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Abstract

Various studies provide evidence that buying of votes is a widespread instrument
of parties in developing countries to influence the outcome of elections. In this
paper we examine whether democratic societies can escape poverty traps via
redistribution if vote buying is possible. We show that if agents can buy or
sell votes, then the education of a society is impossible because human capital
enhancing redistribution will not occur. Hence, society will remain in the poverty
trap. We then show that the negative effects of vote buying can be eliminated by
means of a repeated voting constitution in combination with a threshold flexible
majority voting rule or a constitution with a threshold flexible minority voting
rule and repeated subsidization.
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1 Introduction

There is a controversial theoretical and empirical discussion as to whether or not democ-
racies may lead to economic growth.! In this context, Gersbach and Siemers (2005)
have shown that a democratic society with appropriate democratic rules may over-
come poverty via redistribution. However, even when a democracy is well established
redistribution might be problematic because parts of a society may have incentives to
undermine existing rules. One possible instrument to prevent or to foster redistribution
is vote buying.? Various studies provide evidence that buying of votes is a widespread
instrument of parties in developing countries to influence the outcome of elections. For
example, in countries like Mexico, Philippines, Senegal, Taiwan or Thailand buying of
votes has a long tradition. In the Philippines 2002 (community-level) elections, an esti-
mated 3 million people were offered some form of payments which corresponds to about
7 percent of all voting-aged adults. In Thailand, 30 per cent of households heads sur-
veyed in a national sample said that they were offered money during the 1996 general
election. In Taiwan’s 1999 election, 27 per cent of a random sample of eligible voters

reported that they had accepted cash offers during previous electoral campaigns.?

However, if vote buying is present, then the success of redistribution policies used to
overcome poverty may possibly be endangered. There exists theoretical and empirical
evidence which supports this view. Buchanan and Tullock (1962) argue that minor-
ity groups, for example the poor, are likely to face higher transaction costs in vote
markets than others and may therefore become the victims of income redistribution.
Aghion and Bolton (2003) assert the fear of Schelling (1960) that vote trading tends
to increase the scope for expropriation of voters. Particularly with regard to economic
growth, Docquier and Tarbalouti (2001) analyze the potential effects of vote buying on
redistribution in developing countries. They argue that some (rich) groups may have
incentives to buy votes to prevent excessive redistribution. Their main result is that
vote buying is likely to reduce redistribution and growth. Anderson and Tollison (1990)
argue that prior to the introduction of secret ballots towards the end of the nineteenth

and beginning of the twentieth century, (illegal) buying of votes was widespread in

1Gee, for example, Barro (1996), Olson (1993), Pettersson (2002), Przeworski and Limongi (1993),
Sirowy and Inkeles (1990), Tavares and Wacziarg (2001) or Wittman (1989).

2In the literature different notions of “vote buying” are discussed. For an overview see, for example,
Schaffer (2002b). In this paper, vote buying is seen as a purely economic exchange, where votes are
traded for example for cash.

3See, for example, Hicken (2002), Rigger (2002), Schaffer (2002a), Schaffer (2004) and Diaz-Cayeros
et al. (2003).



Britain and the United States of America. They assert that the elimination of vote
buying had a non negligible effect on the historical rise in government expenditures on

redistributive policies.

The objective of this paper is to analyze the effects of vote buying on the economic
development of a democratic society which is caught in a povertry trap. Therefore,
we use the political economy model developed by Gersbach and Siemers (2005). We
show that if vote buying is possible in this setting, then the education of a society
is impossible and hence society will be caught in a poverty trap further on unless
additional constitutional rules are established. We then show that repeated voting
constitutions or constitutions with a threshold flexible minority voting rule may be

appropriate to eliminate the potential negative effects of vote buying.

The paper is organized as follows. In the next section we give a survey of the related
literature. In section 3 we present the basic model. In section 4 we discuss the nec-
essary policy to educate a society. In section 5 we outline the political framework.
In section 6 we present the vote buying model. In section 7 we first show that if vote
buying is possible then the education of a society may fail, then we present appropriate
constitutional rules to eliminate the potential negative effects of vote buying. Section

8 concludes.

2 Related Literature

Our paper is related to different strands of the literature. The first strand refers to the
literature about child labor. There is a large and rapidly growing range of theoretical
and empirical literature on this subject. For an overview, see, for example, Basu and
Tzannatos (2003) and Jafarey and Lahiri (2001).%

The second strand refers to the political economy literature focusing upon redistribu-
tion policies. For an overview see, for example, Persson and Tabellini (1997), Persson
and Tabellini (2000) or Drazen (2000). However, most of these analyses deal with
transfers from young to old in the social-security context. In contrast to our work,
Acemoglu and Robinson (2001), amongst others, have shown that a democracy may
not consolidate because it is more redistributive than a non democratic regime, and

this gives the elite an incentive to mount a coup. However, the main concern of this

1A more detailed theoretical discussion of this issue is given, for exmaple, in Basu (1999), Basu
(2000), Basu and Van (1998), Bell and Gersbach (2001), Dessy (2000), Swinnerton and Rogers (1999).



paper is about the effects of vote buying on redistribution within a dynamic political
process and the constitutional design to eliminate potential negative effects of vote
buying.

5 For example, Buchanan and

There is a growing range of literature on vote buying.
Tullock (1962) provide a theoretical rationale for the prohibition of vote buying (see
Buchanan and Tullock (1962), pages 270-274). Their focus is on the efficiency of vote
trading. They argue that under the unanimity rule, free trade in votes would lead
to an efficient outcome. Under the simple majority rule, they assert that an efficient
outcome may only be possible if there exists a perfect market for votes.® However,
they claim that market imperfections are very likely, i.e., vote buying would lead to an
inefficient result. Kochin and Kochin (1998) emphasize the costs of buying votes and
forming blocking coalitions in political elections. These costs may lead to inefficient
decisions which depend on the source of the cost and their distribution. In a model
with two competing parties, Groseclose and Snyder (1996) analyze a vote buying game
where parties move sequentially and only once. One of their main results is that the
second mover has a substantial advantage. They show that if the voters are indifferent
between the proposals of both parties, the first mover needs a sufficiently high budget

to bid in such a way that the second mover cannot afford to buy any majority.

Dekel et al. (2004) examine in a sequential and alternating bidding process the con-
sequences of vote buying. The main focus of their analysis is on the role of parties’
budget constraints and voter preferences in determining the winner and the payment
to voters. They distinguish between up-front payments (payments that are contin-
gent on the vote, but not on the outcome) and campaign promises (payments that are
contingent on the outcome of the election, but not on the actual vote). One of their
results is that the payments received by the voters under campaign vote buying tend
to be substantially higher than under up-front vote buying. The intuition is that, with
up-front vote buying the party that knows it will lose in equilibrium will not wish to
buy any votes since they must be paid up-front, but it will be happy to bid for votes
with campaign promises that are only paid upon winning. In contrast to Groseclose
and Snyder (1996), the symmetric bidding procces of Dekel et al. (2004) neutralizes
the effect of the order of moves and therefore the party with the highest budget will

win the vote buying game.

SFor an overview see Grossman and Helpman (2001).

6In this context, Philipson and Snyder (1996) examine an organized market for votes, in which
trade is directed by an intermediary. They show that the outcome with vote trading is Pareto superior
to the outcome without vote trading.



Dal Bé (2000) analyzes the effects of vote buying of an outside party on the collective
decisions made through voting in a committee. He shows that vote buying induces
inefficient outcomes and that this result is very robust with regard to, for example,
changes in payoff and information structures or different incentive schemes. For this
reason, he develops protective measures for committees. He, amongst others, argues
that granting the committee the authority to change its own decision rules can reduce
the susceptibility of committees to vote buying. Moreover he disscusses the implications

of vote bribing for votes in legislatures and for the efficiency of democracy.

There are also closely related models which concentrate on lobbying.” Dharmapala
(1999) combined the legislative bargaining model of Baron and Ferejohn (1989) with
models of interest lobbying (such as the common agency models developed by Grossman
and Helpman (1996) and Dixit et al. (1997)). One of their main results is that, when
lobbying occurs, a supermajority coalition may, under quite general circumstances, be

less expensive than a minimal coalition.

Another strand of the literature refers to the constitutional economics. Our construc-
tive constitutional economics approach goes back to Buchanan and Tullock (1962).
Recent papers on constitutional design focus on optimal majority rules in the context
of reforms and public goods provision.® For example, Erlenmaier and Gersbach (1999)
propose a so-called flexible majority rule for public goods provision where the required
majority depends upon the proposal itself. In this paper, we apply flexible majority

rules to redistribution proposals.

3 The Basic Model

As mentioned in the introduction, we extend the model of Gersbach and Siemers (2005)
who embed the model of Bell and Gersbach (2001) in a political-economic setting.
Following these authors, we assume that human capital accumulation is the main
source of economic growth. A description of the underlying basic model is given in

the following subsections.

"For an overview, see Grossman and Helpman (2001).
8See, for example, Aghion and Bolton (2003), Aghion et al. (2004), Erlenmaier and Gersbach
(1999), Gersbach (2004), Messner and Polborn (2004) or Young (1995).



3.1 The Structure of Society

In the following, we consider an OLG model in which individuals live for two peri-
ods. These periods are labeled childhood and adulthood, respectively. Each household

comprises one adult and one child.

We now describe the structure of the society. We consider a society Q = {1,...,n}
consisting of n > 3 groups of individuals, representing, for example, interest groups,
ethnic groups, parties, and so on. This assumption seems plausible for developing
countries.” The members of a group are assumed to be homogeneous and they are
treated identically. That is, all members of each group will have the same amount of
human capital. Each group is indexed by 7 and consists of a measure of A; individuals,

where |
Ai=A=—VieQ (1)

That is, we assume that the groups are of equal size and each generation consists of a

continuum of households represented by the interval [0, 1].*

3.2 Human Capital Formation and Output Production

We now turn to the formation of human capital. Consider a member of group ¢ in period
t. Human capital is assumed to be formed in a process that combines child-rearing
with formal education in the following way: Let A denote the adult’s endowment of
human capital. In the course of rearing a child, an activity that is assumed to take
up a fixed amount of time, the adult gives the child a certain capacity to build human
capital for adulthood. The amount of this contributing factor is assumed to be a fixed
fraction, z € (0, 1], of the adult’s own endowment of efficiency units of labor. Let the
portion of childhood devoted to education in period ¢ be denoted by e! € [0,1], the
residual portion being allocated to work. Adults spend all their time working. Based
on these assumptions, the child’s endowment of efficiency units of labor on reaching

adulthood at time ¢ 4 1 is given by

Mot = h(e)zh+ 1. 2)

9For example, Moser (2004) provides some evidence for Madagascar that ethnic group affiliation
might play a role in voting behavior.

10The assumptions are made for the sake of simplicity. Note that for n — 0o, the number of groups
will coincide with the number of individuals in the society. This case would correspond to an atomic
society.



The function A(-) represents the educational technology. A(-) is assumed to be a con-
tinuous, increasing and differentiable function on [0, 1], with A(0) = 0. Equation (2)
implies that rearing and formal education are both necessary if human capital is to be
formed at all in the next generation, i.e., if X, ; > 1. The condition \j =1 Vi € Q2 can

be thought of as state of backwardness.

We turn now to the technology for producing output. We consider an aggregate con-
sumption good. Let us assume that output is proportional to inputs of labor, measured
in efficiency units. Wages are paid according to marginal productivity, whereby all
output will accrue to the household as income. Following Bell and Gersbach (2001),
without any education, the child will supply at best v efficiency units of labor, where
v € (0,1). The household therefore supplies a total of [\ + (1 — €%)] efficiency units
of labor to the production of the aggregate good. Hence, the level of output produced

by a household that has an endowment of X! 4+~ and chooses e; is

ye = oA} + (1 — €))7, (3)

where a € (0,00) denotes the productivity of human capital measured in efficiency

units of labor.

3.3 The Household’s Behavior

We assume that all allocative decisions lie in the adults’ hands.'!

We rule out any
bequests at death and the possibility of debts, so that (3) is the current real income and
is consumed completely. Since current consumption is maximized by choosing el = 0,
it follows that the adult’s sense of altruism towards her child must be sufficiently strong

for her to choose €! > 0.

Let ¢t denote the consumption of a household of group i. From (3) we then obtain the
family’s budget constraint

¢ +aye; = a(X; +7). (4)
With this preliminary settled, the adult’s preferences for consumption and education
can be summarized by the optimal choices of e and ¢, denoted by e°()\;) and ¢°()\;),

which are continuous in \;.!? There are two threshold values, A and A%, which depend

on the preferences of the households. As long as \; < A%, €?()\;) = 0, and as long as

11Cf. Basu and Van (1998).
12A deeper foundation of preferences of adults is given in Bell and Gersbach (2001).



At > A% e?(A;) = 1. We assume that both goods are non-inferior and therefore that

Oe >0 and Oc

0
o\, N

for \; € [AS, A).

3.4 The Dynamics

Given the assumptions made in subsection 3.3, we now return to equation (2). We

obtain:
1 VA, < S
)‘H—l = Zh(@?(/\t))At + 1 VAt € ()\S, )\a); (5)
Zh(l)At +1 V)‘t Z A%

The following qualitative results are immediately obtained: In view of the assumption
that AS > 1, it follows from the first part of (5) that the state of backwardness, A = 1,
is a locally stable equilibrium. Henceforth, we will refer to this equilibrium as the
poverty trap. In the following, we concentrate on the growth case, where zh(e?) > 1
for € € (0,1] and A* < A% Thus, in this case, the dynamic system has exactly
two steady states, namely (A\*,e°(A*)) and (1,0), where the former is unstable. The

dynamic of our model is simplified in figure 1.

Figure 1 shows that sustainable education and hence long-term growth crucially depend
on the educational choice of the adults of a group which, in turn, depends on their
human capital level. For example, if the education of the children was not sufficient,
i.e. €f < e°(A\*), then the human capital of these children and the human capital of their
lineages in the following periods will be smaller than A\*. That is, the education will
not suffice for a permanent increase in human capital and, accordingly, the offspring of
this group will fall back into the poverty trap. However, if the adults of a group choose
e? > e°(A*), then the human capital of the descendants of this group in the next and in
the following periods will be greater than \*. Correspondingly, in this case education
will suffice for a sustainable increase in human capital and hence the offspring of this

group will leave poverty behind.

To sum up: In order to permanently overcome the poverty trap, uneducated groups
have to be supported sufficiently so that the adults of this group can afford sustainable
schooling, e > e°(\*), for their offspring.



At+1

T .7 45°-line

— e

D

0 1 S \* A

Figure 1: Human capital technology

4 Policies to Overcome Poverty

In this and the following sections we assume that the whole society is initially (¢ = 0)
in the state of backwardness, i.e. ) = 1 Vi € Q. The broad policy objective is to
educate the whole society to enable all its members to escape from this backwardness.

The instruments for this purpose are taxation and subsidization.

We assume that only the income of adults is subject to taxation. Let 77 denote the tax
levied in period ¢ on the income of an adult in group 2. Recall that all adults in group ¢
are assumed to be identical. That is, each member of group 7 has the same income and
therefore, each adult has to pay the same amount of taxes. Hence, the total amount
of taxes of group 7 amounts to Ar{. At the beginning of each period ¢, some groups
will be subsidized from the ensuing tax revenue. We use s: to denote the subsidy each
household in group 7 will receive in period t. Accordingly, group ¢ will receive subsidies

amounting to Ast.

We define 5 as the subsidy a household in a state of backwardness needs in order to
achieve a human capital level of \* + € (¢ > 0) in the following period. Hence, for a

household that is not taxed, s is given by the implicit equation:

zh(e’(a+3)+1=X+¢ (6)



For reasons of efficiency, we assume that a household is either taxed or subsidized.

Since households in a state of backwardness have few resources, we assume that there
is a subsistence level ¢**® for an adult-child household which must be ensured under all
circumstances. The taxation of a household of group 7 caught in the poverty trap is

therefore assumed to be constrained by:
aX — 7} + ay >
In particular, the tax must fulfill the following condition:
< a(l +7) - =7 (7)
where it is plausible that 75%® is small, since households with \; = 1 may already be
close to the subsistence level ¢*“?.

We now turn to the households of a group 7 which have received subsidies si > 3. In
order to limit the taxation of former subsidized and now educated households so that
the education achieved in the period of transfer is sustainable, the tax must fulfill the

following condition:
i <a(eh(d(@+3) +1- (V" +) =7 (8)

The total government revenues in period ¢ are denoted by B;. The budget constraint

in a period t is given by:
B,=) Arj > > As (9)
i=1 i=1

Throughout the paper, we assume that the maximum resources that can be levied
through taxation are sufficient to finance schooling of the children of at least one

group, i.e., B; > As.1?

5 The Constitution

We consider the case of secret ballots in a direct democracy with a voting population

4

consisting of the parent-generation.!* At the constitutional stage, we assume that

13This assumption is made solely to simplify the analysis. Note that Gersbach and Siemers (2005)
have shown that there are democratic rules, e.g., repeated agenda setting, which guarantee that a
society will be educated if this condition does not hold.

4Helpman (1995) stresses that although direct democracy is rarely applied, majority voting via
direct democracy is a good approximation for outcomes in representative democracy as the results are
reasonably close.

10



individuals decide behind a veil of ignorance how to educate the society. Since educating
the society leads to long-term growth and investing in basic education is obviously
socially profitable, every lineage can be generally better off over time. Hence, behind
a veil of ignorance, the individuals unanimously agree on constitutional principles that
ensure education for the society as a whole. We now consider a constitution and the
corresponding constitutional rules developed by Gersbach and Siemers (2005), which

enable a society to escape from a poverty trap if vote buying is not possible:
Agenda Setting Rule:

The first crucial step is the rule by which the agenda setter is chosen. We specify the

democratic agenda setting process as follows:

e Rotating agenda setting (RoA): In the first period each group i has the same
chance to make a proposal. In the subsequent periods, only groups which have
not set the agenda in the previous periods can apply for agenda setting. Each
group ¢ which is allowed to make a proposal has the same chance to set the

agenda.

This rule implies that the number of allowed reelections is restricted, possibly to zero.
That is, each group 7 is only allowed to set the agenda once within n = % periods. It
follows that the only period in which a household can expect to enjoy a subsidy is the
period in which its group has been selected to determine the agenda. It is plausible for
the agenda setting group to distribute tax revenues equally among its members, and

we will assume this in the following.'®
Agenda Rule:

We restrict the set of allowed proposals to one that satisfies the governmental budget

constraint with the agenda rule BB:

e Balanced budget (BB): A constitutional proposal has to satisfy a balanced bud-

get, i.e.,
n n
AT =) As; =0, Wt
=1 =1

Decision Rule:

We now turn to the decision rule. We apply the threshold flexible majority rule intro-
duced by Erlenmaier and Gersbach (1999) and Gersbach (2004) for the provision of

15We do not explicitly analyze how the group decides upon an agenda,; it suffices to know that they
will maximize tax revenues for the group and divide them equally.

11



public goods. In our context, we will use flexible majority rules to limit the taxation
of educated households so that they do not fall back into poverty. We define

7™ = max 7.
i€{1,...,n}

e Threshold flexible majority rule (TFM[T["“’”,?]): Under this rule, the share of
votes needed to implement a proposal, m(7"%*, 7), jumps from % to 1 if any group

1 is taxed higher than the threshold tax 7 stated in the constitution:

1 mazx =.
5 if 7" <

("=, 7)

1 if rmer > 7,

The threshold flexible majority rule ensures that a winning majority for the proposal
denoted by P, = {A7}, Asi}™ , can be obtained if, and only if, educated adults are not
taxed adversely, i.e. if 77" < 7. Adverse taxation means that former subsidized and
now educated groups are taxed most heavily because they can pay the highest taxes.
This would imply that children of educated taxed households will be not educated
at all. As soon as an agenda setter suggests an adverse tax scheme, the constitution
requires unanimous agreement, which, de facto, makes such taxation impossible to
implement. Note that the prevention of unconstitutional taxation must be enforced by

a constitutional court.

To sum up, Gersbach and Siemers (2005) have shown that under the constitution
C{BB,RoA, TFM(7;"**,7)} democracies may be able to educate a society. However,
there might be other political failures which could undermine the success of such a con-
stitution. In the next section we consider the fact that each group may have incentives
to buy or sell votes in order to influence the outcome of the voting. For example, it
might be profitable for designated taxed groups to make direct payments to untaxed

voters in order to influence them to vote against the implementation of the proposal.

6 The Model with Vote Buying

In the following, we assume that designated taxed groups may engage in up-front vote
buying. Up-front vote buying is a binding agreement that gives a group full control
of the vote of another group in exchange for an up-front payment. Hence, the agenda
setter may have an incentive to pay subsidies to untaxed groups in order to defend its

proposal against possible attacks of designated taxed groups.

12



So far, we have assumed that individuals within groups can coordinate themselves.
Now suppose that coordination among different groups is also possible. That is, the
designated taxed groups may have an incentive to form a coalition in order to prevent
the implementation of the proposal by means of vote buying. For simplicity, we assume
that each group in a coalition will have the same bargaining power, i.e. each group has

to make the same amount of payments.

The basic structure of the vote buying game follows Groseclose and Snyder (1996). We
assume a sequential game, with the agenda setting group, henceforth denoted by as,
moving first and the coalition of designated taxed groups moving last. This assumption
could be justified with the observation that, in reality, payments for votes on a bill
are typically written into the bill itself, as for example special conditions, subsidies,
exemptions, and so on. In our case, the payments of the agenda setting group for votes
are part of the proposal, i.e., they are part of the bill, and if it is costly to change bills,
then the coalition of the designated taxed groups is effectively able to move last. Note
that, if the randomly chosen agenda setter will not apply for agenda setting, the status
quo will prevail. Also note that individuals know at the vote buying stage who will be
taxed and who will receive subsidies if a proposal is accepted. In particular, at this
point in time the coalition of designated taxed groups is perfectly informed about the

offers made by the agenda setting group.

We now turn to the sequence of the vote buying game. The timing of events in period

t can be summarized as follows:

1. A group is randomly chosen to set the agenda. The agenda setter either an-
nounces a project proposal and its financing scheme, P, = {A7}, Asi}" |, or

makes no proposal.
2. (a) If the agenda setter made no proposal, the status quo will prevail.
(b) If the agenda setter announced a proposal, then

(i) The designated taxed groups decide on the basis of this proposal whether

or not to buy votes.
(ii) Vote buying does or does not take place.
(iii) The society holds a vote on the implementation of the proposal.

(iv) The project is or is not adopted. If the project is not adopted, the

status quo will prevail.

13



Given the constitution described in section 5, we will look at subgame perfect imple-
mentations in stages one and two. In order to find unique subgame perfect equilibria,
we introduce two tie-breaking rules. As a tie-breaking rule, TR, for agenda setting, we

assuime:

e TR 1: Group 7 will not apply for agenda setting if:
si =0

That is, the agenda setting group will announce a proposal, if and only if, it can strictly
improve the utility of its members by agenda setting, i.e., if the subsidies that they will
receive are positive. Alternatively, we can assume that there exist small but positive

fixed costs of agenda setting.

Referring to the voting behavior of unbribed groups, we assume that voters of group ¢
obviously support proposal P; if st > 0 and reject it if 77 > 0. However, if st = 77, then
the voters of the unbribed group 7 will be indifferent between supporting and rejecting

the proposal. As a tie-breaking rule, we assume

e TR 2: A voter of unbribed group 7 supports the proposal P; if:

Recall that we have assumed that a proposal either levies taxes on individuals of a
group (including a zero tax rate) or provides subsidies. That is, designated taxed
groups will vote against the proposal, whereas designated untaxed groups which are
unbribed will vote in favor of the proposal. Note that we implicitly assume that the
voting behavior of the voters is myopic, i.e., households will not take into account that

their voting behavior may influence the outcome of votings of subsequent generations.

We now observe the vote buying stage. If vote buying occurs, both the agenda set-
ting group and the coalition of designated taxed groups are interested in obtaining a
majority of votes for and against the proposal, respectively, while spending as little as
possible. That is, they compete for the votes of the groups determined not to be taxed.
We now turn to the payment promises of the agenda setting group and of the coalition
of taxed groups to the untaxed groups. We define NT = {i € Q |7/ =0 A i # as}
as the set of the designated untaxed groups in which the agenda setting group is not
included. Formally, let s¢ denote the offer of the agenda setting group to each member
of the untaxed group ¢ € NT, and let p! denote the payment offer of the coalition of
designated taxed groups to each member of the untaxed group ¢ € NT.

14



In the following, we assume that both the agenda setting group and the coalition of
designated taxed groups have an incentive to purchase untaxed groups if, and only
if, the expected tax revenues, respectively the tax burden, denoted by B, are strictly
higher than their total payment promises to the designated untaxed groups. However,
if this is not the case, buying of votes will not occur. That is, we assume that agents
will only buy votes if the gain from vote buying is positive. Alternatively, B, can
be interpreted as the budget or willingness to pay for implementing and preventing
the proposal, respectively, of the agenda setting group and the coalition of designated

taxed groups.

The incentives of these groups can be formalized basically as follows:!®

e VB(1): The agenda setting group will buy votes if, and only if:

B, > Z Asi, with st >0

1ENT

e VB(2): A coalition of designated taxed groups will buy votes if, and only if:

B, > > Apj with p; >0
1ENT

The preference of the agenda setting group and the coalition of designated taxed groups
is to win at minimal cost. In equilibrium, the utility of winning of the agenda setting
group is Asf® = B, — > .y As; > 0 and its utility of losing is zero, where As¢* is the
subsidy for the agenda setting group and ),y Ast the total of all payments incurred
by the agenda setting group (including zero subsidies to some of the untaxed groups). In
contrast, in equilibrium, the (dis)utility of winning for the coalition of designated taxed
groups amounts to — >,y Api and its utility of losing is —B;, where Y,y Apl is
the total of all payments incurred by the coalition of designated taxed groups (including
zero payment offers to some of the untaxed groups) and B, — > .\, Apt > 0 is the
value of winning if the majority votes against the proposal in equilibrium. Note that
the coalition of designated taxed groups will only engage in vote buying if it knows
that it will win in equilibrium. Otherwise, the coalition of designated taxed groups
will not buy any votes since those have to be paid for up-front. Also note that, if the
proposal of the agenda setting group is rejected, then the agenda setting group does

not have to fulfill its payment promises.

16We assume, similar to Dekel et al. (2004), that the behavior of the groups and their members
respectively is motivated by considerations of utility maximization.

15



We now turn to the designated untaxed groups which may have incentives to sell their
votes either to the agenda setting group or to the coalition of the designated taxed
groups. We assume that voters of untaxed groups sell their votes according to the

following rule:

e VS: A designated untaxed group ¢ € NT will sell the votes to the agenda setting
group if, and only if:

VS states that the coalition of designated taxed groups has to promise a designated
untaxed group more than the agenda setting group in order to win its vote.!” Note
that we implicitly assume that a vote buyer can monitor the casting of votes of the
purchased groups. That is, we assume that the purchased groups will not deviate
and vote in favor of the opponent group. In reality, vote buyers can, for example,
punish recipients if they do not vote as instructed or they can pay voters to abstain
from voting.'® Additionally, we assume that the agenda setting group cannot observe
which groups are bought by the coalition of the designated taxed groups. That is,
we implicitly assume that interest groups can buy votes at negligible costs, the risk
of vote buyers and sellers of being arrested and punished is zero and that there are
no moral costs of vote buying. Many studies provide evidence that these assumptions
seem plausible for developing countries.!® In the conclusions we discuss how these

assumptions impact on our results.

7 Results with Vote Buying

7.1 The Impossibility Result

In the following we use 7' to denote the number of periods a democratic society needs
to educate itself. Recall our assumption that the whole society is initially (¢ = 0) in
the state of backwardness, i.e. \j =1 Vi € Q. If there are vested interests and buying

of votes is possible, we obtain:

"Note that this assumption is merely made in order to simplify the analysis and the exposition.

18Gchaffer (2002b) gives a description of a number of strategies available to vote buyers to generate
or reinforce compliance.

19Gee, for example, Schaffer (2002b), Diaz-Cayeros and Magaloni (2003) and Pfeiffer (2004).
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Proposition 1

Consider the case in which there is a democracy with C{BB,RoA, TFM(1"**,T)}, with
7T = min{T°", 7*}, where 750 is the highest taxation allowed for members of groups
in a state of backwardness and 7* is the highest tax burden for members of an already
subsidized group that does not endanger schooling in the future. Such a democracy

cannot educate a society in finite time, i.e. T' = oo, when vote buying is possible.

The formal proof is given in the appendix.

Proposition 1 states that, under the constitution with the threshold flexible majority
rule (TFM), the balanced budget rule (BB) and the rotating agenda setting rule (RoA),
the possibility of vote buying will not enable a society to escape from the poverty trap.
Intuitively, the reason for this result is that the coalition of designated taxed groups
will only make payment offers to untaxed groups when the agenda setter makes a
proposal on which the society holds a vote. In order to win the vote, the agenda
setting group has to make equal payment offers to all designated untaxed groups, since
it knows that the coalition of designated taxed groups will engage in vote buying and
the coalition of designated taxed will buy the “cheapest” untaxed groups if it has
made different payment offers across groups. In contrast, since all designated taxed
groups will vote against the proposal, the coalition of designated taxed groups has
to buy only as many untaxed groups as needed to form a simple majority against
the proposal. Since the coalition of designated taxed groups has to buy fewer groups
than the agenda setting group and because it is sufficient to offer these groups slightly
more than the agenda setting group to win their vote, the coalition of designated
taxed groups has a positive gain from vote buying and it will form the least expensive
majority which will vote against the proposal. Hence, every proposal of the agenda
setting group would be refused. Since the randomly selected agenda setting group will
never receive positive subsidies, because of assumption TR 1, it will refuse to make a
proposal. Therefore, the education of a society is impossible and the economy remains

in the state of backwardness.

It could be assumed that the failure in the education of a society may also depend
on the fact that the whole society is initially in the poverty trap. Suppose that some
groups are already educated. However, this would only have an effect on the size of the
expected tax burden because educated individuals could be taxed more heavily. This
implies that the vote buying budget of the agenda setting group and the coalition of
designated taxed groups respectively is larger if the coalition of designated taxed group

is already educated. This, in turn, would only have an effect on the size of the payment
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offers to the untaxed groups. Since the coalition of designated taxed groups will make
its payment offers after the agenda setting group has announced its proposal, it will
still be able to bid in such a way that the proposal of the agenda setting group will
be rejected. Hence, an unequal income distribution in the society will not affect the

impossibility result.

In the appendix we also show that the total number of designated taxed groups has
no influence on the result derived above. Recall that the agenda setting group has to
buy all untaxed groups in order to win the vote, whereas the coalition of designated
taxed groups has to buy only as many untaxed groups as needed to form a simple
majority that will vote against the proposal. Suppose, for example, that the agenda
setting group will tax 7 groups, where 1 < 7 < (n — 1)/2. Note that, because of
assumption TR 2, all designated taxed groups will vote against the proposal. In order
to win the vote, the agenda setting group has to make vote buying as costly possible
for the coalition of designated taxed groups. That is, the agenda setting group has to
make equal payment offers to n — 1 — 7 untaxed groups, whereas the designated taxed
group has to buy only (n+1)/2 — T groups and offer these groups slightly more than
the agenda setting group. Hence, the number of taxed groups is also irrelevant for the

impossibility result.

In the following section we show how the negative effects of vote buying can be elimi-

nated by introducing appropriate constitutional rules.

7.2 The Result under a Repeated Voting Constitution

Since we have assumed that monitoring of voters is not possible for the agenda setting
group, the use of direct sanctions, e.g. the threat of punishment for vote buyers and
sellers respectively, may be inadequate to prevent vote buying. Moreover, in reality
it is difficult to find evidence for election fraud. Therefore, we have to develop other

constitutional rules to eliminate the practice of vote buying.

A suitable constitutional principle is to allow the agenda setting group repeated voting

on its proposal.?’ The additional agenda rule could be described as follows:

20The concept of repeated voting constitutions to remove opposition to socially desirable projects
has been introduced by Gersbach (2006) for the provision of public goods. In our context, we will
use the repeated voting constitution to break the blockade against human capital enhancing proposals
induced by vote buying. Repeated voting may also have other virtues. For example, Morton (1988)
has shown that agents can acquire information on voter preferences by observing the results of early
referenda and use that information in formulating a strategy for subsequent referenda.
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e Repetition of Voting (RoV(R)): If the proposal of an agenda setting group i is
rejected, the voting on that proposal can be repeated. A vote can be repeated
R times. If the proposal is accepted, repetition ends. However, if the proposal is

rejected R times, status quo continues to prevail.

We now describe the sequence in period ¢ in more detail: At the beginning of period £,
the agenda setting group is allowed to make a proposal. In the following, we focus on
proposals where the agenda setting group will tax (n —1)/2 groups and only subsidize
itself. In the next stage the society holds a vote on the implementation of this proposal.
If a majority votes in favor of the proposal, then the proposal is accepted. Otherwise,
there will be a revote on this proposal. If the project is rejected again, then there will
be a further voting on this subject. This procedure can be repeated for as long as the
proposal is not accepted. However, repetition of voting stops if the proposal is rejected

R times. In this case the status quo will prevail.

If buying of votes is possible, we obtain:

Proposition 2

Consider the case in which there is a democracy with C{BB,RoA, TFM(t/"**,7),RoV(R)},
7 = min{T*" 7*}, where 750 is the highest taxation allowed for members of groups
in a state of backwardness and 7* is the highest tax burden for members of an already
subsidized group that does not endanger schooling in the future, and the number of

possible voting repetitions amounts to

—1A sub
R=[R?" with R*:”2 TE L £>0.

Such a democracy can educate a society in finite time, i.e., T' < oo, when vote buying

is possible.

The formal proof is given in the appendix.

The result of proposition 2 is that repeated voting constitutions (RoV) in combination
with a threshold flexible majority rule (TFM) may enable a society to escape from the
poverty trap. The reason is the following: In the appendix we show that the possibility
of repeated voting makes vote buying more costly because the coalition of designated
taxed groups has to buy at least one untaxed group in each vote to form a minimal
coalition against the proposal. If the number of possible voting repetitions is sufficiently

large, then vote buying would not be profitable for the coalition of designated taxed

2INote that, since R* is a positive real number, we use the ceiling function to denote the minimal
natural number larger than or equal to R*.
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groups, since total payments needed to prevent the implementation of the proposal
will outweigh tax demand of the first round. Hence, it is optimal for the coalition of
designated taxed groups not to engage in vote buying in the first round. Thus, the
proposal of the agenda setting group will pass the legislation. The threshold flexible
majority rule guarantees that households could not be adversely taxed. Because of
the rotating agenda setting rule (RoA), each single interest group will be in office
and receive the required transfer AS. Hence, the education achieved in the period of

transfer is sustainable and consequently the society will be educated in finite time.2?

In order to limit redistribution and thus inequality in the society, we can introduce an
additional restriction. This restriction could be described as follows: Only proposals of
the agenda setting group are allowed to be repeated where the share of the tax revenue
for the agenda setting group does not exceed a certain threshold. For example, the
agenda setting group is only allowed to keep at most AS/B; of the tax revenues for itself.
This restriction states that the agenda setting group can channel subsidies amounting
to at most AS to itself. Given this restriction, the best strategy of the agenda setting
group is to divide the remaining tax revenues equally among the untaxed groups to
make each untaxed group equally expensive for the coalition of designated taxed groups
to invade. Note that we have assumed that the optimal choice of education, e°();), is
increasing with human capital and income respectively. That is, if the subsidies for the
untaxed groups are sufficiently large, it will have a positive effect on the educational
choice of their members. Hence, not only the children of the agenda setting group
would enjoy full-time schooling but also the children of the untaxed groups would have
at least some (basic) school education. This, in turn, would imply that the possibility
of vote buying and repeated voting constitutions in combination with a constraint on
the subsidization of the agenda setting group may substantially reduce the time needed

to educate the society.

However, it is clear that RoV will only work if repeated vote buying actually reduces
the wealth of the vote purchaser. The success of a repeated voting constitution could
possibly be in danger if “long-term vote buying contracts” are possible. A long-term
vote buying contract is a binding agreement that gives the vote buyer full control of
the vote of another group for more than one vote in exchange for an up-front payment.
However, we believe that long-term vote buying contracts are not feasible in reality.

The reason is that vote buying contracts are informal and therefore they cannot be

22Gersbach and Siemers (2005) have developed further suitable rules for overcoming the problem of
excessive taxation, for example, a taxpayer protection rule. Note that a repeated voting constitution
in combination with a taxpayer protection rule may also make the education of a society possible.
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enforced by courts. Vote sellers, for example, may have strong incentives to renegotiate
in future votings in order to enhance their welfare. Moreover, potential vote sellers may
not vote as instructed if future proposals of the agenda setting group will make them
better off. However, if long-term vote buying contracts are feasible, then further rules

have to be developed.

7.3 The Result under a Flexible Minority Rule

An alternative instrument is a threshold flexible minority rule where the required share
of votes is smaller than 1/2 if the proposal is constitutional. In our context, a constitu-
tional proposal is accepted if a minority votes in favor of the project. Correspondingly

to the threshold flexible majority rule, we define

7T — max T}
ie{1,...,n}

e Threshold flexible minority rule (TFMinority[Ttm“,?]): Under this rule, the
share of votes required to implement a proposal, v(7{"**,7), jumps from % to 1 if
any group ¢ is taxed higher than the threshold tax 7 stated in the constitution:

2 jf gmar <

(7", 7) =

1 if e > 7

In our context, as long as the proposal is constitutional, i.e., 7/"** < 7, it will pass
the legislation if at least two groups vote in favor of the project. That is, for the
rejection of the proposal, n — 1 groups have to vote against the proposal. However,

unconstitutional proposals, i.e., 7" > 7, could be blocked by a single group.

It might be possible that the subsidies for the agenda setting group do not suffice for
sustainable education, i.e. As}®* < AS. In this case, repeated subsidization is needed to
provide the children of the agenda setting group with permanent education. Therefore,

additional to the rotating of the agenda setting rule, we define

e Agenda repetition (AR): The agenda adopted in period ¢ can be repeated K times
in the subsequent periods if one-time subsidization is not sufficient to provide full-
time education for the agenda setting group. Therefore, an agenda setting group

is only chosen every K periods.

We summarize our findings in the following proposition:

21



Proposition 3

Consider the case in which a democracy with C{BB,RoA,AR, TFMinority(r,"**,T)},
with 7 = min{r** 7*}, where 7°“* is the highest taxation allowed for members of
groups in a state of backwardness and 7* is the highest tax burden for members of
an already subsidized group that does not endanger schooling in the future. Such
a democracy can educate a society in finite time, i.e., T < oo, when vote buying is

possible.

The formal proof is given in the appendix.

The result of proposition 3 is that a threshold flexible minority rule in combination with
the possibility of agenda repetition may enable a society to escape from the poverty
trap. In contrast to the constitution described in proposition 1 where a simple majority
was needed to reject a constitutional proposal, only a share of 2/n is now required for
the implementation of the project. That is, under the former decision rule the coalition
of designated taxed groups has to buy only as many untaxed groups as needed to form
a simple majority against the proposal. However, under the threshold flexible minority
rule the coalition of designated taxed groups is now forced to buy all untaxed groups to
prevent the implementation of the project. Since the agenda setting group has to buy
only one untaxed group, it is now in a position to make a payment offer to an untaxed
group so that vote buying is never profitable for the coalition of designated taxed
groups. That is, the total subsidies of the agenda setting group to this untaxed groups
are so high so that the coalition of designated groups cannot afford the additional
payments needed to purchase the votes of the remaining untaxed groups. Hence, all
untaxed groups will vote in favor of the proposal and because of the threshold minority
rule it would be accepted. The main drawback of this rule is that the agenda setting
group’s utility of winning, i.e. the difference of tax revenues and the total payments of
the agenda setting group to the untaxed groups, can be small. In this case, repeated
subsidization of the agenda setting group is required (AR). Moreover, the threshold
flexible minority rule guarantees that households could not be adversely taxed and
because of the rotating agenda setting rule (RoA), each single interest group will be
in office and be receiving. Hence, the education achieved in the period of transfer is

sustainable and consequently the society will be educated in finite time.

Note that subsidization of the untaxed group will have a positive effect on the edu-
cational choice of their members. Hence, not only the children of the agenda setting
group would benefit from the agenda repetition but also the children of the subsidized

untaxed group. This effect may compensate for the drawback that the agenda setting
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group may need some periods to educate its members.

8 Conclusions

Our paper has granted two insights. First, we have shown that if agents can buy and
sell votes, then the education of a democratic society is impossible and hence society
will remain in the poverty trap. The reason for this pessimistic result is that a coalition
of designated taxed groups will have opportunities to counterattack if the society holds
a vote on a proposal of the agenda setting group. This negative result may provide one
possible explanation, amongst others, as to why societies in many developing countries
are caught in poverty trap for a long time. Note that our result that vote buying has a
negative effect on the economic development ties in with the findings of Docquier and
Tarbalouti (2001).

Second, we have presented two appropriate constitutions, namely the repeated voting
constitution and the constitution with a threshold flexible minority voting rule, to elim-
inate the negative effects of vote buying. Repeated voting constitutions, in combination
with a threshold flexible majority rule, may make the education of a society possible
because the possibility of repeated voting would make vote buying for the designated
taxed groups more costly and therefore less attractive. A constitution with a thresh-
old flexible minority rule in combination with the possibility of repeated subsidization
may also educate a society because the flexible minority rule substantially raises the
vote buying costs for the coalition of designated taxed groups. The reason is that, in
contrast to the flexible majority rule, the coaliton of designated taxed groups is now
forced to buy more untaxed groups to prevent the implementation of the project. The
design of both constitutions demonstrates that it is necessary to provide the agenda
setting group with more power compared to the case without vote buying in order to

overcome the poverty trap.

Our analysis is based on some crucial assumptions. For example, we assume that vote
buyers can perfectly monitor the casting of votes of the purchased groups. Obviously,
relaxing this assumption would make vote buying more costly and thus less attractive.
The reason is that the coalition of designated groups may be forced to buy more groups
to form a supermajority against the proposal in order to compensate the potential loss
of votes of deviating groups. If monitoring is not possible, then buying of votes may
not be attractive for the coalition of designated taxed groups because the untaxed

groups may take the money and vote in favor of the proposal of the agenda setting
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group. Further crucial assumptions are that agents can buy votes at no charge, there
are no moral costs of vote buying and the risk of vote buyers and sellers being arrested
and punished is zero. Apparently, relaxing these assumptions would also make vote
buying less likely to occur and the education of a society more likely. Moreover, we
have assumed throughout the paper that the payment offers of the designated taxed
groups are made up-front. One might wonder what would happen if vote buyers can
make post-voting payments. However, post-voting payments may create a commitment
problem because vote buying contracts cannot be enforced by courts. This may possibly

make the occurrence of vote buying less likely.

There are interesting possible extensions of our model. For example, we have assumed
that vote buying is a binding agreement that gives a group full control of the vote
of another group in exchange for a cash payment. In reality, however, there are dif-
ferent forms of vote buying. In some developing countries, for example, clientelism
is prevailing. That is, some groups have control over valuable resources, for example
access to arable land, fertilizers, water and so on and they are in a position to exploit
their “market power” and demand compliance from their clients who wish to have a
share of those goods. It would be an interesting point for future research to exam-
ine whether the constitutional rules developed in this paper may be appropriate to

overcome poverty in such a setting.
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A Proofs

Proof of Proposition 1:
We now show that in the presence of vote buying, even with rules such as the threshold
flexible majority rule (TFM), the balanced budget rule (BB) and the rotating agenda

setting rule (RoA), democracies may fail to educate a society.

Firstly, note that we use subgame perfect equilibrium as the solution concept. Also note
that, since we have a finite game with perfect information, subgame-perfect equilibria in
pure strategies can be found by backward induction. Therefore, we start by considering
stage 2 of the vote buying game and analyze the reaction of the coalition of designated

taxed groups for an arbitrary proposal of the agenda setting group.

Note that the agenda setting group can tax at most (n —1)/2 groups if it wants to win
the vote. Let 7 denote the number of designated taxed groups, where 0 < 7 < (n —
1)/2. Hence, the number of designated untaxed groups amounts to n —7 — 1. Initially
all groups are caught in the poverty trap, Ay = 1 Vi € €, i.e., the agenda setting

group can levy taxes amounting to at most A7

on each taxed group. Moreover, all
groups know which group will be taxed and which will receive subsidies if the proposal
is accepted. The expected total tax revenue of the agenda setting group is therefore
given by:

B, = TAr (10)

In the following, we show that any proposal which includes payment promises to un-
taxed groups will lead to zero subsidies for the agenda setter, which implies that the
randomly chosen agenda setter will never apply for agenda setting. Consider a pro-
posal of the agenda setting group which includes payment promises to untaxed groups
in order to form a coalition of untaxed groups that supports the proposal. Since the
coalition of designated taxed groups will move second and attack the weakest part of
the agenda setting group’s coalition, the best strategy of the agenda setting group is
to make each untaxed group equally expensive for the coalition of designated taxed
groups to invade.??> That is, the agenda setting group will offer the same amount of

subsidies to all n — T — 1 untaxed groups. It is clear that the best the agenda setting

23Subsequent to this proof, we show in lemma 1 that proposals with unequal payment offers or
proposals with payment offers only to (n — 1)/2 groups to ensure a simple majority could also be
prevented by vote buying. Since we have assumed that the coalition of designated taxed groups will
buy the “cheapest” untaxed groups in order to form a simple majority against the proposal, such
proposals would only reduce the total amount of payments which have to be paid by the coalition of
designated taxed groups in order to form a minimal winning coalition.
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group can do in order to win the vote is to use the entire expected tax revenues, B,
to purchase votes.?* The highest possible payment offer of the agenda setting group to
each designated untaxed group ¢ € NT is therefore given by:

: B,

Asy = —— Vi e NT 11

b n-T-1 (11)
Inserting (10) in (11) yields:
T

Asi= oy

AT Vi€ NT (12)
After the announcement of the proposal, the coalition of designated taxed groups
may have an incentive to buy votes of the untaxed groups in order to prevent the
implementation of the proposal. Therefore, we now consider the payment offers of the
coalition of designated taxed groups. Note that, since we have assumed that unbribed
groups will vote against the proposal if 77 > 0, all taxed groups will vote against
the proposal. That is, for the coalition of designated taxed groups it suffices to buy
(n+1)/2 — T designated untaxed groups to form a minimal coalition that will vote
against the proposal. The coalition of designated taxed groups has to pay each of them

the amount of

_ T
n—T-1

in order to prevent the realization of the agenda setting group’s proposal.

AT e, >0 (13)

However, the coalition of designated taxed groups will buy votes if, and only if, VB(2),
B, > >y Ap}, holds, i.e., if the following condition is fulfilled:
n—3

sub . =
€<(n+1—2T)(n—1—T)TAT =€ (14)

Recall our assumption that n > 3. Since 0 < 7 < ”T_l, £ is positive, i.e., the potential
gain of vote buying for the coalition of designated taxed groups is positive and therefore
it is profitable for the coalition of designated taxed groups to engage in vote buying.
According to assumption VS, comparing (12) with (13) yields that the groups which are
“purchased” by the coalition of designated taxed groups will vote against the proposal.

Hence, the proposal is not adopted.?

We now turn to the first stage of the vote buying game. Due to the tie-breaking rule

TR 1, the agenda setting group will never apply for agenda setting because, for any

Z4Note that the following argumentation also holds for proposals where Asg® > 0.

25Note that for n = 3, € amounts to zero. That is, in this case the untaxed group receives payments
amounting to A7*%® from the agenda setting group and therefore, because of assumption VS, it votes
in favor of the proposal. The subsidies for the agenda setting group, however, will amount to zero.
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possible proposal, it will never receive a positive subsidy. Hence, the human capital in
the next period amounts to AL,; = 1 for all groups and the education of a society is
not possible.

O

Lemma 1
If the agenda setting group makes a proposal, then the best strategy of the agenda
setting group is to make each untaxed group equally expensive for the coalition of

designated taxed groups to invade, i.e., to play a leveling strategy.

Proof:

We now show that in the vote buying game the best strategy of the agenda setting
group is to play a leveling strategy. Therefore, we show that proposals with unequal
payment offers would only reduce the total amount of payments which have to be
paid by the coalition of designated taxed groups in order to form a minimal winning

coalition.

Firstly, let S; denote the total amount of payments of the agenda setting group to the

untaxed groups in period ¢:

Secondly, assume that the condition VB(1)
B, > S, (15)

holds. In the following we will call the strategy where each of the n — 7 — 1 untaxed

St
n—7T-1

groups will receive the same amount, i.e., Ast = Vi € NT, a leveling strategy.

We now turn to proposals with unequal payment offers. Let N7 denote the set where
Ast < njt11 Vi € NT, and NT; denote the set where Asi > njifl Vi € NT,. More-
over, let | NT} | be the total number of groups belonging to set NT;. Correspondingly, let
|NT3| be the total number of groups belonging to set NTy. Note that NT{UNT, = NT

and the total number of untaxed groups, |[NT|, amounts to n — 1 — 7. Condition (15)

can now be rewritten as:
B> Y Asi+ ) As (16)
iENT} iENTy
Recall that for the coalition of designated taxed groups it suffices to buy (n+1)/2—T
groups to form a minimal coalition that will vote against the proposal and we assume
that the coalition of designated taxed groups will buy the cheapest groups. Note that
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the coalition of designated taxed groups has to pay each of these groups the amount
Ap, = As} + ¢ in order to win their vote. For %1 — 7 < |NT}| it is obvious that the
value of winning for the coalition of designated taxed groups i.e. the difference between
the expected taxed burden and the payments to untaxed groups needed to reject the
proposal, B, — > .. NTy Apt > 0, is greater than in the case where the agenda setting
group is playing a leveling strategy.

Now consider the case where = —7 > |[NT;|. Let [NTy| and [NTy| := 1 —T —|NT; |
be the number of untaxed groups that the coalition of designated taxed groups needs
to form a minimal winning coalition. |N7T3| is given by N — 1 — T — |[NTi|. Note

that |[NTy| — |[NT;| groups with payment offers of the agenda setting group amounting

to Ast > n_*?r*_l are not purchased by the coalition of designated taxed groups. In

contrast, under the leveling strategy the payment offers of the agenda setting group

for the |NTy| — [NTj| groups would amount to As} = —3t—. Hence, the value of vote
buying under the leveling strategy amounts to n_‘fr‘_l -(|[NT,| —|NT}]|). In contrast, the

value of vote buying for proposals with unequal payment offers arises from (|NT;| —
|NTy|) - Ast which is weakly higher than under the leveling strategy, and from strictly
lower payments to |N7Ti| groups compared to the outcome with a leveling strategy.
This implies that the value of winning for the coalition of designated taxed groups is
greater than in the case where the agenda setting group is playing a leveling strategy.
Thus, we have shown that proposals with unequal payment offers would only reduce
the total amount of payments which have to be paid by the coalition of designated
taxed groups in order to form a minimal winning coalition.

O

Proof of Proposition 2:
We now show that under the constitution C with the threshold flexible majority rule
(TFM), the balanced budget rule (BB), the rotating agenda setting rule (RoA) and

the repetition of voting rule (RoV), democracies may be able to educate a society.

In the following, we are looking for subgame-perfect equilibria in pure strategies which
can be found by backward induction. Therefore, we will derive the condition for the
number of repetitions of voting, where vote buying is not profitable for the coalition
of designated taxed groups. The repetitions of votes are indexed by r € {0,1,..., R}.
Let By(r) denote the total expected tax revenue if the voting is repeated r-times. Let
Asi(r) denote the subsidy that group i € NT would receive from the agenda setting
group, if the proposal is accepted after it was rejected r times before. Correspondingly,

let Api(r) denote the payments that group ¢ € NT would receive from the coalition
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of designated taxed groups, if it again votes against the proposal which was already

rejected r times before.

At the beginning of period ¢, the agenda setting group is allowed to make a proposal. In
the following, we focus on proposals where the agenda setting group will tax (n—1)/2
groups and pay no subsidies to the untaxed groups, i.e. Asi(r) = 0 Vi € NT and
Vr € {0,1,...,R}. Recall that initially all groups are caught in the poverty trap,
Ao =1 Vi € Q. That is, the expected tax revenues in the first round, i.e., when the

number of repetitions is zero, are given by

—1
B,(0) = "TATS“” (17)

Since the agenda setting group will tax (n — 1)/2 groups it suffices for the coalition of
designated taxed groups to buy one untaxed groups to form a minimal coalition that

will vote against the proposal and to pay this group
Ap(r) =€, €¢>0

in each voting. In order to win R-times the voting against the proposal, the coalition

of designated taxed groups has to pay the total amount of:

R
Z Ap(r) = [Ap(0) +Ap (1) + ... + Ap (R)]
r=0
= R-¢ (18)
We are now able to derive the number of repetitions of this proposal which ensures that
vote buying will not be attractive for the coalition of designated taxed groups. The

condition where vote buying is never profitable for the coalition of designated taxed

groups is given by:
R
ZAPt(r) > By(0)
r=0

Hence, the number of repetitions R* where vote buying will be not profitable for the

coalition of designated taxed groups is implicitly given by:

Z Api(r) = B(0) (19)

We now return to equation (19) in the light of equations (17) and (18). We obtain

—1
R -e= T —Art (20)
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Rearranging equation (20) yields

Rt 1 Agsub
2 €

Since R* is a positive real number, we have to use the ceiling function for R*. The

ceiling function is denoted by [R*| and it denotes the minimal natural number larger

than or equal to R*.

To sum up: If the voting is only repeated R < [R*| times, then it is profitable for
the coalition of designated taxed groups to buy votes, since S, Ap,(r) < B;(0).
However, if R > [R*], then vote buying is not profitable for the coalition of designated
taxed groups, since VB(2) is not fulfilled. Thus, applying backwards induction, it is
optimal for the coalition of designated taxed groups not to engage in vote buying.

Hence, the proposal will be accepted in the first voting.

We now show that it is not profitable for the agenda setting group to deviate if voting
on a proposal can be repeated R* times. First, it is not profitable for the agenda
setting group to tax more than (n — 1)/2 groups. This would imply that the proposal
would never be accepted, since a majority would always vote against the proposal, i.e.,
the subsidies for the agenda setting group would amount to zero. Second, it is not
profitable for the agenda setting group to tax fewer than (n — 1)/2 groups. Obviously,
these proposals would be accepted since the coalition of designated taxed groups now
has to buy now more than one group to win each vote. However, taxing less than
(n—1)/2 groups would entail a reduction of the subsidies for the agenda setting group.
Hence, taxing fewer than (n — 1)/2 groups is not profitable for the agenda setting
group. Third, it is not profitable for the agenda setting group to pay positive subsidies
to the untaxed groups. It appears that these kind of proposals would also be accepted,
since subsidizing of untaxed groups would make vote buying more costly and therefore
less attractive for the coalition of designated taxed groups. However, subsidizing of
untaxed groups would also lead to lower subsidies for the agenda setting group. Hence,

subsidizing of untaxed groups is also not profitable for the agenda setting group.

The remaining part of this proof is analogous to the proof of proposition 4 in Gersbach
and Siemers (2005). Therefore, we only give a brief sketch. The threshold flexible
majority rule, TEFM(7/™ 7), with 7 = min{7*%®, 7%}, where 7% is the highest taxation

allowed for members of groups in a state of backwardness and
™ =1 <a(zh(e(a+3)+1— (A +¢)

is the highest tax burden for members of an already subsidized group that does
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not endanger schooling in the future, is used to prevent adverse taxation. Hence,
TFM(7/"**,T) ensures sustainable, full-time education for the offspring of the agenda

setting group. The corresponding flexible majority rule is given by:

1 max =.

5 if 7T <7
mar =\ __

my (1", T) =

1 if 7" > T,
where my(7"**, 7) denotes the required majority depending on the maximum tax rate
levied on the households. Because of the Rotating agenda setting rule (RoA), each
single interest group will be in office and receive the required transfer As. Hence,
the education achieved in the period of transfer is sustainable and the society will be

educated in finite time.
O

Proof of Proposition 3:
We now show that under the constitution C with the threshold flexible minority rule
(TFMinority), the balanced budget rule (BB) and the rotating agenda setting rule

(RoA), democracies may be able to educate a society.

In the following, we focus on proposals where the agenda setting group will tax 7T
groups, where 1 <7 < n — 2, and subsidize itself and one designated untaxed group.
Recall that initially all groups are caught in the poverty trap, \j = 1 Vi € . That is,

the expected tax revenues are given by

By = TAr™ (21)

Note that, in contrast to the constitution in proposition 1 where a simple majority was
needed to reject a constitutional proposal only a share of (n—2)/n is needed to prevent
the implementation of the project. That is, the coalition of designated taxed groups
is now forced to buy all untaxed groups to prevent the implementation of the project
whereas the agenda setting group needs the vote of only one untaxed group to win the
voting. In order to prevent the proposal, the coalition of designated taxed groups has
to pay the amount ¢ to each of n — 2 — 7 non-subsidized untaxed groups. That is, the
total amount is given by (n — 2 — T)e. Moreover, the coalition of designated taxed
groups also has to buy the subsidized group. The payments to this group amount to

Asi+e. Hence, total payments to the untaxed groups which are needed to prevent the
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proposal are given by:

Y Ap = (n—2-T)e+ (As;+e)
tENT

= (n—1-T)e+As

The condition where vote buying is never profitable for the coalition of designated
taxed groups is given by:

Z Api > By

iENT
We are now able to derive the amount of subsidies the agenda setting group has to
pay to the untaxed group which guarantees that vote buying is not profitable for the

coalition of designated taxed groups. It is given by:
Ast=B;—(n—1-"T)e (22)
Inserting (21) into (22) yields:
Asi=TAT™ —(n—1-"T)e (23)

We now turn to the subsidies for the agenda setting group. Recall that the subsidies

for the agenda setting group are given by:
As?® = B, — Ast (24)
Inserting (21) and (23) into (24) yields:
AsP=(n—1—-T)e

Obviously, the agenda setting group will only tax one group, since subsidies for the
agenda setting are maximal if 7 = 1. According to assumption VS, the subsidized
untaxed group will vote in favor of the proposal. Moreover, because of TR 2, all non-
subsidized untaxed groups will also vote in favor of the proposal. Hence, the proposal
will be adopted.

Note that, if Asf® = (n — 2)e > AS, then the education of the children of the agenda
setting is sustainable. However, if (n —2)e < AS, then the education of the children of
the agenda setting is not sustainable. That is, in the case of a one-time subsidization,
the lineages of this group will fall back into the poverty trap over time. Consequently
repeated subsidization is required. Hence, in this case we need a further constitutional

rule, namely the agenda repetition rule (AR). Recall that under the agenda repetition
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rule the agenda setting group is allowed to repeat its proposal K times in the subsequent
periods if one-time subsidization is not sufficient to provide sustainable education for
the agenda setting group. We use K* to denote the minimal number of periods a
continuously subsidized household of the agenda setting group needs to accumulate
human capital of at least A\* + €. Suppose, that s{* <'s. Then, K* is implicitly given
by:

.
Mie =Y _{zhle(a+s)}F = X" +e
k=0

To sum up: The possibility of agenda setting repetition ensures that the member of
the agenda setting group will be fully educated. The threshold flexible majority rule,
TFV(re®,7), with 7 = min{7°“®,7*}, is used to prevent adverse taxation. Hence,
TEV(7;"** T) ensures sustainable education for the offspring of the agenda setting
group. Because of the rotating agenda setting rule (RoA) each single interest group
will be in office and receive the required transfers for full-time schooling. Hence, the
education achieved in the period(s) of transfer is sustainable and the society will be
educated in finite time.

O

33



References

Daron Acemoglu and James A. Robinson. A theory of political transitions. American
Economic Review, 91(4):938-963, September 2001.

Philippe Aghion, Alberto Alesina, and Francesco Trebbi. Endogenous political insti-
tutions. Quarterly Journal of Economics, 119(2):565-611, May 2004.

Philippe Aghion and Patrick Bolton. Incomplete social contracts. Journal of the
FEuropean Economic Association, 1(1):38-67, March 2003.

Gary M. Anderson and Robert D. Tollison. Democracy in the marketplace. In
William M. Crain and Robert D. Tollison, editors, Predicting Politics, pages 285-303.
Ann Arbor: University of Michigan Press, 1990.

David P. Baron and John A. Ferejohn. Bargaining in legislatures. The American
Political Science Review, 83(4):1181-1206, December 1989.

Robert J. Barro. Democracy and growth. Journal of Economic Growth, 1(1):1-27,
March 1996.

Kaushik Basu. Child labor: Cause, consequence, and cure, with remarks on interna-
tional labor standards. Journal of Economic Literature, 37(3):1083-1119, 1999.

Kaushik Basu. The intriguing relation between adult minimum wage and child labour.
The Economic Journal, 110(462):C50-C61, 2000.

Kaushik Basu and Zafiris Tzannatos. The global child labor problem: What do we
know and what can we do? Working Paper 03-06, CAE, 2003.

Kaushik Basu and Pham Hoang Van. The economics of child labor. American Economic
Review, 88:412-427, 1998.

Clive Bell and Hans Gersbach. Child labor and the education of a society. Discussion
Paper 338, Institute for the Study of Labor (IZA), 2001.

James M. Buchanan and Gordon Tullock. The Calculus of Consent: Logical Founda-

tions of Constitutional Democracy. University of Michigan Press, 1962.
Ernesto Dal Bé. Bribing voters. Discussion Paper No. 39. University of Oxford, 2000.

Eddie Dekel, Matthew O. Jackson, and Asher Wolinsky. Vote buying. mimeo, October
2004.

34



Sylvain Dessy. A defence of compulsive measures against child labor. Journal of
Development Economics, 62:261-275, 2000.

Dhammika Dharmapala. Legislative bargaining and vote buying under the influence
of lobbying. Center for Basic Research in the Social Sciences, Harvard University,
1999.

Alberto Diaz-Cayeros and Beatriz Magaloni. The politics of public spending. part i -
the logic of vote buying. Backround Paper for the World Bank Development Report
2004, Stanford University, 2003.

Alberto Diaz-Cayeros, Beatriz Magaloni, and Barry R. Weingast. Tragic brilliance:

Equilibrium hegemony and democratization in mexico. Stanford University, 2003.

Avinash Dixit, Gene M. Grossman, and Elhanan Helpman. Common agency and co-
ordination: General theory and application to governmental policy making. Journal
of Political Economy, 105(4):752-769, August 1997.

Frédéric Docquier and Essaid Tarbalouti. Bribing votes: A new explanation to the
“Inequality -redistribution” puzzle in ldc’s. Public Choice, 108(3-4):259-272, 2001.

Allan Drazen. Political Economy in Macroeconomics. Princeton University Press, 2000.

Ulrich Erlenmaier and Hans Gersbach. Flexible majority rules. Discussion Paper 305,
University of Heidelberg, December 1999.

Hans Gersbach. Dividing resources by flexible majority rules. Social Choice and Wel-
fare, 23(2):295-308, October 2004.

Hans Gersbach. Repeated voting. mimeo, 2006.

Hans Gersbach and Lars-H.R. Siemers. Can democracy educate a society? Discussion
Paper 1693, Institute for the Study of Labor (IZA), 2005.

Tim Groseclose and James M. Snyder, Jr. Buying supermajorities. The American
Political Science Review, 90(2):303-315, June 1996.

Gene M. Grossman and Elhanan Helpman. Electoral competition and special interest
politics. Review of Economic Studies, 63(2):265-286, April 1996.

Gene M. Grossman and Elhanan Helpman. Special Interest Politics. MIT Press, 2001.

Elhanan Helpman. Politics and trade policy. Working Paper 5309, NBER, 1995.

35



Allen D. Hicken. The market for votes in thailand. Prepared for delivery at Trading
Political Rights: The Comparative Politics of Vote Buying conference, MIT, 2002.

Saqib Jafarey and Sajal Lahiri. Child labour: Theory, policy and evidence. World
Economics, 2(1):69-93, 2001.

Micheal S. Kochin and Levis A. Kochin. When is buying votes wrong? Public Choice,
97(4):645-662, 1998.

Matthias Messner and Mattias K. Polborn. Voting on majority rules. Review of FEco-
nomic Studies, 71(1):115-132, January 2004.

Sanford Morton. Strategic voting in repeated referenda. Social Choice and Welfare, 5
(1):45-68, March 1988.

Christine Moser. Poverty reduction, patronage or vote buying? the allocation of public

goods and the 2001 election in madagascar. mimeo, June 2004.

Mancur Olson. Dictatorship, democracy, and development. The American Political
Science Review, 87(3):567-576, September 1993.

Torsten Persson and Guido Tabellini. Political economics and macroeconomic pol-
icy, October 1997. prepared for Taylor, J. and M. Woodford (eds.) Handbook of

Macroeconomics.

Torsten Persson and Guido Tabellini. Political Economics — Ezplaining Economic
Policy. MIT Press, Cambridge (USA) and London, 2000.

Jan Pettersson. Democracy, regime stability, and growth. Stockholm University, 2002.

Silke Pfeiffer. Vote buying and its implications for democracy: Evidence form
latin america. Global Corruption Report 2004, Transparency International, 2004.
www.globalcorruption.org/download /gcr2004,/07_Vot3_buying.pdf.

Tomas J. Philipson and James M. Snyder, Jr. Equilibrium and efficiency in an organized
vote market. Public Choice, 89(3-4):245-265, 1996.

Adam Przeworski and Fernando Limongi. Political regimes and economic growth. The
Journal of Economic Perspectives, 7(3):51-69, Summer 1993.

Shelly Rigger. Weighing a shadow: Toward a technique for estimating the effects
of vote-buying in taiwan. Prepared for delivery at Trading Political Rights: The
Comparative Politics of Vote Buying conference, MIT, 2002.

36



Frederic Charles Schaffer. Disciplinary reactions: Alienation and the reform of vote
buying in the philippines. Prepared for delivery at Trading Political Rights: The
Comparative Politics of Vote Buying conference, MIT, 2002a.

Frederic Charles Schaffer. What is vote buying? empirical evidence. Massachusetts
Institut of Technology, 2002b.

Frederic Charles Schaffer. Vote buying in east asia. Global Corruption Report 2004,

Transparency International, 2004.

Thomas C. Schelling. The Strategy of Conflict. Cambridge, Massachusetts: Havard
University Press, 1960.

Larry Sirowy and Alex Inkeles. The effects of democracy on economic growth and
inequality: A review. Studies in Comparative International Development, 25(1),
1990.

Kenneth A. Swinnerton and Carol Ann Rogers. The economics of child labor: A
comment. American Economic Review, 89(5):1382-1385, 1999.

José Tavares and Romain Wacziarg. How democracy affects growth. European Eco-
nomic Review, 45(8):1341-1378, August 2001.

Donald Wittman. Why democracies produce efficient results. Journal of Political
Economy, 97(6):1395-1424, 1989.

Peyton Young. Optimal voting rules. The Journal of Economic Perspectives, 9(1):
51-64, 1995.

37



