N6 BANCA D'ITALIA

M EUROSISTEMA

Temi di Discussione

April 2014

(Working Papers)

Public expenditure distribution, voting, and growth

by Lorenzo Burlon

Number

961






B BANCA D'ITALIA

EUROSISTEMA

Temi di discussione
(Working papers)

Public expenditure distribution, voting, and growth

by Lorenzo Burlon

Number 961 - April 2014



The purpose of the Temi di discussione series is to promote the circulation of working
papers prepared within the Bank of Italy or presented in Bank seminars by outside
economists with the aim of stimulating comments and suggestions.

The views expressed in the articles are those of the authors and do not involve the
responsibility of the Bank.

Editorial Board: GIUSEPPE FERRERO, PIETRO TOMMASINO, MARGHERITA BOTTERO, GIUSEPPE
CAPPELLETTI, FRANCESCO D’ AMURI, STEFANO FEDERICO, ALESSANDRO NOTARPIETRO, ROBERTO
PiazzA, CONCETTA RONDINELLI, MARTINO TASSO, GIORDANO ZEVI.

Editorial Assistants: ROBERTO MARANO, NICOLETTA OLIVANTI.

ISSN 1594-7939 (print)
ISSN 2281-3950 (online)

Printed by the Printing and Publishing Division of the Bank of Italy



PUBLIC EXPENDITURE DISTRIBUTION, VOTING, AND GROWTH

by Lorenzo Burlon*

Abstract

In this paper we study why the misallocation of resources across different productive
sectors tends to persist over time. To this end we propose a general equilibrium model that
delivers two structural relations. On the one hand, the public expenditure distribution
influences the future sectoral composition of the economy; on the other, the distribution of
vested interests across sectors determines public policy decisions. The model predicts that
different initial sectoral compositions entail different future streams of public expenditure
and therefore different development paths.
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1 Introduction

We present a general equilibrium growth model that helps us understand
how the public expenditure distribution, the sectoral composition, and the
productive efficiency of an economy are intertwined along a development
path. The mechanism that connects these three elements is a voting process
that drives public policy.!

Given an economy’s stock of physical and human capital, labor, and tech-
nology, the way in which these are allocated across sectors -and across firms
or even across plants and individuals- determines the productive capacity of
an economy. See Jones [2013] for a recent analysis of the role of misalloca-
tions in explaining income differences across countries. Once we acknowledge
the importance of the misallocation of resources, we might ask ourselves why
countries with less-than-efficient allocations of resources do not shift to more
efficient ones, or why different allocations exist in the first place. The lit-
erature on political economy and economic growth answers these questions
interpreting the misallocation as the equilibrium outcome of a political pro-
cess, where institutions determine the way in which resources are distributed
and the distribution of resources itself influences the type of institutions an
economy adopts. See Acemoglu et al. [2005] for an extensive overview. For
example, it might not be in the interests of the ruling elite to improve the
allocation of resources, even though the aggregate efficiency of the economy
as a whole might increase.

The differences in institutions may explain well the differences in efficiency
between developing and developed countries.? Nevertheless, it is not clear
why differences in allocative efficiency should exist between countries with
the same institutional quality. For example, why do misallocations persist
even among countries endowed with democratic systems? In this paper we
claim that the link between public policy, sectoral composition, and aggregate
efficiency helps to explain this question.

We employ a dynamic model with voting applied to economic growth.?

'The views expressed do not reflect those of the Bank of Italy. This research was
initiated during my PhD at Universitat Autonoma de Barcelona. I would like to thank
my PhD supervisor, Prof. Jordi Caballé, for his comments and suggestions. This paper was
the recipient of the Best Paper awards at the III Doctoral Meeting of Montpellier (2010)
and at the Annual Meeting of ASSET in Alicante (2010). I benefited from the comments
of participants to several seminars and conferences, among which the XIV Workshop
on Dynamic Macroeconomics in Vigo (2009) and the VIII Workshop on Macroeconomic
Dynamics in Pavia (2009). All remaining errors are mine.

2For example, Cuberes and Jerzmanowski [2009] show how growth reversals are more
likely in less democratic countries.

3See Krusell et al. [1997] for an overview of the related literature.



Public decisions may influence the sectoral evolution of an economy through
taxation and public investment.* At the same time, policies are usually
tailored to or influenced by the productive structure of an economy.® More-
over, the sectoral composition of an economy explains a significant part of
aggregate efficiency.® We combine in a growth model the endogenous de-
termination of both the policy and the sectoral composition of an economy.
Policies influence the future sectoral composition, the current sectoral com-
position drives the policies, and both contribute to the evolution of aggregate
efficiency over time.

On the one hand, the sectoral composition of the economy affects its ag-
gregate efficiency. If the different sectoral inputs are substitutable enough in
the production of the final consumption good, then specialization increases
aggregate efficiency. If instead the sectoral inputs are complementary, then
diversification increases aggregate efficiency.” In our framework, the misal-
location of resources consists of the distance of an economy from its efficient
level of diversification or specialization. On the other hand, redistributions of
public expenditure can be blocked in the voting process because they affect
the current interests of the individuals working in different sectors. Hence,
there exists the possibility of political blockages of reforms, whose likelihood
depend on the initial sectoral composition of an economy. A change towards
sectoral specialization is more likely in economies that are already specialized
and a change towards sectoral diversification is more likely in economies with
an already diversified distribution.

The model builds on Galor et al. [2009], where different stages of devel-
opment emerge through private investment in physical capital and public
investment in human capital, and differences in timing of transitions origi-
nate from differences in the initial inequality of land ownership. Our model
instead relates differences in development paths to different initial sectoral
compositions. Moreover, in our framework public policies change by major-
ity voting over alternatives. Hence, our model can shed light also on the
differences across developed, democratic countries.

4Galor and Moav [2006] for example model the transition to a different sectoral com-
position as driven by publicly provided education programs.

SFor example, Galor et al. [2009] show how the inequality in land ownership caused
delays in the emergence of public schooling and therefore in the transition from agricultural
to industrial economies.

SFor an analysis of the role of structural transformation on aggregate efficiency, see
for example Caselli [2005], Chanda and Dalgaard [2008], Cérdoba and Ripoll [2009], and
Duarte and Restuccia [2010].

"By diversification we mean a more even distribution of resources across the same set
of sectors, not an expansion of the set. Similarly specialization refers to a more uneven
distribution on the same set of sectors.



The reduced form prediction of the model is that the output depends on
the history of government proposals’ successes and failures, whose probabili-
ties depend on the sectoral composition of the economy in the initial period.®
This generates delays in the development paths of economies with too di-
versified or too concentrated sectoral compositions.” Hence, any exogenous
alterations of the initial sectoral composition can trigger different streams of
reforms and therefore different development paths. If the economy is stuck to
an inferior development path characterized by a persistent political blockage
of possibly growth-enhancing proposals, any exogenous shock that modifies
the sectoral composition may remove the political blockage and shift the
economy to higher long run income levels. This may refer, first, to economic
crises, where mass unemployment rises unevenly across sectors and reallo-
cates the political opposition to reforms. Second, to trade liberalizations
and technological innovations, where for example the introduction of new
tradable goods changes the combination of vested interests into organized
political blockages. Third, to institutional changes such as the decentraliza-
tion of political, administrative, and fiscal authority, where the subnational
public decision units may face less sectoral complexity in the allocation of
public resources, and the possibility of different political majorities across
regions may remove the political blockages that occur at the national level.

In the models with sequential voting and growth the voters’ policy prefer-
ences should be in general formed on the prediction of the equilibrium effects
of a change in the current policy on the future path of both the economic
state variable and the policies. In order to solve this problem of sequential
voting without commitment on the government side, we make the following
key assumptions. First, voters vote only once. Second, agents have a joy-
of-giving bequest motive. Third, they vote only when they are old. Fourth,
leisure does not enter the utility function. In this way, we obtain that voters
do not care about the next vote, neither through the equilibrium effects on
the stocks nor on the prices. Our approach is close to Persson and Tabellini
[1994], Saint-Paul and Verdier [1993] and Saint Paul and Verdier [1997],
Glomm and Ravikumar [1992], Perotti [1993], and Fernandez and Rogerson
[1996]. In this stream of literature, the overlapping generations framework
helps in cutting the ties to the future, since the ability of agents to predict
the economic outcome is restricted, or at least it is not necessary for the

8Krusell and Rios-Rull [1996] cast a similar connection between the initial skill com-
position on an economy and the likelihood to adopt technological innovations.

9 Alesina and Drazen [1991] and Fernandez and Rodrik [1991] obtain similar status quo
biases due to the nonneutrality in which the gains and losses from a reform are distributed
within the society.



median voter to be forward looking.!°

The paper is organized as follows. Section 2 reports two examples that
illustrate the main mechanisms of the model. Section 3 presents the set-up
and the equilibrium solution. Section 4 analyzes the dynamics of the de-
velopment process and their relation to the public expenditure distribution.
Section 5 characterizes the political dynamics and the determinants of polit-
ical blockages and approvals. Section 6 discusses the results and Section 7
draws the final conclusions. Proofs and numerical exercises are provided in
the Appendix.

2 Illustrative examples

We provide two examples to shed light on the key aspects of the model, that
is, the efficiency of production and the voting mechanism.

Example 1 (Production). Suppose an economy that produces a unique final
good using human capital coming from two sectors, 1 and 2. The aggregation
in this economy is given by

Y =" +8"

where H; is the human capital of sector 1 and Hy is the human capital of
sector 2. Suppose furthermore that the human capital in sector 1 is equal to
the individual efficiency endowment h; of the individuals in sector 1 multi-
plied by the population p; that works in sector 1. The same holds in sector
2. In other words,

Hy = pihy and Hy = paho,

where the total population, p;+p», is equal to 1 for simplicity. Moreover, sup-
pose that at equilibrium the population distribution mirrors the distribution
of individual efficiency, that is,

D2 o '

0T here exist other solutions to the problem of sequential voting in the presence of
growth in the literature. First, we could restrict the voting at time zero only, as in Bertola
[1993] and Alesina and Rodrik [1994]. Second, we could assume an equilibrium law of
motion for policies consistent with individual maximization and market clearing which is
used by the agents to form preferences over alternative policies, as in Krusell and Rios-Rull
[1996] and Krusell et al. [1997]. Third, we could focus on Markov-perfect equilibria & la
Meltzer and Richard [1981] under aggregation, for which the policies result as a function
of the pay-off relevant state and nothing else, as in Krusell and Rios-Rull [1999] and
Azzimonti et al. [2006] and Azzimonti et al. [2008]. Fourth, we could restrict the ability
of the agents to predict the policy outcome, as in Boldrin [2005], Cukierman and Meltzer
[1989], and Huffman [1993].



Let us call x the fraction of efficiency endowment in sector 1, that is, x =
hi/(hy + hg). If  is equal to 1/2 then there is perfect diversification and if
x tends to 0 or 1 there is perfect specialization in sector 1 or 2. Solving for
the aggregation Y we obtain

Y = A(z)(hy + ho)'?,

where A(x) represents the aggregate efficiency of the economy and is given
by
A(r) = [227 + (1 — 2)*%].

In this case, aggregate efficiency is maximal when the economy is perfectly
diversified, that is, when x = 1/2. This is due to the fact that the human
capital types are relatively complementary in the production of the final good.
If instead the types of sector-specific human capital are more substitutable,
for example if the aggregation is given by

Y = 0"+ 1",

then A(z) = [2%3 + (1 — 2)*/?] and aggregate efficiency increases with spe-
cialization.

Example 2 (Voting). Suppose two economies, A and B, that have two
sectors each, 1 and 2. Suppose furthermore that the population distribu-
tion across sectors mirrors the value added distribution. Economy A’s value
added is composed 60% by Sector 1 and 40% by Sector 2. The policy of
its government mirrors these relative magnitudes and distributes public ex-
penditure 60% to Sector 1 and 40% to Sector 2. In Economy B instead the
shares are 70% for Sector 1 and 30% for Sector 2, and the public expenditure
is distributed accordingly. Both governments propose the same new public
expenditure distribution, that is, 80% to Sector 1 and 20% to Sector 2. In
both economies, the population in Sector 2 opposes the proposal because it
would lose shares within government’s budget if the proposal was approved.
The population in Sector 1 instead supports the proposal. While in Economy
A up to 40% of the population opposes the proposal, in Economy B only 30%
of the population does so. Hence, Economy B is more likely to approve the
proposal. If instead the proposal is to distribute expenditure 50% — 50%
between Sector 1 and 2, Economy A is more likely to approve the proposal.

3 The Model

Our economy is in a process of development through overlapping genera-
tions. Time is discrete. The economy produces every period a homogeneous



good that can be used either for consumption or for investment. This good is
produced using a continuous variety of productive sectors. The factors of pro-
duction are physical and human capital. Physical capital is common across
sectors, while human capital is sector-specific. The economy consists of a
continuum of individuals distributed across sectors that accumulate physical
and human capital. On the production side a firm maximizes profits under
perfect competition, on the preference side a continuum of individuals maxi-
mize their utility, on the government side the budget is balanced and a voting
process drives the distribution of public resources, and all markets clear.

3.1 Production

Consider an economy where a firm produces a unique final good according
to a Cobb-Douglas production function,

Y= K{H;~, (1)

where K; € R, is the stock of physical capital at time ¢ and H; € R, pa-
rameterizes the aggregate level of human capital. The shares of these two
components are described by the constant a € (0,1). The human capital at
the aggregate level is a combination of a continuous variety of sectoral spe-
cializations, each of them representing a different type of sectoral expertise.
Thus, aggregate human capital is an additively separable sum of a continuum
of mass J of sector-specific levels of human capital, that is,

m=|[ o) i o @)

where j indexes the generic sector in the interval [0, J] C R, and H,(j) € Ry
indicates the sector-specific human capital. The firm operates under perfect
competition. Since there is a unique final good, we can normalize its price
to 1. The maximization problem for the final good firm at time ¢ is

J J
max KZ)/ [Ht(j)]l_a dj —/ wy(§)Hy(J)dj — 1K, (3)
K, {Ht(4)}je[0,0) 0 0

where w;(j) € Ry is the wage per efficiency unit in sector j and r, € R, is
the rate of return on capital. The first order condition (FOC) with respect
to the physical capital is

re = oK) H T (4)
while the FOC with respect to the j-th sector-specific human capital Hy(j)
is

we(j) = (1 = a) K7 [Hy(5)] " (5)

10



From the FOC we can recover the optimal shares of physical and human
capital within the final output, that is,

rK, = oY, and /Owt(j)Ht(j)dj:(l—a)}Q. (6)

3.2 Individuals

There is a continuum of individuals of mass 1, each of them indexed by 1.
Each individual lives for two periods, ¢ and ¢ + 1, and has a single child
at the beginning of the second, so that every period a constant cohort of
individuals of mass 1 is born. In the first period, every individual selects the
sector where to work. In the second period, she works, votes, consumes, and
leaves a bequest to her offspring.

Total public expenditure fo G4(j)dj is allocated across sectors according
to the cumulative distribution function Ft, Where Gt( ) is the public expen-
diture devoted to sector j. We define f;(j) (1)/ fo G(j)dj as the share
of total public expenditure devoted to sector 7, and the function F} such that

= [J fi(s)ds. By construction, fo fi()dj —fo (G5 /fo Gi(7)dj)dj =
1.
In what follows we detail how the timing in period ¢ unfolds.

1. The individual receives a bequest b. € R, from her parent, saves in-
elastically all her financial endowment, and lends it to the firm.

2. She observes how public expenditure is allocated across sectors, that
is, she observes the cumulative distribution function F; of public ex-
penditure.

3. She selects the sector j that guarantees her the highest wage income
in period ¢t + 1. Once she chooses the sector, she receives from the
government the right to access the sector-specific public investment
CGy(7), where ¢ € (0,1) is the exogenous share of expenditure devoted

to investment.!!

In period t + 1, the individual realizes income.

1I'We can think of (G¢(j) as the share of public expenditure in sector j devoted to
research and development activities, or as the level of congestion-free public education
guaranteed for the formation in sector j. For example, imagine that each individual that
wants to work in sector j has to attend a sector-specific university. Then, (G¢(j) may
represent public financing of that university.

11



1. She accumulates human capital h;1(j) that depends on the public
investment directed to the sector she chose in the previous period, i.e.,
hiv1(j) = h(CGi(j)).** We assume that the function h is homogeneous
of degree € € (0, 1), which implies that there are decreasing individual
returns to scale on public investment.

2. She supplies inelastically one unit of labor in the sector she has chosen
and receives an interest on her savings. Hence, her realized income is
the sum of wage and capital income, w1 (j)her1(f) + res 10k

3. The realized income is taxed by the government at rate 7,. After being
taxed, an individual working in sector j is supposed to receive a lump-
sum transfer T;,(7) from the government.

4. She observes a proposal presented by the government. This proposal
consists of an alternative cumulative distribution function F;,; for pub-
lic expenditure.

5. She votes in favor of the proposal if and only if Ty, (5)|5,,, > Ti+1(j)|r,
i.e., if the transfer she would get is higher with the proposed distribution
than with the old one. Otherwise, she votes against it.

Figure 1 wraps up the timing of individual decisions.

t t+1
A S
-~ N —
|
| l 1 | i I |
saves selects j earns  [observes| receives
receives  observes income | £, | transfer
bequest F supplies  gets votes consumes and
' h..(G)  taxed leaves bequest

Figure 1: The timing of the individual.
The individual final income is

Iti+1(j) = (1 - Tt+1) [wt+1(j)ht+1(j) + 7‘t+1bi] + Tt—l—l(j)' (7)

12We rule out any congestion effect by considering public investment in a sector-specific
pure public good. This simplification defines the distinction from the opposite case of
complete congestion. As a consequence of complete congestion, the equilibrium population
distribution would be independent of the public expenditure distribution and there would
be no role for the public expenditure distribution.

12



The preferences of individual ¢ born at time ¢ and working in sector j in t+1
are represented by a log-linear utility function,

ui =(1-7) lnciJrl —|—ﬁlnbi+1,

where 3 € (0,1) indicates the preference share of bequests, ¢, € Ry is
second period’s consumption, and b, € R, is the transfer to the offspring
due to a joy-of-giving bequest motive.'> The optimal choice of how much to
consume and how much to leave as a bequest for member ¢ of generation ¢
in period t 4 1 is then the solution to the following problem,

max uj = (1— ) Inci, + Blnbj,,
Cit1:041 (8)
subject to ¢, + bl < I;4(j),

where I}, (j) is defined in (7). The first order conditions yield

Ci+1(j) =(1-0) f+1(j) and bi+1(j) =p ti-l—l(j)‘ 9)

The optimal bequest is indexed by the sector j. Similarly, also the parental
bequest bi should be indexed by the parent’s sector j'. By extension, all indi-
vidual choice variables at optimum depend on the sequence of the dynasty’s
sectoral choices. We neglect this element because it does not affect the ag-
gregate dynamics of the model, although it does indeed drive the evolution
of a dynasty’s income through time and affect the cross-sectional income
inequality.
The indirect utility function,

v(j) =1, (5) + (1= B)In(1 = B) + BIn B, (10)

is a monotonically increasing function of final income, which depends posi-
tively on the lump-sum transfer devoted to sector j. This is the interest that
drives the individual’s voting behavior, that is, voting yes to the proposal
F,.1 if and only if Tiv1(3)|F, > Tiv1(j)|p-"* The choice of the sector in

13We choose a warm-glow-of-giving type of utility function merely for analytical simplic-
ity. Allowing for an alternative bequest motive such as in Alonso-Carrera et al. [2012], that
is, an interest in the after-tax contribution to the future life-time income of the offspring,
would not change qualitatively the optimal choice of bequest and consumption. See Michel
et al. [2006] for an overview of alternative mechanisms of intergenerational altruism.

14We stress the timing of the individuals because the results below are sensitive to it.
In particular, if we put the voting decision in the first period and the sector selection
in the second, on the one hand, individuals would not have a vested interest in voting
in favor of a sector, as ex-ante they would not belong to any. On the other hand, indi-
viduals’ final income would depend on aggregate efficiency, so they would vote in favor of
efficiency-increasing public expenditure distribution proposals. There would be no conflict
of interests and efficiency dynamics would be entirely driven by government proposals.

13



the first period of life is driven by the maximization of the wage income in
the second period of life and not by the maximization of the indirect util-
ity function (10). An underlying assumption of this approach is that young
individuals are miopic with respect to the transfer they get when old. The
tranfer T;,1(j) depends on the political outcome in period ¢ + 1. Tt suffices
to assume that individuals do not have information on how the distribution
of public expenditure is determined in the following period to justify their
miopic behavior. The wage income when old is instead a deterministic func-
tion of choices of young individuals in the previous period. Hence, individuals
can base their sectoral choice on the maximization of their wage income, and
yet ignore the transfers they receive when old.

3.3 Government

The government taxes realized income at a flat rate 7, and follows a balanced-
budget constraint, that is,

J 1 )
/0 Gi(j)dj = Tt/o [wi(5)he(5) + reby_, ] di, (11)

for every t. We could consider different forms of taxation. The distortions
introduced by an exogenous flat income tax rate are not qualitatively dif-
ferent from the distortions of a labor or capital income tax since both the
labor supply and the saving decision are inelastic. We could even consider
lump-sum taxation but we prefer to maintain the tension between distortive
taxation and public investment.'® Hence, we can focus on the role of the
public expenditure distribution.

Once the government collects the fiscal revenue, it has to distribute the
public expenditure across sectors. In our model, the government is not a
central planner. It does not maximize any welfare function. Instead, it simply
follows a constitutional rule, which consists of the following procedure. The
government formulates a proposal F;, that is, a possible new distribution
of public expenditure. If the individuals approve the proposal, then the
government updates the distribution according to F, = F;. Otherwise, the
government ignores the proposal and sets F; = F;_;. The formulation of the
proposal consists of a random draw from a set of possible public expenditure
distributions.

15See for example Galor and Moav [2006] and Galor et al. [2009] for the growth conse-
quences of the trade-off between private investment in physical capital and public invest-
ment in human capital.

14



Definition 1 (The set of possible proposals). The set €2; of possible proposals
is an ordered set of public expenditure distributions such that for every F, €
), either

Fy(j) < Fi1(j) for every j € [0, J]
or

Fi(§) > Fy_1(j) for every j € [0, J],

where the order < is such that, for every pair of proposals F! and F? in €,
F! < F? if and only if F!(j) < F?(j) for every j € [0, J].

This definition resembles the definition of a first-order stochastic ordering
of random variables. Hence, we refer henceforth to the situation A < B as “A
dominates B.” Nevertheless, G(j) is not a realization of a random variable.
There is no stochastic aspect in the distribution of the mass G; over the
set [0,J]. In this sense, {); is simply an ordered function space, and the
corresponding order < is not a stochastic order.'® Suppose that we order
the sectors increasingly according to their sector-specific public investment,
Gi(j). We make an assumption in order to obtain an analytically tractable
framework.

Assumption 1. The function G; is continuous on [0, J], and differentiable
and strictly increasing on (0, J) for every ¢t. Moreover, G;(0) = 0 for every t.

The rationale behind this assumption is that sectors in our model are dif-
ferent between each other only in terms of the public expenditure directed to
them. There is no other intrinsic technological endowment that characterizes
each sector. Hence, the sector-specific public investment differs between any
pair of sectors j and k, that is, G¢(j) # G¢(k). Assumption 1 implies that the
function G is continuous and by construction that G’ > 0. Consequently,
also f; is differentiable and strictly increasing.

The lower bound of €2, according to the order < is the distribution F,
of public expenditure such that Fy(J) = fOJ Gy(j)dj and F,(j) = 0 for every
j €10, J). If Assumption 1 holds, then the upper bound of Q; according to the
order < is the even distribution such that Fy(j) = j/J for every j € [0, J].
Moreover, if Assumption 1 holds, neither the upper bound nor the lower
bound of €; belong to Q,.17 We can define a o-algebra .%; as a subset of the

16The set Q; depends on F; but is not unique given a certain F}, that is, for each given
F}; there can exist two pairs of distributions (Fy, Fy) and (F3, Fy) such that F; < Fy,
(F1, F5) dominate or are dominated by Fy, F3 < Fy, (F3, F;) dominate or are dominated
by F;, and yet it is possible that neither Fy < F3 nor F3 <X Fj.

17In stochastic terms, the upper bound would be the uniform distribution and the lower
bound would be the Dirac mass on J.
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power set of €; such that .%; is non-empty, closed under complementation,
and closed under countable unions. Hence, (€);,.%#;) is a measurable space,
and (Qq, F, &) is a measure space where &7 is a measure defined on %,
such that Z2,(Q;) = 1, that is, & is a probability measure. We can therefore
have a random variable X, over (£, .%;) whose probability measure &, is
defined on the function space ,.'* Since an explicit characterization of the
probability measure &; goes beyond the scope of this paper, we leave this
to future research and simply assume that the proposal F, formulated by the
government in period ¢ 4 1 is the realization of a random variable X;. This
is the sense in which the government formulates the proposal by making a
random draw from a set of possible future public expenditure distributions.
A consequence of Definition 1 is that the ranking across sectors in [0, J]
remains constant over time.

The fiscal revenue available at any period t is distributed across sectors
according to the public expenditure distribution F;. Within each sector j,
the expenditure G(j) is split between investments, (Gy(j), and lump-sum
transfers to individuals, (1 — {)G¢(j). The share ¢ of public investment over
total expenditure is exogenous and fixed. These two assumptions simplify
the analysis and deserve further discussion. We can think of  as the result
of a bargaining process between young and old individual at each t. Since
each individual has only one offspring, the mass of young and old individuals
at each point in time is the same. Hence, the bargaining process is likely to
yield the same level of ( for any generation ¢. In order to maintain the model
parsimonious, we prefer to leave this aspect out of the model.*’

The reason for the adoption of this set-up for the formulation of policies
is that otherwise the policy space would be multidimensional. If individuals
had preferences over the possible distributions of public expenditure, they
would have to choose a share f;(j) in [0, 1] for each sector j in the continuum
[0, J], under the constraint that fOJ f:(j)dj = 1. Hence, the median voter the-
orem would yield no prediction, despite single-peaked individual preferences
over any distribution. As an alternative to the median voter theorem we
could allow for probabilistic voting, where social groups with greater homo-
geneity of preferences would be more politically powerful than those whose
preferences are dispersed because the equilibrium policy would depend on the
magnitude and density of social groups rather than on the median position of

8For example, a probability defined on a function space is used in the study of the
Brownian motion.

19Tf the parameter ¢ were sector-specific, that is, (j, then the barganing process between
young and old inviduals would take place within each sector, and ¢; would be the outcome
of the proportion of young and old individuals within sector j.
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voters.?? Nevertheless, we do not adopt probabilistic voting because we want
to obtain the possibility of political blockages of possibly growth-enhancing
reforms and not simply the absence of politically unfeasible policy proposals.
In this sense, our framework is reminiscent of the agenda-setting model of
Romer and Rosenthal [1978, 1979], since voters respond as price takers to the
government’s supply offer, where in our case the supply consists of a given
distribution of public expenditure. Voters can only choose between accepting
the proposal of the “setter” or rejecting it in favor of an institutionalized “re-
version” distribution, which in our case is the previous period’s distribution.
The difference between our model and the agenda-setting model is that the
government in our case is not an agent of the economy and does not con-
trol the agenda to maximize a welfare function. Given the ordered nature of
the set €; of possible government proposals, we could device a government
that selects an element in {2, such that it maximizes its objective function.
Depending on the objective function, this selection may result as trivial or
complex. If the objective function is simply future output or the steady state
level of output, then the choice of the distribution is trivial, as we explain in
Section 4. Since we want to cover a wider variety of political developments,
we prefer to leave the proposal of new public expenditure distributions as
the result of a random draw.

3.4 Market clearing conditions

The connections between the different sides of this economy consist of, first,
the savings-investment equilibrium condition,

1
Ky =1, = / bidi, (12)
0

where the right hand side is the sum of all bequests saved by individuals in the
first period of life and the left hand side is the private investment in physical
capital under full depreciation.?! Second, we consider the aggregation rule
for sector-specific human capital,

Hy(j) = pe(5) e (5), (13)

20See, e.g., the applications to special-interest politics in Persson and Tabellini [2002,
Chapter 7] and Bellettini and Ottaviano [2005], or to social security in Profeta [2002] and
Galasso and Profeta [2002].

2'We can think of the full depreciation of physical capital as a consequence of the time
span that separates two periods in our overlapping generations model. Individuals live for
only two periods, so each period corresponds to around 25 — 35 years. If we consider a
standard value of 2.5% for the depreciation rate of physical capital on a quarterly basis,
this leads us to a depreciation rate of around 92% — 97%.
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where p(j) € [0, 1] is the portion of total population working in sector j at
time t. Since the mass of the population is 1, foj pe(j)dj = 1. The variable
pe(j) represents therefore the population density in sector j at time ¢. Note
that H,(j) parameterizes the aggregate demand for sector j-specific efficiency
units expressed by the firm. In equilibrium this must be equal to the total
supply, which is the individual supply h;(j) of efficiency units of those who
choose sector j multiplied by the total number p;(j) of individuals in sector
J. Third, the transfer received by sector j is equally distributed among the
population working in sector j, i.e.,

(1 _C)Gt(j) :Tt(j)pt(j)> (14)

for every j in [0, J]. Fourth, the workers select the sector according to the
wage income that working in that sector guarantees. In equilibrium this
implies that the wage income must be the same across sectors, that is,

wy(f)he(j) = Ws, (15)

for all j € [0, J]. If this were not true, at the moment of choosing the sector
any individual would have the incentive to choose the higher wage income
sector, increasing the supply in that sector and lowering thereafter its wage
per efficiency unit. Finally, we impose a political threshold for successful
proposals, namely that proposals are approved if and only if the majority of
the population expresses a vote in their favor.

Assumption 2 (Approval Threshold). A proposal F,; is approved if the
mass of individuals in favor is greater or equal than 1/2.

The existence of an approval threshold is a salient element of the results
below, but the level of such a threshold is qualitatively irrelevant. We choose
majority voting for simplicity and consistency with widespread concepts in
the literature such as median voters and Condorcet winners.

3.5 Equilibrium
We define and solve for the intertemporal equilibrium as follows.

Definition 2 (Intertemporal Equilibrium). An intertemporal equilibrium is
a set of firm decisions {K;}2, and {{H:(J)} ep,11}i20, individual decisions
{{c}, bi}iepay )i, tax rates {7 }52,, public expenditure distributions {F}}5°,
and prices {r}2, and {{w¢(j)};ep,11}:20, such that

a) {K:, {H(j)}jep,n} is asolution to problem (3) given 7 and {w(j)} e,
for every t € {0,1,...},
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b) {ci 1,0} 1 }iepa is a solution to problem (8) given (7), for all ¢ € [0, 1]
and all t € {0,1,...},

c) {{G+}jep,s, e} satisfies the balanced-budget constraint of the govern-
ment (11) for all ¢t € {0,1,...},

d) and the market clearing conditions (12), (13), (14), (15), and Assump-
tion 2 are satisfied for all ¢t € {0,1,...}.

We can combine the first order conditions of the different agents and the
market clearing conditions in order to summarize the equilibrium solution in
the following proposition.

Proposition 1 (The Equilibrium Solution). Given the tax rate 7, total out-
put evolves over time depending on the public expenditure distribution Fj,
that s,

Vi = 4(Yi|E) = M(n)o(F) Y, (16)

where
M(r) =1 - n(]” [Ttde(l_a) Beh(1)t
and
7 . 5(1—(1)71 .
o(F) = [ 1) aRG)
0
Moreover, the distribution of population across sectors at time t + 1 mirrors
the public expenditure distribution decided at time t, that is,

e(l—a)

pt—l—l(j) - (L}Zg)) N = 7ftg()Ft; . (17)

and the transfer that each individual working in sector j receives is a linear
function of the share of that sector within the government budget, that is,

(1 - C)TtHYtH
Pt+1(j) .

Tiv1(j) = fra(y) (18)

4 The Development Process

We show how the public expenditure distribution affects aggregate human
capital and therefore the law of motion of total output. The equilibrium
law of motion, (16), expresses future output Y;;; as a function of the public
expenditure distribution F; and current output level Y;. Suppose we fix the
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distribution to a constant level, i.e., F; = F for every t. Furthermore, we
also fix the exogenously given tax rate to a constant level, , = 7. The law of
motion ¢ is in this case time invariant, that is, Y; 11 = ¥(Y;|F) for every t.
In other words, we neglect for the moment that F} is a product of the voting
in every period. Thus, there is only one endogenous state variable, namely
the current level of output Y;. Then we have that

Y = (Y| F) = M(r)p(F)y, ot

where

M(r) = 1= 7¢]" [r¢ 0= gh(1)=
and

o(F) = / FG)E2 AR (G).

In order to analyze how output evolves over time maintaining constant the
other variables, we state the following proposition.

Proposition 2 (Development Path with Constant Distribution). Suppose
that F; = F and 7, = 7 for every t. Then,

a) V(Yi|F) > 0 for every Y;,
b) " (VilF) <0 for every Vi,
¢) limy, o0 (Vi F) =0,

4) Timy, 0 v/ (Vi F) = +oc,
e) $(0|F) =0,

that is, the law of motion is strictly increasing, strictly concave, and respects
the Inada conditions.

This proposition assures that the law of motion is well behaved and that
the economy is able to follow a development process independently of the
public expenditure distribution. In particular, let us define a steady state.

Definition 3 (Steady State with Constant Distribution). Consider a fixed
public expenditure distribution, F. A steady state Y, is a level of income
such that ¢(Y,|F) = Y.
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Proposition 2 implies that, if there exists a non-trivial steady state Y; > 0,
it is unique and identified by the public expenditure distribution F. In order
to obtain a closed form solution for it, we set

(Y| F) = M(r)p(F) YUt = v,
which yields a unique solution greater than 0,
Y, = Yi(F) = [M(r)g(F)] =5 (19)

The steady state level of total output depends on F'. This unique non-trivial
steady state is also stable, because the condition under which Y;;; > Y; is

M(7)g(F) Y=o >y,

which corresponds to Y; < Y,. Hence, given the law of motion with the
properties defined in Proposition 2, there exists a unique non-trivial steady
state which is stable and whose level depends on the public expenditure
distribution. If the public expenditure distribution is constant, the economy
follows a standard development path towards a unique stable steady state,
as Figure 2 shows.

Yo Y,..=Y,

y(Y,|F)

Figure 2: Development Path with a Constant Distribution

There exists a multiplicity of steady states, each one identified by a dif-
ferent public expenditure distribution. It is then crucial to understand the
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effect of changes in the public expenditure distribution on the development
path. In order to do so, we have to sort different distributions and see if
there is a relation between this sorting and different development paths. In
what follows, we choose to classify distributions according to their degree of
first-order stochastic dominance, as this delivers the most clear-cut results.??

Proposition 3 (Efficiency with Dominance). Consider two distributions, F}
and F?. Suppose that F}' dominates F?. If

€l —a) > a, (20)

then ¢(FL) > ¢(F?). If e(1 — o) < a, then ¢(F}) < ¢(F?). Moreover, if F}
strictly dominates F? and
(1 —a) > a, (21)

then ¢(Fl) > ¢(F?). If e(1 — o) < a, then ¢(F}) < ¢(F?).

This proposition suggests that when sectors are relatively substitutable
specialization is a channel of productive efficiency. Instead, when sectors are
relatively complementary aggregate efficiency increases with diversification.
The intuition for the substitutability case is that the increase in aggregate
productivity is due to the concentration of the population in the most effi-
cient sectors. The population equilibrium distribution, (17), mirrors the pub-
lic investment distribution across sectors. Hence, an increase in dominance
causes a corresponding increase in the population distribution dominance.
Since pyy1(j) is strictly increasing in f;(j), if the latter increases, then the
former increases as well. Hence, population migrates from low-productive
and less-populated sectors to high-productive and more-populated sectors.
The concentration occurs because the public investment in a sector is a pure
public good for the individuals that choose that sector. This creates the pos-
sibility of aggregate positive returns on concentration, as long as sectors are
substitutable enough. An increase in dominance causes, on the one hand,
an increase in individual productivity and in the number of workers in a few
sectors and, on the other hand, a decrease in productivity and in the number
of workers in all the other sectors. If the parameter restrictions implied by
condition (20) or condition (21) hold, the former effect overcome the latter for
any degree of concentration, paving the way for persistent positive returns.
The parameter a plays a specific role in the production function, namely in
(1) and (2), since if « is equal to 0 the sectors are perfectly substitutable,

221t is possible to obtain also results for second-order stochastic dominance, but the
necessary restrictions on the parameter space are even stronger as we need the concavity
or convexity of the integrated function. The main insights are the same so we focus on
the simple case of first-order stochastic dominance.
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while if o tends to 1 we approach perfect complementarity. Then, condition
(20) and condition (21) imply that aggregate improvement through sectoral
specialization is possible only if the sectors are sufficiently substitutable for
the production of the final good. Indeed, if the sectors are enough comple-
mentary to reverse conditions (20) and (21), sectoral diversification leads to
aggregate efficiency. Hence, conditions (20) and (21) help in defining a per-
spective of analysis. If they hold, specialization leads to aggregate efficiency.
If they do not hold, diversification is the efficient policy.?®> The main message
of Proposition 3 is that, although there are no aggregate increasing returns
of the amount fOJ G(j)dj of public investment, there may be a limited scope
for efficiency gains from the direction of such an investment.

An increase (decrease) in dominance when sectors are substitutable (com-
plementary) causes an increase in future output and therefore a generalized
increase in future wage income, because Wiy = (1 — )Y;41. This is not
necessarily a Pareto-improvement. As (18) states, transfers decrease for in-
dividuals who work in sectors that lose shares in the overall public expen-
diture. This has also a repercussion on the bequest that these individuals
leave to their offspring, and therefore on the disposable income of part of the
future generation. Hence, a change in dominance in period ¢ increases over-
all income in period t + 1, but it also prejudices the current income of some
individuals and consequently of their offspring. In other words, it generates
income redistributions through time.

Proposition 3 states that if sectors are, say, sufficiently substitutable,
the function ¢ in the law of motion for output (16) depends negatively on
F;. The more dominant the public expenditure distribution the higher the
aggregate efficiency. We can interpret ¢ as decreasing in Fj, that is, every
increase in dominance leads to a higher value of ¢. According to (16), if
H(F') > ¢(F?) for some F! and F?, then o;(Vy|F') > (Y| F?), ie., an
increase in dominance causes a higher future output. This has consequences
on the development path that an economy follows depending on the initial
distribution, as the next proposition clarifies.

Proposition 4 (Initial Distribution and Development). Suppose that condi-
tion (20) holds. Consider two distributions, F' and F?, such that F* domi-
nates F%2. Then,

a) PV FY) = (V| F?),

23The parameter o measures the share of physical capital in the production function. If
we take the standard value of 0.3 for «, and therefore (1 — ) = 0.7, then condition (20)
holds for values of the homogeneity degree € of the human capital accumulation function
close to 1. This means that the returns of public investment on human capital must be
not too decreasing for condition (20) or condition (21) to hold.
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b) W (Vi|FY) = o' (V3| F2),
c) YY) < (V| F7),

for every Yy, that is, a distribution that shows a higher dominance degree
generates a superior transition path. Moreover, a higher dominance leads
to a higher steady state, i.e., Yy(F') > Y,(F?). Strict inequalities apply if
condition (21) holds and F* strictly dominates F>.

Yt+1“ Yt+1=Yt
y(Y,|F?)

S

Y (F?) Y (F") =Yt

Figure 3: Dominance and Superior Development Paths

A direct implication of this proposition is that, if at a certain stage of
the development process the dominance degree changes, the economy shifts
to a development path that would have been unreachable with the original
distribution. This shift may be positive depending on whether to a sub-
stitutability of sectors corresponds an increase in the dominance and to a
complementarity of sectors corresponds a decrease in dominance. This effect
is common to any level of income Y; and to pair of distributions F; and Ft,
as we can see in Figure 3.

The effect of changes in the exogenous variables 7, and 3 on the steady
state and on the transition path are not the focus of this paper. Nevertheless,
we can show that there exists a value 7 = ¢(1 — a)/((e(1 — a) + a) for the
tax rate 7, that maximizes future output.?* The share of bequests within

24 According to Proposition 1, M (1) /07 = 0 if and only if 7, = 7*.
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individuals’ incomes, 3, fastens the development path, though the returns of
B on M(7;) are decreasing because o € (0,1). Since in our model bequests
act as intergenerational savings, this is consistent with the standard effect of
the saving rate on growth.

5 Political Opposition and Blockages

5.1 Neutral sector and political blockage

In every period the government makes a random draw from the set of possible
distributions and proposes such a distribution to the population. The popu-
lation observes the proposal and decides whether to approve it. The proposal
is approved if the majority of the population is in favor, as Assumption 2
states. In case the proposal F; , passes the voting test in period ¢ + 1, the
government sets the public expenditure distribution to Fy 1, = F,;;. The
individual expresses her vote on the proposal in her second period of life,
depending on whether Tiy1(j)|p,, > Ti41(j)|r- If this condition holds, the
individual votes in favor of the proposal. Otherwise, she votes against it.
This leads to the following proposition.

Proposition 5 (Opposition to Proposals). An individual in sector j wvotes
against a proposal if and only if fii1(§)|5,,, < frr1(B)|r = fi(4).

If the share of the sector where the individual works would decrease with
the proposal, she votes against it. The transfer that she would get in case
the proposal was approved is lower than the transfer she would get if the
public expenditure distribution remained the same. Given a sector j such
that fi,1(j) > fi(j) if Fi11 was approved, all the individuals who work in that
sector in t+ 1 vote in favor of the proposal. Hence, the number of “yes” votes
coming from sector j in period ¢ + 1 for the proposal Fy; is p,41(j), which is
a function of f;(j) and F; according to (17). Let us consider the equilibrium
population distribution as described by its cumulative distribution function,
that is,

7 J S %—1 V(s
Fia(j) E/o Prr1(s)ds = fo fi( )¢(E) dFi(s)

The sectors are ordered increasingly according to their share in government’s
budget. Suppose that F,,; consists of an increase in the dominance. Thus,
if fir1(j) < fi(y), then for every sector k such that f;(k) < fi(j), that is,
for every sector k such that k < j, fi11(k) < fi(k) as well. An increase in
dominance implies that, if a sector loses shares with a proposal, every sector
that is currently entitled with a lower share loses shares as well. So, Pi11(j)

(22)
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expresses the amount of population who votes “no” to the proposal up to
sector j. Similarly, if the proposal F,,; consists of a decrease in dominance,
then 1— P, 1(j) represents the mass of population that opposes the proposal.
The following key concept helps to compute the total amount of population
that opposes the proposal.

Definition 4 (Neutral Sector). A neutral sector j" is a sector such that
fir1(g™) = fi(j") if Fy11 = Fiyq. In other words, a neutral sector is a sector
whose share within government’s budget would not change with the proposal
P,

Since the share in government’s budget remains the same under the pro-
posal, the individuals that work in the neutral sector are indifferent between
the proposal and the current distribution. If Assumption 1 holds, then it is
not possible to propose redistributions of public expenditure from the sec-
tor with the lowest share to the others. Redistributions in this way affect a
strictly positive mass of sectors and this ensures the existence of at least one
neutral sector.

Proposition 6 (Existence of the Neutral Sector). Suppose Assumption I
holds. If a proposal Fyy1 strictly dominates or is strictly dominated by the
wnitial distribution Fy, there exists a neutral sector jm.

We can consider a particular case of dominant proposal such that, if
Fi1 = Fo, F(j) > F'(j) for every j in (0,J). The intuition behind
this case is that, given a sector j, the sectors that have slightly higher shares
in government’s budget than j’s increase the distance of their shares from
g’s. In other words, f/,;(j) > f/(j). In this case, the neutral sector is
unique, and the same applies if the proposal is strictly dominated by the
initial distribution.

Proposition 7 (Uniqueness of the Neutral Sector). Suppose Assumption 1
holds. If a proposal Fy,, strictly dominates (is strictly dominated by) the
initial distribution Fy and if F}/, () > F/'(j) (F/'1(j) < F{'(§)) for every j
in (0,.J), then there exists a unique neutral sector j*. Moreover, f(j)ir1 <
ey, (FDelpe, > fi(d)) for every j < j" and fipi(G)lp,, > fi(5)

(f()es1lr,, < fi(4)) for every j > jm.

Consider a dominant proposal. An individual in a sector j such that
j < j"™ expresses her vote against the proposal, because the share of her
sector decreases with the proposed distribution and this has negative effects
on her transfer. Instead,an individual that works in a sector j such that
J > j™ votes in favor of the proposal. Hence, the amount of negative votes
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is Piy1(y™), and the amount of positive votes is 1 — P,;1(j"). Conversely, if
the proposal F,; decreases the dominance, then P,;;(j") is the amount of
positive votes and 1 — P;;1(j") is the amount of negative votes. Since the
threshold for approval of a proposal is given by Assumption 2, we can state
in the following proposition.

Proposition 8 (Political Blockage and Approval). Suppose Assumption 1
holds. Consider a proposal Fyiq that strictly dominates (ig strictly domi-
nated by) the initial distribution Fy. Moreover, suppose that F{ (j) > F}'(j)

(F{1(G) < F{'(4)) for every j in (0,J). If 1 — Prya(j") = 1/2 (Pra (") >
1/2), then the government sets Fyyw = Fypq. If instead Piq(j") > 1/2
(1 — Pii1(3™) > 1/2), then there is a blockage and the government sets
Fipn = F.

.y

Figure 4: The Neutral Sector and Political Opposition to Proposals

Consider a proposal F},; that exhibits a higher dominance than F,. More-
over, suppose condition (20) or condition (21) holds. According to Proposi-
tion 8 and to Proposition 3, the consequence of a blockage in period ¢t + 1
is a lower dominance in t + 1 and therefore a lower level of total output in
t + 2. If the government made the proposal only in period ¢t + 1 and not in
every period, this would mean that the economy may be bound to an inferior
development path from period ¢ + 1 onward, as Proposition 4 states. Since
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the government proposes a new distribution every period, this means that
potentially the economy oscillates between development paths depending on
the approval or blockage of proposals.

5.2 Likelihood of a political blockage

We now turn to the probability of political blockage, that is, the probability
that P,y1(j") > 1/2. This probability depends on two elements, the endoge-
nous state F; and the exogenous random component Fj,;, which generate
the neutral sector j” interacting with F;. We illustrate this point by means
of Proposition 9, Proposition 10, Proposition 11, and the simulation exercise.

First, we consider the likelihood of a political blockage under two alterna-
tive initial distributions and the same proposal. If the two initial distributions
produce the same neutral sector in combination with the same proposal, then
the measure of population that opposes the proposal is different depending on
how distant in terms of dominance the two initial distributions are. Hence, an
otherwise blocked proposal which would increase (decrease) the dominance
is approved if the initial distribution has the same neutral sector and shows
a sufficiently higher (lower) dominance level. Figure 5 illustrates this point
for the case of a dominance-increasing proposal.

Proposition 9 (Political Blockage with Different Initial Distributions). Sup-
pose Assumption 1 holds. Consider a proposal Fy.1 and two initial distri-
butions, F}! and F?, such that F} strictly dominates F? and there exists

the same unique neutral sector j" for both the pair (F}, Fyy1) and the pair
(FZ, Fy1). Then, Py (") rr < Py (") 2

The intuition of Proposition 9 is that an economy with a more concen-
trated distribution of public expenditure is more likely to approve a proposal
that concentrates public expenditure even further. Conversely, an economy
with a more diversified distribution is more likely to approve a proposal that
distributes public expenditure even more evenly. This is independent of how
distant the proposed distribution is from the initial distributions.

Second, we study the likelihood of a political blockage under two alter-
native initial distributions and two alternative proposals. By construction,
in Proposition 9 the initial distribution with a higher dominance is closer
to a dominance-increasing proposal, and the initial distribution with a lower
dominance is closer to a dominance-decreasing proposal. In what follows we
show that the higher likelihood of approval does not depend on the distance
between initial and proposed distribution. Instead, it depends solely on the
dominance of the initial distribution.
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L J

Figure 5: The likelihood of a political blockage under alternative initial dis-
tributions.

Proposition 10 (Political Blockage with Different Initial Distributions and
Different Proposals). Suppose Assumption 1 holds. Consider two initial dis-
tributions, F!' and F?, and two proposals FL.| and F2., such that F} strictly
dominates F?, FL., strictly dominates (is strictly dominated by) F}, F2
strictly dominates (is strictly dominated by) F?, and there exists the same
unique neutral sector j™ for both the pair (F}!, FL,) and the pair (F?, FZ,).
Then, P (") £y, < P (5")| 2,2

t+1 t+1°

A higher (lower) initial dominance increases the possibility of approval
of all dominance-increasing (dominance-decreasing) proposals that generate
the same 5", independently of how large the change in dominance is from
the initial distribution and the proposal. As long as the neutral sector is
the same, the political support for any proposal depends exclusively on the
initial distribution.

Third, we look at the subset of proposals that are approved for sure. In
order to do so, we need to define another important sector in the political
equilibrium.

Definition 5 (Approval Sector). An approval sector j* is a sector such that
P (j*) =1/2.
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The approval sector measures the span of sectors whose population is
sufficient to approve a proposal.

Proposition 11 (Approval Sector and Political Blockage). Suppose Assump-
tion 1 holds. Consider an initial distribution Fy; and a proposal Ft+1 such that
Fyy1 strictly dominates (is strictly dominated by) Fy and there exists a unique
neutral sector j". Then, there exists a unique approval sector j* and the pro-
posal is blocked if 3™ > j* (7™ < j%).

.y

Figure 6: Approval sector and political blockage.

If the neutral sector j” is lower in ranking than the approval sector j¢,
that is, if j™ < 7%, then the dominance-increasing proposal generating such a
neutral sector is approved, since in this case P;(j") < P,(j*) = 1/2. Hence,
the condition 7" < jis sufficient for the approval. Figure 6 illustrates Propo-
sition 11. The opposite signs apply if the proposal is dominance-decreasing.
The approval sector is generated by the previous period’s distribution F,
and it is thus independent of any proposal Fi,;. Hence, an increase in the
initial dominance of the distribution shifts the position of j* over (0, .J).

Proposition 12. Suppose Assumption 1 holds. Consider two initial distri-
butions, F} and F?, such that F} strictly dominates (is strictly dominated
by) FZ. Then, j°g > 3% g2 (5%5 < J%r2)-

30



If we increase the dominance degree of the initial distribution the ranking
of 7% increases, so the span of sectors that might result as a successful neu-
tral sector of a dominance-increasing proposal increases with the dominance
degree of the initial distribution. Conversely, the span of sectors that might
result as a successful neutral sector of a dominance-decreasing proposal de-
creases. If each sector had the same probability of resulting as the neutral
sector generated by the randomly drawn proposal, then the probability of
g™ < g% would increase with the dominance degree of the initial distribution.

If the government chose proposals among those that are politically feasible
and not at random, then the optimal proposal at any point in time would
depend on the complementarity across sectors. If sectors were substitutable,
the optimal proposal would assign an almost nil public expenditure to all
sectors to the left of the approval sector j* and would increase the public
expenditure to all sectors to the right of approval sector. If sectors were
complementary, the optimal proposal would make the sectors to the right of
the approval sector lose shares of public expenditure in favor of the sectors
to the left of the approval sector, until all the sectors on the right would be
close to reach the perfectly even share 1/.J.

Fourth, the claim that the probability of blockage at ¢t decreases with the
degree of dominance at ¢t cannot be generalized explicitly outside the stylized
cases of a fixed j™ or a distribution of the event j = j™ on [0, J|. We explore
therefore the case of a variable j™ by means of a numerical exercise. Up
to now we considered a continuous variety of sectors. This permitted us to
obtain a series of neat propositions. However, the qualitative results would
still hold if we dropped the continuity assumption. We consider therefore a
discrete number of sectors, namely J = 1000. Given an initial randomly as-
signed F}, we consider a reallocation algorithm that increases the dominance
according to a given 5" and a given proxy 5 for the gap between initial and
proposed distributions (from now on, we call the gap the change degree).
The algorithm consists of taking a portion 5 , which we call proposed change
degree, of the mass of public expenditure assigned to all the sectors that
have a lower share than f;(j"), and transfer it to the sectors that have a
higher share than f,(;7). In other words, we transfer an amount 0F,(;") of
public expenditure. The reallocation within each subset of the support set
{1, ..., J}, namely within {1,...,” — 1} and within {;” + 1,..., J}, is made
equally. In other words, the total transfer is divided by the number of sec-
tors within each subset and equally distributed. We repeat this reallocation
considering as neutral one every 10 sectors on the support set, that is, we
consider 100 possible neutral sectors. For each neutral sector we consider 9
different change degrees, that is, & can take values {0.1,0.2,...,0.9}. Thus,
for a given initial F} we obtain 100 possible proposals that could originate
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from it, as Figure 7 in the appendix shows. Each graph corresponds to a
different change degree, and for each 5 we represent the 100 possible propos-
als, each one corresponding to a different j;” € {1,...,J}. We have then a
span of possible proposals for each 5, from which we can extract the mean
and median values. The mean though seems to overestimate the likelihood
of a blockage, while the median seems to underestimate it. In fact, if we
trim the simulated data by eliminating the lowest and highest 10% of each
span, that is, if we eliminate the proposals whose neutral sectors are at the
boundaries of the support set, we obtain a result for the mean value that
is intermediate between the pure mean and median cases. This means that
the cumulative distribution functions computed for the extreme values of 3"
are outliers in our sample, so they may bias the likelihood of a blockage. We
therefore take into account the trimmed-down dataset, as Figure 8 shows. By
increasing the change degree, the neutral sector shifts towards higher ranks
of the sequence {1, ..., J}, up to the point where the proposals are likely to
be blocked. We then compute an alternative initial distribution F} that first-
order stochastically dominates the previous one, that is, we simulate a higher
initial dominance. This alternative initial distribution is obtained by reallo-
cating the initial distribution around j = J /2. The reallocation consists of
the transfer of 10% of total public expenditures from all the sectors j < J to
all the sectors j > j”. The following results are consistent for values of j in
a trimmed subset of sectors, that is, excluding the highest and lowest 10%
of {1,...,J}, and any change degree of the reallocation in {0.1,...,0.9}. We
compute again all the possible proposals starting from the alternative initial
distribution. We trim the data by eliminating the lowest and highest 10%,
and we compute the mean cumulative distribution function of the proposals.
To show how the likelihood of a blockage decreases as we increase the initial
dominance, we compare the cumulative distribution function computed at 5"
before and after the shift in the initial dominance, that is, P,(;7) and B,(j).
We repeat this for every change degree. In Figure 9 we can see both how
the blockage likelihood increases as the change degree increases, and how a
higher initial dominance generates a lower likelihood for any change degree.
This simulation exercise supports the claim that the blockage probability in
period t 4+ 1 decreases with F;’s dominance degree.

6 Discussion

In this section we discuss the main implications of the model and the role
played by some key modelling choices.
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6.1 Testable empirical predictions

The model delivers two structural relations between the public expenditure
distribution and the sectoral composition of the economy. First, in Section
3 we show that the sectoral composition of an economy at a certain period
t depends on previous period’s public expenditure distribution. Our proxy
for the sectoral composition can be the cumulative distribution function of
human capital, 77 = fos H,(s)ds, which is tightly connected to the population
distribution P, (we use the two distributions interchangeably). The human
capital distribution computed in sector j is

€

i) = [ () h(s)ds = / ’ %fﬁ ( / qumdj) h(1)ds,

that is,

%ﬂt(]) = <f0 G;EZ)TJ)) h(l) /Oj ft—1(5)§7ldFt—1(5)‘

Thus,
A= (Fa),

where Z} is a structural function that relates the sectoral composition of an
economy with the previous period’s public expenditure distribution. Second,
in Section 5 we show that the sectoral composition of an economy influ-
ences how likely the approval of certain proposed new public expenditure
distributions is. The actual public expenditure distribution is a function of
the contemporaneous population distribution in expected terms. Thus, the
model delivers a second testable structural function Z2 such that

F, =2} (A).

The system of two structural relations yields a law of motion for the public

expenditure distribution, that is, F, = Z2 o 2} (F,_;) for every t.

6.2 Fluctuations and long-run implications

The economy fluctuates among different development paths through time. It
alternates growth with recession depending both on whether the proposal in
the previous period was growth-enhancing and on whether such a proposal
was approved. If the economy at a certain time ¢ is considerably diversi-
fied, then in the following periods the economy is likely to iterate a similar
distribution, given the same proposals. This is due to the fact that, on the
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one hand, the economy is unlikely to approve proposals towards more con-
centration and, on the other hand, the economy cannot diversify much more
than what it has already done. The same occurs if the economy at time ¢ is
specialized.

The law of motion F; = =2 o Z} (F,_1) can be iterated backwards up to
the initial distribution Fy, which is the endowment of an economy together
with b} > 0 for some 7. We can express the output level in period ¢ + 1 as a
function of the initial public expenditure and the initial output level,

}/t-l—l - ‘Ijt(YO, F0)7

where ¥, = v,0- - -01y, conditional on a given sequence of proposals {F,}!_,.
Suppose that the sequence of proposals is such that Fs.; < Fy for every
s <t and that the sectors are substitutable. If Fj is concentrated, Fj is more
likely to be concentrated as well, and the same applies for all the periods
until ¢. If concentration leads to higher output, then the level Y, of output
in t + 1 given a sequence of proposals depends on the initial distribution
of public expenditure, which corresponds to the initial sectoral composition
of the economy. The development path that an economy follows depends
on the direction at which the reform proposals are aimed and on the initial
conditions of the economy. Our model disciplines what makes a proposal
growth-enhancing and in which way the initial conditions affect its likelihood
of being approved.

Given a certain infinite stream of, say, growth-enhancing proposals { F} }2°,,,
the probability that an economy reaches a certain sectoral composition F,
i.e., that an economy settles in a certain development path described by
Yiv1 = ¥(Y3|F) and therefore by Yy = Y,(F), depends solely on Fp. If the
stream of proposals aims at increasing the dominance in each period, then
a more concentrated initial distribution Fy makes it more likely to reach F',
and the converse is true for an dominance-decreasing stream of proposals.
An economy can fluctuate around the steady state level of output as long
as new proposals alter the distribution of resources across sectors. If the
new proposals move only in one direction, be it favorable or detrimental
to growth, then economies with different initial sectoral compositions differ
only in the timing of the transition towards a unique steady state with a
degenerate distribution of public expenditure -either complete concentration
or perfectly even distribution-. The closer is the economy to the upper bound
steady state level of income, the more negligible the gain from an approval,
although the approval itself is more likely.
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6.3 The initial sectoral composition, crises, and insti-
tutional design

Our model suggests that the level of total output at a certain point in time
is a product of the starting value of output and of the history of political
blockages and approvals, whose likelihood is a function of the initial sectoral
composition of the economy. Given the initial degree of sectoral diversifica-
tion of an economy, the status quo is broken and the economy shifts to higher
development paths only if the government manages to formulate a proposal
that is both growth-enhancing through the public investment and politically
viable through the redistribution of transfers. Moreover, if an economy is
stuck into a development path characterized by a persistent public expendi-
ture distribution, any event that modifies the initial distribution of vested
interests, such as an economic crisis, the discovery of a natural resource, or an
institutional change, may remove the political blockage and let the economy
shift to different development paths. For example, suppose we decentralize
political, fiscal, and administrative authority from the national to the re-
gional level. This creates subnational economies out of an overall national
economy, where each of the regions would have its own tax system and public
expenditure distribution.?” If the productive sectors were concentrated into
geographic clusters due to agglomeration externalities and common local fa-
cilities, then the regional economies would appear more specialized than the
national economy. Hence, the conflicts of interests within each region would
be less intense, and therefore the likelihood of political blockages would be
lower. Thus, the blockage that might have occurred at the national level
does not occur at the regional level, and each region starts to follow its own
development path. This blockage removal is due to the fact that the de-
centralization of political, fiscal, and administrative authority generates the
possibility of different political majorities across regions, and therefore each
regional government is more likely to formulate politically implementable
proposals.?¢

6.4 Lobbies and pressure groups

One implication of the model is that larger sectors, as measured by value
added or employment, get more support from the government than smaller
sectors. This may seem at odds with the empirical evidence given that, for
example, agriculture receives a large share of government subsidies in many

25For simplification suppose that the population cannot migrate across regions.
26Here we obviously neglect all the possibly negative effects of decentralization such as
tax competition, scale effects, and rent-seeking behavior of local monopolies.
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countries. Nevertheless, the model serves simply to provide a stylized rep-
resentation of a political process with approval voting where voters have no
option to abstain. We can instead think of the uneven distribution of gov-
ernmental support to smaller sector such as agriculture as the result of either
coordination failures or different levels of motivation and political mobiliza-
tion. Future research that aims at having a closer match to the data should
include these aspects.

7 Conclusion

The misallocation of resources between productive sectors explains a rele-
vant part of TFP differences across countries. Since there are allocations
that are efficient and others that are not, a natural question to ask is why
such differences across countries tend to persist over time or to be at least
very resistant to change. We provide an explanation for this persistence even
in presence of a democratic voting process. The basic idea is that the sec-
toral composition of an economy mirrors the distribution of vested interests
across sectors. Drastic changes in the distribution of public resources that
might be growth-enhancing are therefore politically unfeasible and the sec-
toral composition is slacker to change than what would maximize growth.
This generates cross-country differences in the pace of the path towards the
efficient allocation of resources, where the differences are due to the initial
sectoral composition of an economy.

We present a general equilibrium model of growth. The production side
is characterized by a variety of sectors, each of them contributing to the
production of the final consumption good. The equilibrium solution leads to
a law of motion for total output that depends on the distribution of public
expenditure across sectors. With a given level of substitutability among
sectors, an increase in the concentration of the public expenditure shifts the
economy to a superior or an inferior development path due to the migration of
the population towards more or less productive sectors. We make the public
expenditure distribution an outcome of a voting process on new distributions
proposed by the government. Due to a transfers scheme, individuals hold
interests in the share within the government budget of the sector where they
work. Hence, they vote in favor of proposals that increase their sector’s
share. Proposals can be either approved or blocked, depending on whether
the mass of population supporting the proposal is greater than the mass of
population opposing it. Thus, the likelihood of a political blockage depends
on the population distribution each period. This implies that the level of
development of an economy is a product of the history of political blockages
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and approvals, whose likelihood depends on the initial sectoral composition
of the economy.

The main way of modeling the interrelation between structural change
and development in the literature presents the sectoral composition of an
economy as a steady state distribution of economic activity across sectors
which is ergodic to the initial composition. Differences in the steady state
distributions across countries are then a product of intrinsic differences in
either the preferences or the production technology.?” Our model can be
extended to both explanations, since it focuses on the differences in tim-
ing along the transition rather than on the differences in the steady states.
The difference with respect to the present version would be that, instead of
converging towards a degenerate steady state distribution in the case of ever
more dominating or dominated proposals, the model would converge towards
the ergodic steady state distribution determined by either non-homothetic
preferences or sector-biased technological change. Future work could also
reformulate the model so as to allow for a non-degenerate ergodic public
expenditure distribution to arise in the long run, where the long-run value
added and public expenditure concentration would mirror the fundamental
complementarity among the productive sectors of each economy.

In our model the comovement between the distribution across sectors of
productive and unproductive components of the public expenditure is im-
plicit in the set-up of the model. Future research could interpret the co-
movement as the product of a political economy mechanism involving prob-
ability voting with lobbies or demographic aspects of the population. If
the government could device two different distributions for both productive
and unproductive public spending, then it would be able to allocate the un-
productive spending in such a way as to curb the potential opposition to
growth-enhancing reforms. Since in our model only the young individuals
benefit from the productive spending and only the old individuals vote, on
the one hand, the government would not face any opposition when choosing
the first-best distribution of productive public spending -complete concen-
tration in case of substitutable sectors, complete diversification in case of
complementary sectors-. On the other hand, the government would be indif-
ferent with respect to the distribution of the unproductive spending, and no
change of it could lead to a Pareto-improvement by construction. In order

2TFor the first approach, see for example Echevarria [1997], Kongsamut et al. [2001], and
Alonso-Carrera and Raurich [2010], where the presence of non-homothetic preferences is
key to the emergence of structural change. For the second approach, see Baumol [1967]
and Ngai and Pissarides [2007], where the presence of sector-biased technological change
generates the structural change. For a recent assessment of the relative quantitative im-
portance of the two explanations, see Guillé Fuentes et al. [2011].
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to allow for a non-trivial allocation of productive and unproductive spending
by a sophisticated government we would have to either change the bequest
motive of the old individuals in favor of some form of dynastic altruism or
allow the young to vote as well.

On the empirical side, the predictions of the model could be tested with a
thorough econometric exercise on the relationship between sectoral diversifi-
cation, development, and the public expenditure distribution. This includes
for instance a simultaneous equations model of panel estimation or the anal-
ysis of different measures of sectoral diversification in terms of employment
and sector-specific total factor productivity. However, any estimation ex-
ercise would suffer from several dimensions of endogeneity. Moreover, the
overlapping generations of our set-up, along with other simplifications, are
suitable neither for calibration exercises nor for empirical exercises. The re-
formulation of the results allowing for infinitely lived heterogeneous agents
and partial depreciation of both physical and human capital would enrich
quantitatively the dynamics of the model and permit to isolate empirically
the relations between sectoral diversification, public expenditure distribution,
and development stages.

A historical perspective may help in this regard. Future research could
construct a narrative of shocks to the public expenditure distribution of differ-
ent countries. If shocks were large enough to change the sectoral composition
of the economy, our model predicts that such changes were permanent. If
shocks introduced instead only minor changes to the allocation of resources
across sectors, and therefore did not trigger a chage in the sectoral composi-
tion of the economy, then our model predicts that such shocks were likely to
be reversed.?

281 would like to thank an anonymous referee for this point.
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A Appendix: Proofs of Propositions
Proof of Proposition 1. Consider the FOC of the final good firm, (5). The

total share of human capital into final output is 1 — «, so substituting for
(13) we obtain that

J
/0 Wer (e (e ) = (1 — )i,

In equilibrium (15) must hold, so
J
VVt+1/ per1()dj = (1 — a)Yiy,
0

and, since fOJ pes1(4)dj = 1, we have
Wipr = (1 — @)Y,

The aggregate level of income is equal to

1 1
/ I (j)di = / (1= 741) [Wiga 4 reaby] 4+ Tipa ()] di,
0 0

ie.,

1 1 J
| Bt = =) [ Wt bl dice [ TGl
0 0 0
Moreover, from (14) we know that

(1 =¢Q)G1()
Pe41(d)

T (j) =

so, by (11),

[ Tt = (0 == =) [ Wi+ bl i

which, under (12) and (6), yields
1
/ L () di = (1 = 7410) (Wi + rs1 Ki) = (1 = 741¢) Vi,
0
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that is, total income is equal to after-tax total output. With this result, we
deduce from (9) that

1 . 1 .
[ vai=p [ s = -0
0 0

Hence, the level of physical capital in the next period is, according to (12),

1
Kiei = [ Hdi =51 - 7O} (23)
0
If we substitute for (13) in (5), then

pt+1(j)wt+1(j)ht+1(j) = th(j)HtH(j) = (1 - a)KtaH [HtJrl(j)]lia'
Taking into account (15), we have that
P ()W = (1 — O‘)Kfﬂ [pt+1(j)ht+1(j)]1ia,
that is,

(1- a)Kta-i—l Nl—a
————1h )
Wt+1 [ tJrl(])]

Substituting for (6) and (1), we can express p;1(j) as

1—a
Pt (])] ¢
Hi

[Pt+1(j)]a =

Pe1(d) = [
If we sum up all the p;(j)’s through all the j’s, we obtain that

foJ [ht+1(j)]1%a dj

l-a
Ht-i—al

Hypy = </OJ e (D] = dj) -

Hence, we can rewrite p;1(j) as

1=

that is,

N
t+1( ) = J 1-a )
T e G

which, since ey () = h(CGi(7)) = (CGi()h(1) = (¢ J Gili)di) Fi(i)h(1),

is equivalent to

N =)

Pt+1(j) = ft(])z)

)
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If we consider that dF,(j) = ft( ))dj, we obtain (17) Let us consider again
Hy 1. If we substitute for hyyq(j <C fo Gy(y ) fi(4)¢h(1), we obtain

s = (¢ [ ) 0 [ [ 0r5an) = coneny=

By (6), (11), and (12), [/ G,(j)dj = 71 [} [Wi + ribi_y] di = 7 [W; + 1K) =
7:Y;. Thus,
Hip = (nCYy) h(1)p(Fy) == (24)

If we substitute the equilibrium levels of physical and human capital, (23)
and 24, inside next period’s production function, we obtain

Yo = K7 Hi = [B(1—mQ)Y)" [(TtCE)Eh(l)ﬁb(Ft)ﬁ]la,

which leads to (16) after rearranging the components. From (14) we know

that
. 1-0)G j
Tt+1(]) = ( C) t.H(J) = ft+1 ] / Gt+1 d],

pt+1(]) Pt+1 J

that is,
(1 - Q)m41Yiqn
T, -

i+1(J) = fir(9) e ()

which yields (18). O

Proof of Proposition 2. Since a € (0,1) and € € (0,1), ¢(1 — ) + a € (0,1).
On the one hand, the first order derivative of 1 is always strictly positive
and tends to 0 if Y; goes to infinity, and to infinity as Y; approaches 0. On
the other hand, the second order derivative is always negative. Moreover,
Y(Y;|F) > 0 for every Y; and ¢(0|F) = 0. O

Proof of Proposition 3. If F}! first-order stochastically dominates Ff, then for

every nondecreasing function u defined on [0, J| fo JAFjG) > fo JAFA(j

In particular, this holds for u(j) = fi( ')6(1 ) —1as long as cond1t10n (20)

holds. Hence, ¢(F}) > ¢(F7?). If condition (21) holds and F}! strictly dom-
inates F7?, then ¢(F}!) > &(F?). The reverse applies if ¢(1 — a) < a or
€(1—a) < « for the cases of dominance or strict dominance of F}' on F2. O

Proof of Proposition 4. Let us remember that

(V|F) = M(r)g(F)y e,
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for every F. Thus,
W (Y|F) = (e(1 — a) + o) M(r)p(F)ey,O-tet
and
W(Y|F) = (e(1 = a) + a)(e(1 — a) + a — )M (7)g(F)y; o2,

for every F. Since condition (20) holds, then ¢(F') > ¢(F?) if F' dominates
F?. Hence, P(Yi|F') > (Yi|F?), ¢/ (Vi|F') > ¢ (Yi|F?), and ¢"(Yi|F') <
V" (Y| F?), for every Y;. Moreover, according to (19),

Ya(F) = [M(r4)p(F)°] =07

for every F, so Y,(F') > Y,(F?). If condition (21) holds and F' strictly
dominates F?, then ¢(F 1) > ¢(F?) and strict inequalities apply to all results.
]

Proof of Proposition 5. From (18) and (16),

(1 - C)TtJrlM(’Tt)¢(Ft)a+1y;€(1*a)+a
ft( .)6(1 o)

Hence, individual transfers are proportional to f;.1(j), where the propor-
tion is given only by period t’s variables and the exogenous tax rate 7;,1.
Since Fyyq would only affect fi41(j), the comparison between Ty41(5)| 7, and
Ti11(j)|F, is the same as the comparison between fi11(j)|f,,, and fi11(j)|r =

ft(]) Thus> TtJrl(j)‘FHl < E+1(j)’Ft if and Only if ft+1(j)‘Ft+l < ft(]) 0

Proof of Proposition 6. If Assumption 1 holds, F}'(j) = f/(j) > 0 for every j
n (0,J). Suppose Fy,1(x) < Fy(z) for every x in [a,b] C [0,1]. Then, there
exist @’ and ' in (0, J) such that, if Fi\y = Fyq, Fii(j) < Fi(4) for every
J in [@/,V]. But F}/(j) > 0 for every j in (0, .J). Hence, Fy11(j) < Fi(j) for
every j in (0,J). By Assumption 1, Fi11(0) = F(0), and Fiyq(J) = Fi(J)
by construction. Thus, by Rolle’s theorem, there exists a sector 7™ in [0, J]
such that the local derivatives of F,y1(j) and Fi(j) are the same, that is,
fen(G") = F1(5") = F{(j") = f¢(j"). The same applies if Fy11(z) > Fy(z)
for every z in [a,b] C [0, 1]. O

E+1( ) ft+1( )

Proof of Proposition 7. Suppose that F,,; = F,,,, where F, ; strictly dom-
inates F;. Let us define §(j) = Fi(j) — Fi+1(j). According to Proposition
6, there exists at least one neutral sector and Fyy1(j) < Fi(j) for every j
n (0,J). Then, 6(j) > 0 for every j in (0,J). Moreover, lim; ,,d(j) =
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lim;_,;d(j) = 0 by construction. The values of j in (0, J) for which J(j) is
maximal are given by the first order condition §’(j) = 0, that is, F/(j) —

F{ 1(4) = fi(y) = fisa(4) = 0. In other words, d(j) is maximal when j = j”,
since by definition f;(j") = fira(37). If 1 (5) > F{'(j) for every j in (O, J),
then ¢”(j) < 0 for every j in (0, .J). Hence, there exists a unique j" in (0, J)
satisfying fi11(5") = fi(j"). If j < j", then §'(j) <0, that is, f41(J ) < ft( ).
Otherwise if j > 5™, then fi11(j) > fi(j). The same applies with opposite
signs if Fy . is strictly dominated by F. O

Proof of Proposition 8. Suppose that F,,; strictly dominates F, and that
F/' 1 (j) > F/'(j) for every j. According to Proposition 5, an individual in
sector j opposes a proposal if and only if fi11(j)|5,, < fi(j). Moreover, we
know by Proposition 7 that for every j < j" we have that f,,1(j)|p,, <
f:(4), so the individuals that vote against the proposal work in the sectors
whose shares are strictly less than f;(;7). In Proposition 1 we prove that
the population distribution p;;; mirrors the public expenditure distribution
F;, so the mass of all individuals that oppose the reform is P,y;(j"). Since
Assumption 2 states that a proposal is approved if the mass of individuals in
favor is greater than or equal to 1/2, then if P, (j™) < 1/2 the government
sets Fyy1 = Fiq. Otherwise, if P, 1(j") > 1/2, the government sets Fy,; =
F,. Conversely, if F,,; is strictly dominated by F; and F’tff—l( ) < F/'(j) for
every j, then the opposite holds and P, ;(j™) > 1/2 leads to the approval of
Fyy1 while Pry1(j") < 1/2 leads to the blockage of Fy . O

Proof of Proposition 9. According to Proposition 1, the distribution P,
over (0, J) mirrors the distrition Fy. Hence, if F}! dominates F?, then Pyi1|p
dominates Pj| F2- By the definition of stochastic dominance, F} strictly
dominates F7 if and only if F}'(j) < F?(j) for every j. Thus, if F}' strictly
dominates F?, then Piy1(j)[p< Piy1(j)|gz for every j and in particular
Pt+1(jn)‘Ft1 < Pt+1(jn)‘Ft2 for j = j™. O

Proof of Proposition 10. According to Proposition 9, if F} strictly dominates
F? and the pairs (F}, Fy1) and (F?, Fyy1) share the same neutral sector 5",
then Piyi(j")|m < Paa(j")|pz. This is true for any Fiyq such that Fiyy
strictly dominates (is strictly dominated by) F}' and consequently F?. Hence,
once we fix j7, the level of P;;1(5")|r, does not depend on Fj,; but only on
F,. Hence, even if there exist two proposals F}; and F72, such that F},
strictly dominates (is strictly dominated by) F}' and F2, strictly dominates
(is strictly dominated by) F?, as long as F} strictly dominates F? we have

that Pt (5") k2 rp, < P (5" r2 F2, - -

t+1
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Proof of Proposition 11. Since the function Gy is strictly increasing and G(0)
0 due to Assumption 1, P/, ,(j) > 0 for every j € (0,J). Hence, there exists
a unique sector j such that P,1(j) = & for every £ € [0,1], and there-
fore also for & = 1/2. According to Proposition 8, the proposal Fj,; is
blocked if Piyi(j") > 1/2 (Pyi(j") < 1/2) if Fyyy strictly dominates (is
strictly dominated by) F;. But 1/2 = P,1(j%), so there is a blockage if
P1(") > P1(J*) (Pesa(J™) < Pira(3%)). Since the function Py is strictly
increasing, Pi1(j") > Piy1(%) if and only if j* > j* (Piy1(5") < Py (5%) if
and only if j™ < j%). O

Proof of Proposition 12. Given that F}' strictly dominates F? and by Propo-
sition 1 the distribution P,y mirrors F;, we have that P, | Fp strictly dom-
inates Pyy1|pe, that is, Piyi(j)m< Pera(f)|pz for every j. Hence, if j7|p2 is
SuCh that Pt+1 (ja’F?) ‘Ft2: 1/27 then Pt+1 (]a’F?) ’Ft1< 1/2 - Pt+1 (ja’Ftl) ‘Ftl.
Due to Assumption 1, P, is strictly increasing, so ja\Ft2< ja‘Ftl. U
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