher under private information.

Proof. Seethe Appendix.

Proposition 4 is at the heart of this section. It says that, if the information process is
sufficiently noisy, additional noise raises the agency cost of good government. On the other hand,
noise has no marginal effect on the economy if it existsin very small amounts. In the intermediate
range for the noise parameter, we have a perverse second-best result: imperfect information
actually helps the prospects of good governance by increasing the costs associated with electing a
low ability government while the corresponding cost of a high ability type remains unchanged.

Our results highlight the importance of an informed electorate for the quality of
governance. In particular, a high degree of information noise may induce even relatively rich
economies to choose low quality governments. On the other hand, poorer economies might find
high ability governments affordable if the information structure of the economy is sufficiently
developed and reliable. This suggests an economic reason (over and above the conventional
human rights reasons) for the desirability of afree press and low cost information dissemination.
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5. Cross-Country Evidence

The theoretical analysis above makes two primary predictions regarding the choice of
governments. First, it predicts that as countries become richer they will tend to choose better
governments if the costs of government (the intermediation costs) rise less than proportionately
with income. Second, the theory suggests that, as the electorate becomes better informed about the
economy, the country will tend to choose better governments because better information reduces
the agency costs of good governments.

In order to explore the realism of the first channel, i.e., the decreasing costs of government
assumption, we examined the share of wages and salaries in the central government budget across
awide range of countries. To fix ideas regarding the precise predictions of the model, we return to
the perfect information case and rewrite the participation constraint of the government agent
(equation (3)) in terms of the government budget shares of wages and infrastructure investment to
get 1=W /t1,y,) +(9,/1,y,), i =H,L. Since g rises as Y, rises while W remains fixed,
T,y, must rise with first period income if the participation constraint is to hold. Hence,
W /Ty, will fal as y, rises. Because T,Yy, represents tota government revenues and

expenditure, our theory predicts that, given a government type, we should expect the share of
wages and salaries in the government budget to shrink as per capitaincome rises.

Figure 8 plots wages and salaries as a percentage of central government expenditures
against per capita GNP for 78 countries. One can see that the central government budget share of
wages and salaries decreases as per capita income rises. The correlation coefficient between the
two variables is -0.46. This lends some support to our hypothesis of decreasing costs of
government intermediation. However, Figure 8 also shows that at low levels of per capita GNP
there is greater dispersion in the wage share of the government budget across countries. This
accounts for the low R? reported in the figure.

A natura criticism regarding the applicability of this evidence to the theory is that the model
predicts that controlling for a government type, the cost of government should be a decreasing
function of income. However, the model also predicts that richer countries should elect better
(more efficient) governments which entails higher wage costs. Hence, the model does not
unconditionally predict that richer countries have lower costs of government. In order to
investigate this issue a little more closely, we regressed the wage share of government expenditure
against per capita GNP and the index of bureaucratic efficiency. As Table 2 shows, the results
seem to fit the predictions of the model. Controlling for the quality of government (proxied by the
bureaucratic efficiency index), richer countries do indeed have a lower wage share in government
expenditures.

The greater dispersion in the wage share at low income levels seen in Figure 8 is not entirely
inconsistent with our model since the theory predicts that an independent determinant of
government quality isthe level of noisein the information process, which is the second channel we
described above. Thus, at the same low income level, countries with very little information noise
could choose good governments and high wage shares of the government budget while others with
less informed voters could choose low quality governments and low wage shares. However, once
income becomes sufficiently high, most countries switch to high quality governments. At this
point the only factor which affects the cross-country wage share of the government budget is the
decreasing cost of government as income rises. Hence, the lower variance in the wage share at
higher levels of per capita GNP.
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Figure 8
Public Sector Wages and Per Capita GNP
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Table2: Regression results

Dependent variable: Share of wagesin total central government outlays (percent)

Variable Coefficient t-statistic
Constant 19.3465 3.4436

Per capita GNP -0.00082 -4.0989
Bureaucratic efficiency 1.26295 1.2939
R-squared 0.3497

Adjusted R-sguared 0.3220

Observations 50

In order to test the predicted positive relationship between government quality and the
quality of information in the economy, we need a variable that measures the ease with which
voters can gather reliable information regarding government policy. Thus, we need a variable for
factors such as the freedom of the press and the media, the degree of competition among
newspapers and other media, freedom of speech, etc.. While precise measures for these are hard to
find, one can use some proxies. We chose an index of civil liberties as our proxy for the ease with
which information can be exchanged within an economy. The data on the index is reported in
McMillan, Rausser and Johnson (1994) who used it to analyze the relationship between economic
growth and political and civil liberties.

The index is constructed by Freedom House through a simple averaging of thirteen features
of a nation’s civil rights. Each item is given a score of O, 1, or 2 based on a standardized
procedure. The raw scores are then averaged and represented on a scale of 1 to 7. A score of 1
indicates that there are no obstructions to independent expression and publication within the
country while a score of 7 indicates that the country permits little independent expression, and that
there is wide spread fear and a police-state environment. We use the average of the index for the
period 1972 to 1988.

Figure 9 plots the civil liberties index against the bureaucratic efficiency index. As
predicted by the model, the two variables are negatively correlated. Thus, as the exchange of
information becomes easier and the freedom of expression and publication increases (the civil
liberties index fals), the quality of governments improves (the bureaucratic efficiency index rises)
across countries. The correlation coefficient between the two variablesis -0.63.

The evidence above tends to lend some support to the two primary mechanisms affecting the
choice of governments studied in this essay. However, the evidence is extremely preliminary and
we regard it as purely suggestive. A comprehensive verdict on the validity of the channels we
discussed, including capital mobility, would require a much more detailed empirical analysis of the
issues. We hope to see more work in this direction.
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Figure 9

Civil Liberties and Bureaucratic Efficiency
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6. Conclusions

We have analyzed public investment in social infrastructure in a two-period principal-agent model
in which public investment must be intermediated by a government. We view intermediation as a
costly activity: intermediaries are wage earning consumers who do not work in the public interest
unless they are paid in return. More importantly, high quality intermediaries earn higher incomes
than low ability intermediaries. Thus, while good governments may invest more in infrastructure
and generate better returns on their investment than do low quality governments, they are also
relatively more expensive to hire and extract bigger taxes from voters.

When government quality is a direct choice variable and the cost of government
intermediation per unit national income is decreasing, then elections have a threshold property. At
low income levels, high ability governments are too expensive relative to low ability governments.
As income grows, good governments become relatively cheaper since their reservation
consumption levels do not typically grow in proportion to income. Thus, closed economies above
a critical income level rationally elect high quality governments while those below that threshold
choose lower quality governments just as rationally. Since income growth is itself a function of
the level and productivity of infrastructure investment, economies already above the threshold tend
to grow faster than those below the threshold. The model, thus, suggests a political-economy
explanation for poverty traps and the continued global disparitiesin per capita national income.

Capital mobility is another feature which favors high quality governments because it
improves an economy’ s ability to smooth consumption and, thus, reduces the current consumption
cost of investing in infrastructure. Foreign borrowing, in particular, allows future returns to public
capital to help defray the costs of building up that capital.

An informed electorate turns out to be a key factor in choosing good governments. We
found that both government choice and infrastructure investment are very sensitive to the level of
noise in the economy. When noise is not too large, the economy is able to reproduce the complete
information outcome. Once information becomes too noisy, the intermediary function of
government starts extracting agency costs over and above the direct consumption cost. This
depresses infrastructure investment and biases the choice of government towards the low quality
type.

Using cross-country data on the wage share of the central government budget, we found that
as per capita income rises the share of wages in the central government budget declines (after
controlling for the quality of government). This provides some support to our hypothesis of
decreasing costs of government intermediation. We also used an index of civil liberties
constructed by Freedom House as a proxy for noise in the information process or for the ease with
which voters could exchange information. We found that as civil liberties improve, the quality of
the bureaucracy also improves. Thus, as suggested by the theory, better informed voters are more
likely to choose good governments. We interpret both bits of evidence as lending preliminary
support to the determinants of government choice stressed in the paper.

The structure we studied can be extended in several directions, four of which seem
particularly interesting. First, we may allow government ability to be a continuous variable either
by explicitly introducing a continuum of agents or by constructing coalitions of two primary agents
with varying shares in total government consumption. Second, the paper is completely silent on
the issue of electoral competition (see Ordeshook (1986), ch.4, and Wittman (1989)). We have
assumed that the choice of alternative intermediaries that is available to the median voter is the
same independent of the level of national income. However, electoral competition amongst
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relatively high ability candidates is much stronger in richer economies relative to poorer
€conomies.

Third, we have aso ignored the issue of corruption which is an extremely costly activity
from a socia point of view (see Mauro (1995), and Shleifer and Vishny (1993)). In addition,
richer economies are typically the ones with less graft and corruption. The fact that poorer
countries have a larger wage share of total government outlays than do richer countries (even
without controlling for government quality) may be a direct sign of greater corruption in poorer
countries. In particular, overemployment in the public sector is one of the typical ways in which
politicians buy electoral favor in most countries. We believe that corruption and electoral
competition are extremely important factors in the selection of governments and the choice of
public investment. Research in this area would considerably enhance our understanding of public
policy formation. Fourth, we have ignored the issue of ideologica differences across parties and
private agents. Since infrastructure often produces public goods, the introduction of some
differencesin how voters evaluate these goods may be particularly helpful.

Appendix

Proof of Lemma 3. (a) For mg, J[§ a,§+ a] any efficient type H contract must satisfy

m,T,y, +a-§, ZZHaﬂ2 (A-1)
and mr,y,+a-§, <za” (A-2)

where (A-1) is the participation constraint while (A-2) is the incentive compatibility constraint,

both derived from equations (26) and (28). Subtracting (A-2) from (A-1) we get

> (z, -2z )a-]j2

(M, —m)y,

mg, = § +a, theresult follows analogously by using the relevant expression from (26).
For parts (b) and (c) note that any efficient type i contract must satisfy

T, =T7* which proves the first part. Similarly, we can showt <T*. For

W(§,1;m) =W i=H,L (A-3)
W(§,7,;m)sW, j#i, j=H,L (A-4)

Ignoring the non-generic case of both constraints binding simultaneously, we have three possible
cases: (i) (A-3) binds while (A-4) does not; (ii) (A-4) binds while (A-3) does not; and (iii) neither
binds. Suppose we have an equilibrium where case (ii) holds. It is easy to see from equation (26)
that both W(Gi , m) and W(Ui , mj) areincreasing in 7. Further, by substituting the optimized
values for g into the consumer’s budget constraint it is easy to check that, in the economically
relevant range, the voter's lifetime utility is decreasing in 7, and increasing in §. Hence,
Co> 0 such that VV(Q,Ti -p; m) =W while W(s,ri -p; mj) <W,. Thus, both constraints

are satisfied while private welfare is greater at T, — 0 since utility is decreasing in the tax rate.
Hence, case (ii) can never be an equilibrium. Similarly, case (iii) can also never arise in



equilibrium since there would exist tax cuts which were both feasible and welfare improving and
which would not violate (A-3) or (A-4). The only remaining possibility is case (i) which proves
the rest of this lemma.

Proof of Lemma 4. We prove it for the type H government. An analogous reasoning applies for
the type L government. For mg, [§ a,5+ a) any efficient type H contract with a binding

participation constraint implies that (A-1) holds with equality. A binding incentive compatibility
constraint under an efficient type L contract implies

mT.y,ta-§ =2Haﬂ2 (A-5)

It is easy to check that both (A-1) and (A-5) have the same slope and intercept and, thus, define the
same straight line. Note that the same reasoning applies to the case m, g,, = §, +a except that

the constraints get appropriately modified.

Proof of Lemma5. Combining egquations (20) and (21) we have

2aW(o;,m) :{(m g +a-§)1,y, _gi} (A-6)

Differentiating the above with respect to g and evaluating the resulting expression at
mg, =§ +a weget

2am|mgi:§+a ={(m(riy1 - 0) _26}

dgl (A'7)

>mW -2a

where the second inequality follows from the participation constraint for the type i government
mw,
2

(equation (23)). Thisexpression ispositivefor a <

mw

To prove the “only if” part of the lemma suppose a>T and mg =§ +a. As

Pr(s = §) =1 inthisevent and since, by Lemma 3, we know that in equilibrium the participation

constraint is binding, we must have T,y, — 9, =W Substituting this into the first equality in (A-

7) and using a> mw we have ZaM|
2 2¢]

mg, =§ +a since an infinitesimal reduction in the provision of g increases government

consumption.

mo=s+a < 0.  But this contradicts
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W .
Proof of Lemma 6. For aﬂé,%g we know from Lemma 5 and Proposition 3 that

incomplete observahility leaves the complete observability outcomes unchanged. Hence, private
welfare and ( are both independent of a. In addition we have

0= Ay o
oW,y ETQ
N A my O if aDDTlWL mW, O
Sﬁl_(zamLWL)“+ yE H2 ' 2 H
A
where T=0 m m . (A-9)
MO (2amW,)*? y O
O e+ ——0
il Am, m O if a> m,W,
— o ifa
o _ (amW)™ |y 2
EEH Am m O

Therest of the lemma follows by differentiating (A-9) with respect to a.

Proof of Proposition 4. Since  is independent of a for a [J @)mLTWLE by Lemma 6, the first

part of the proposition follows trivially. For any given a, the critical scale of the economy solves
mW, W,
w=1. ForaDHZL,mH n

right hand side of (A-8) equal to 1. After some algebraic manipulations we get

we can use the relevant expression for T from (A-9) and set the

12
A = m
|

1+

aWw
<

W, - =Ac (A-10)
[ y U
-a[l+ 1+ = —-al+
O m, O

O

y Y Y
my m m

1
g (-6
where 0 = EIMD <l. Fora> m*—WH the corresponding expression for A, is
Og(my, )0 2
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(2am,W, )™ _  (2amW )™
PY— m

1+

A-11

- (A-11)

—afl+
l

O

¥y y
m, m

W,
We know from (A-10) that A, <A . at a= mHZ . Further, a necessary and sufficient condition
- . - - - - WL m_ 1 . -
for the numerator of the right hand side of (A-11) to beincreasinginais — < e which is
H H

W
the maintained assumption. Thus, O an a*>% such that A,(a=a*)=A. and

A >A.Oa a*.
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