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Preface

While liberal democracies are the best systems of self-governance
for societies, they rarely invoke great enthusiasm. On the one
hand, democracies have been known to fail in achieving efficient
or fair allocations. On the other hand, many citizens take the
democratic system for granted as they have yet to experience an

alternative.

In this book the vision we propose is that the potential of democ-
racies has not yet been exhausted, and that optimal democracies
are both the utopia for societies and the aim that scientists should

be committed to.

We present a number of ideas for drawing up new rules to im-
prove the functioning of democracies. The book falls into two

parts.

The first part examines ways of combining incentive contracts
with democratic elections. We suggest that a judicious combina-
tion of these two elements as a dual mechanism can alleviate a
wide range of political failures, while at the same time adhering

to the founding principles of democracies.

The second part presents new rules for decision-making and
agenda setting. Together with modern communication devices,

these rules can sometimes transcend the limitations of liberal
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democracies in achieving desirable outcomes. Examples of such
rules include the flexible majority rule where the size of the ma-
jority required depends on the proposal, or the rule that only

those belonging to the winning majority can be taxed.

At this stage, the scope and utility of these suggestions cannot
be fully estimated. However, we hope that the ideas presented
will at least to some extent revive an interest in the democratic

system and an appreciation of its potentials.

I take great pleasure in expressing my thanks to many friends
and colleagues who have helped me critically assess the ideas. Pe-
ter Bernholz, Ulrich Erlenmaier, Volker Hahn, Hans Haller, and
Verena Liessem challenged the models and arguments presented
in this book and prompted me to rethink the main implication of
this work. I benefitted from discussions at the annual meetings of
the European Public Choice Society, the Econometric and Euro-
pean Economic Association, the German Economic Association,
at seminars on my tour of California (Universities of Los Angeles,
Davis, Irvine, and San Diego) and at seminars in Basel, Leuven,
Mannheim, and Rotterdam. I am deeply grateful for various com-
ments and help along the way from Alexandrina Braack, Clive
Bell, Jiirgen Eichberger, Amihai Glazer, Hans-Peter Griiner, Mar-
tin Hellwig, Mark Machina, Wolfgang Merkel, Thomas Petersen,
Till Requate, Annette Schiller, Manfred Schmidt, Armin Schmut-
zler, Otto Swank, and Eva Terberger. Finally, I would also like
to thank Andrew Jenkins, Markus Miiller, and Michael Neumann

for their excellent research assistance.

Heidelberg, August 2004 Hans Gersbach
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Part 1

Incentive Contracts and Elections



1. Overview

1.1 The Ideas

In the first part we suggest that the judicious combination of in-
centive contracts and democratic elections might alleviate a range
of potential inefficiencies in democratic decision-making without
impairing the essence of democracies, such as equal agenda and
voting rights, freedom of speech, and free formation of political
parties. We present four broad ideas on how the dual mechanism
- contracts and elections - may be used to overcome shortcomings

in democracies.
e Short-termism and long-term policies

Many efficient policies have an investment characteristic for vot-
ers with short-term costs, while the benefits accrue after future
elections. Examples include the pressing issue of unemployment

in Europe or environmental protection.

Often, voters may not be able to motivate politicians to invest in
long-term beneficial projects, because future benefits for society
have little bearing on elections today. The dual mechanism can

help to solve such underinvestment problems.

The combination of incentive contracts and elections takes the
following form. If a politician wishes to stand for reelection or if
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he is successfully reelected, he must accept that his future income
or utility is dependent on future developments in the society. For
instance, if his policies generate long-term benefits for society,
a politician may receive special monetary remunerations in the

distant future, or he may become a special honorary citizen.

We consider two scenarios in which long-term contracts coupled
with democratic elections can align the interests of politicians and
voters. In the first case, voters cannot immediately distinguish be-
tween the types of policies undertaken and try to infer them from
the information available. In the second case, the type of policy
is known to the voters, but they may be faced with asymmet-
ric information regarding the types of politicians. In this case,
we also allow politicians to offer incentive contracts themselves

during their campaigns.

e Randomness of elections, credible communication, and reelec-
tion thresholds

The randomness of future election outcomes may not provide
politicians with sufficient motivation to devote a socially desir-
able amount of effort to certain tasks. For example, when voter
preferences shift, sanctions or rewards created by elections are in-
sufficient to motivate politicians to act in the interest of voters.
The politician then has an incentive to choose the effort allocation

according to his own preferences.

During campaigns, however, politicians may promise policies
that, once they are in office, lack sufficient incentives for their
implementation, thus depriving these promises of credibility. We
suggest that adding threshold incentive contracts to the election

mechanism can make communication credible between politicians
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and the public during campaigns and provide socially desirable
incentives. A threshold contract stipulates the minimum perfor-
mance level a politician must achieve in order to have the right
to stand for reelection. At first, these contracts may appear to
worsen the problem that politicians are often unrewarded for their
efforts, as their probability of remaining in office decreases. How-
ever, when reelection chances are uncertain, social welfare can
be increased through the incentive contract, as deviations toward

lower effort are punished more heavily.

The threshold incentive contract is equivalent to a conditional
term limit imposed by a court or by the candidate himself. Thus,
it does not diminish the scope of the fundamental liberal demo-
cratic principle of free and anonymous elections. Finally (and re-
lying more on intuitive arguments than on models), more credi-
ble communication would be helpful in avoiding public discontent
with the political process. This effect is desirable for the very

long-term perspectives democracies should have.
o Effort incentives and monetary rewards

Democratic societies use elections and reelections to motivate
politicians to invest effort in accordance with the desires of the
voters. This can make for a challenging motivation problem, be-
cause the outcomes of tasks may be difficult to measure and ob-
serve. Whereas the consequences of combatting unemployment or
the consequences of crime prevention measures can be derived
from a time series of a single number, the outcome of a reform
of the health-care system is not measurable in simple figures, or

with any high degree of precision.
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We show that elections cannot provide sufficient incentives to
implement the socially optimal solution when the benefits from a
politician’s effort are sufficiently noisy. We suggest that it is bene-
ficial to add an incentive contract that the politician must accept
in order to stand for reelection, even if all possible information
about the performance of the politician is available to voters at
the election date. An incentive contract stipulates the wages the
politician receives in the first and second period, as long as he is
in office. The combination of elections and an incentive contract

for the politician leads to a socially optimal effort level.
e Selection of candidates and wage costs

While we can offer simple models to support our ideas, we also
provide an example for the limitations of incentive contracts. The
counter-example rests on externalities when candidates incur pri-
vate costs from holding office but may wish to avoid undesirable

policies by standing for election.

We consider two scenarios. In the first case, candidates for the
executive or the legislative branch can offer a wage contract during
campaigns that becomes effective upon election and determines
their remuneration in the first term. In the second scenario, the
public determines the remuneration of politicians in advance. We
show that competitive wage offers by candidates lead to lower
social welfare than remunerations predetermined by the public,
since less competent candidates are elected, or wage costs are

higher.



1.2 The Theme 7

1.2 The Theme

The combination of incentive contracts and elections represents
a set of novel institutional rules in modern democracies. These
rules require constitutional changes. The dual mechanism aims
at alleviating political failure without impairing the foundation
of democracies. Our proposal is related to several strands in the

literature and is indebted to different schools of thought.

First, research has demonstrated the existence of policy failures
in a variety of circumstances. Comprehensive surveys and discus-
sions can be found in the classical work by Buchanan and Tul-
lock (1965), and in Olson (1965, 1982), Niskanen (1971), Tollison
(1982), Frey (1983), Stiglitz and Heertje (1989), Mueller (1989),
Bernholz and Breyer (1993), Dixit (1995), Drazen (2000), and
Persson and Tabellini (2000).

The existence and importance of political failures can be dis-
puted. This argument has been thoroughly developed by Wittman
(1995). Moreover, Bernholz (1997, 1999) indicates how a political
Coase theorem can be formulated that may diminish the impor-
tance of impossibility theorems in social choice, such as the Arrow
(1951) impossibility theorem and the Sen (1970) theorem on the
impossibility of a Paretian liberal. For our purposes, we begin
with the premise that political failures cannot be excluded a pri-
ori, and therefore neither the optimism portrayed by a political
Coase theorem nor the pessimism of most of the public choice

literature applies universally.

Moreover, the notion of a political failure itself is highly contro-
versial. Refraining from an engagement with this long-standing

debate, we use the terms “social returns” and “social welfare”
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throughout the book. For most of our ideas, this welfare criterion
is not controversial. Moreover, it is usually sufficient to associate

“sacially preferred” with “preferred by a majority of voters”.

Second, our discussion is closely related to the normative branch
of political economy summarized in recent books by Drazen (2000)
and Persson and Tabellini (2000). In our work, we share the view
that institutional arrangements matter, but we broaden the range
of feasible democratic institutions by our combination of incentive

contracts and elections.

Third, incentive contracts are often used abundantly in private
firms and public organizations. For instance, there is a rapidly
growing body of literature on incentive contracts for central
bankers. The government imposes a penalty if it can verify that
the central bank has not attempted to meet its target level.! We
go further and combine the democratic decision-making process

with incentive contracts.?

It is important to stress that incentive contracts should comple-
ment a liberal democracy, but not substitute it. Hence, we only
consider a restricted set of admissible contracts in this part. The
restrictions are the foundations of liberal democracies and stan-

dard measurability and verifiability constraints in contract design.

! For the theory of the enforcement of such arrangements and the nature of penal-
ties, see Persson and Tabellini (1993), Walsh (1995a), Walsh (1995b), Lockwood
(1997), Svensson (1997), and Jensen (1997).

2 Incentive contracts for politicians are not allowed in modern democracies. His-
torically, contracts were used to limit the power of rulers. In the Middle Ages
specific contracts for rulers were a step for the development of constitutions or
a mean to commit them to pursue certain policies (e.g. Kleinheyer (1968), Vier-
haus (1977), Pozza (1997), and Lottes (2000)). Moreover, in ancient Athens, the
officials were liable with their personal funds. In some cases officials were even
executed in case the assembly of citizens was not satisfied with their performance
(see e.g. Bleicken (1991)).
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In future research, it will be necessary to embed the dual mech-
anism in more sophisticated models. Such models incorporat-
ing voter heterogeneity are available in many varieties, and go
back to the pioneering work of Downs (1957) and Black (1938)
(see surveys and contributions by Enelow and Hinich (1984),
Mueller (1989), Bernholz and Breyer (1993), Alesina and Rosen-
thal (1995), Drazen (2000), and Persson and Tabellini (2000)).
Moreover, it will be necessary to explore the role of intrinsic moti-
vation of politicians and contractual and communication barriers
to the introduction of incentive contracts in greater depth. Fi-
nally, it will be important to broaden the perspective in order to
allow for alternative institutional arrangements (see e.g. Lohmann
(2003)) and different types of democracies (see e.g. Lipset (1995),
Schmidt (2000), Merkel et al. (2003)). Nevertheless, current work
by the author and co-authors (see e.g. Liessem (2002) and Gers-
bach and Kleinschmidt (2004)) suggests that the dual mechanism
has potential.

We have organized Part One as follows: In chapters 2 and 3, we
consider how the combination of incentive contracts and elections
can encourage politicians to adopt long-term, socially desirable
policies. In the fourth chapter, we examine threshold incentive
contracts. In the fifth chapter, we examine the combination of in-
centive contracts and elections for a task with short-term, noisy
consequences. In the final chapter, we examine a potential limi-

tation to the combination of elections and contracts.



2. Unobservability and Short-Termism
in Long-Term Policies!

2.1 Introduction

In this chapter we consider how democracies can induce that long-
term beneficial policies are undertaken by politicians, if policies
are not observable at the time of election. In such circumstances,
voters cannot provide appropriate incentives by reelection deci-
sions to motivate politicians to implement long-term beneficial

policies.

A typical example of a long-term policy is the pressing issue of
unemployment in Europe. Reforming the labor market is generally
considered inevitable in order to remedy unemployment. However,
introducing labor market reforms may initially cause disruptions
and even higher unemployment because some layoffs will occur
immediately, while the creation of new jobs may take time. Sim-
ilar patterns manifest themselves in the transition phases from
centrally planned economies towards market economies involving
disorganization which lowers temporarily GDP. Or, investments
in infrastructure may require immediate consumer sacrifices from

voters whereas the returns only accrue later.

We examine how politicians can be motivated to pursue policies

displaying such an investment or down-up characteristic by us-

' A previous version of this chapter has appeared in Gersbach (2003).
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ing the dual system of incentive contracts and elections. Elections
will leave the power to select the politicians with the voters. But
politicians aiming at being reelected must adopt an incentive con-
tract that makes their income or further reelection contingent on
future macroeconomic performance such as GDP, unemployment
or levels of socially damaging emissions. As an example we choose
GDP.

We consider a model in which an elected politician faces the
following options. First, he can undertake a socially desirable in-
vestment or down-up policy, i.e. a policy where the expected long-
term benefits outweigh the short-term costs in GDP. Second, he
can adopt a short-term policy which increases welfare temporar-
ily but involves considerable GDP losses in the future. Third, he
can choose to do nothing and continue with the status quo. The
politician will derive some private benefits if projects yield social
returns above the status quo. The overall utility of the politician
increases with the probability of being reelected as well as with

the expected private net returns from his policy decisions.

Voters observe the developments of GDP and try to infer the
type of policies from those data. Since voters cannot immedi-
ately distinguish between a policy with investment characteristic,
a short-term policy or the status quo, they face a serious infer-
ence problem at the reelection stage. If they observe economic
stagnation, they do not know whether this has been caused by
the politician having done nothing or having invested in the fu-

ture.

In such circumstances voters cannot provide appropriate incen-
tives by reelection decisions to motivate politicians to implement

down-up policies. If they never reelect policy makers, the incen-
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tive for the incumbent to undertake short-term policies is high
because he will not be reelected anyway and he derives private
benefits from the short-term policy. If voters automatically reelect
the incumbent, he has no incentive for investment policies either
because he gets reelected anyway and again, he can derive private
benefits from short-term policies without negative consequences.
If voters reelect incumbents performing well in the past period,
politicians will adopt short-term policies because such policies will
increase welfare in the election period itself. In all events, voters
cannot provide appropriate incentives for politicians to adopt so-

cially optimal down-up policies by their reelection decisions.

In this chapter we suggest that the combination of incentive
contracts and elections can motivate politicians seeking reelection
to pursue socially desirable down-up policies. If a politician wants
to stand for reelection, he must be willing to accept that his future

income is dependent on macroeconomic variables.

The chapter is organized as follows: In the next section, we out-
line the model and our assumptions. In section 2.3, we consider
the potentialities and limitations of the reelection mechanism in
achieving optimal decisions. In section 2.4, we show that appropri-
ate incentive contracts can yield socially optimal decisions. Then
we discuss how such contracts can be designed and enforced. In
section 2.5, we discuss how the dual mechanism might solve other
inefficiencies in politics. Then we discuss practical issues in section

2.6. Section 2.7 presents our conclusions.
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2.2 The Model

We analyze a dynamic game with two periods (terms). For sim-
plicity, we assume that the politician (or agent) whose decisions
we are analyzing is risk-neutral. The net benefits (or net cost if
negative) a policy generates for the public are denoted by V, in-
dexed by the type of the project and by the time period. The

game is as follows:

Stage 1: At the beginning of period 1, the public decides on the
reelection scheme for a politician in office. According to
this reelection scheme the politician will be reelected or
dismissed in stage 3. We use p (0 < p < 1) to denote the
probability that the politician will be reelected. p will in
general depend on first-period returns V1.

Stage 2: The agent must decide whether to undertake certain
projects in period 1. He has three options. He can un-
dertake a short-term policy (STP) which generates a
positive return V¢ > 0 in this period, but a negative re-
turn VZ < 0 in the next period. The second option is a
long-term policy (LT P). The long-term policy has un-
certain short-term consequences V! with i either High
(H) or Low (L). We assume that V¥ =V and V! = 0.
LTP generates positive payoffs V2 > 0 in the next pe-
riod. The a priori probability for value V}!* is m;. The
final option for the policymaker is to continue with the
status quo and to do nothing (NOT). Payoffs in this case
in both periods are Vy = 0 and V2 = 0, respectively.
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The agent decides among his options { ST P, LT P, NOT}.

Stage 3: Returns of the first period are revealed. The public de-
cides on the reelection of the politician for the second
period according to the election scheme chosen in stage
1.

The assumption V}'¥ = V{ implies that voters cannot distinguish
between LT P and STP at the reelection stage. The assumption
VT = 0 makes it impossible for voters to distinguish LT P from
the status quo NOT.?

There are many examples of LT P projects versus STP or NOT
projects. We have already mentioned labor market reforms or
transition processes from centrally planned economies towards
market economies. In some cases, ST P might be interpreted as
overspending in the popular notion of pork-barrel politics as ex-
plored in Weingast (1981) and Inman and Fitts (1990). Other ex-
amples are political business cycles, where politicians adopt short-
term policies instead of long-term policies before elections leading

to upturns before and downturns after elections.?

We assume that a politician can generate private returns if he
realizes project returns above the status quo as long as he is in

power. If he is in power and realizes a project return V for the

% This assumption is consistent with the rational ignorance concept widely dis-
cussed in the public choice literature (see Mueller (1989) and Bernholz and Breyer
(1993) for surveys). It is also consistent with retrospective voting behavior where
voters evaluate politicians by their performance in the last period.

3 The literature on political business cycles started with Nordhaus (1975) and Ben-
Porath (1975), complemented by ideological business cycles in Hibbs (1977). The
theory has been adapted to incorporate rational expectations and information
asymmetries in Rogoff (1990), Cukierman and Meltzer (1986), Hibbs (1992) and
Persson and Tabellini (1993).
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public in a particular period, we assume that his private benefits
are given by:
amax|[V, 0] (2.1)

where « is some number 0 < o < 1. Therefore total project re-
turns are V +aV if V > 0and Vif V < 0. V& = V} V2 and V?
represent the returns which accrue fully to voters. This simplifies
the exposition. The above assumption is justified by the observa-
tion that high returns enable the agent to channel some returns
to interest groups that support him, as is suggested by the large
body of literature on public choice. The assumption appears to
be more restrictive than needed. Any discrepancy between wel-
fare and private returns, e.g. differences in the discount rates or
different policy preferences, will generate the similar inefficiencies

issues discussed in this chapter.

We concentrate on the agent’s utility in period 1, when he stands
for reelection. Utility increases both with the probability that the
public will reelect the agent and with the present value of the
expected private net returns from his policy decisions. Expected
private returns from policies over both periods are denoted by R.
Note that R itself depends on the probability p of being reelected
and thus on the probability of whether returns in the second pe-
riod can be realized by the politician. p represents the strategy

space of the public. We assume that utility is given by
U=mR+ (1-m)p. (2.2)

The parameter m, with 0 < m < 1, is the weight the agent
assigns to private returns compared to the weight he assigns to
the benefits from holding office which themselves depend on the
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chances of being reelected.* The utility from holding office may
depend on monetary benefits, such as a fixed wage, and on non-
monetary benefits, such as prestige or the desire for a statesman-
like image. A value for m close to 1 means that the agent is mainly
motivated by the policies he implements. A low value for m means
that the agent is mainly concerned about holding office.

We denote the expected returns from the options ST P, LTP
and NOT by EVs, EVy,, and EVy, respectively. Thus:

EVs=Vg+06V¢
EV, =7y VLIH + (1 —7TH) ‘/I}L +5‘7L2 ZTTHVS} +5V}?
EVy =Vy +6Vz =0.

d is the discount factor (0 < § < 1). The discount factor is
assumed to be the same for the public and the politicians. We

assume that

EVy > EVy > E‘/tg
V.S} > EV;.

The first of the preceding assumptions immediately implies that
the socially optimal policy is LT P. If the public cannot observe
the actual decisions of politicians, it has to infer the policies from
the realization of returns in this period. However, since V}7 = VJ
and V' = V3 = 0, such inference is limited, because there is no
way of distinguishing LT P from STP or LTP from NOT.

* Obviously, using R and p in a utility function is delicate and only a shortcut for
a true intertemporal utility representation which will be introduced in the next
chapter.
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2.3 Fixed and Conditional Reelection
Probabilities

In this section, we consider how the reelection mechanism works
in our model. In order to give the reelection mechanism the best
chance of motivating a politician to embark on socially beneficial
long-term projects, we assume that voters can commit themselves
to a particular reelection strategy at the beginning of the election.
We are looking for a subgame perfect Nash equilibrium consist-
ing of a reelection function p(V'!) and an investment decision by
the politician. As we will see, no matter which reelection scheme
is chosen, the politician will never adopt LT P. This result holds
even more in a more realistic scenario in which the voters can-
not commit themselves to a particular reelection strategy at the

beginning of a term.

We first ask whether a fixed reelection probability can induce the
politician to invest in LT P. As the following proposition demon-

strates, the answer is no:

Proposition 2.1
For any fixed p (0 < p < 1), the politician chooses STP.

Proof
The utility from ST P is given by

U(STP)=maVg + (1 —m)p. (2.3)
If the politician selects LT P he obtains

ULTP)=m{any Vg +apdVi}+(1—m)p

(2.4)
<maFEVy,+ (1 —m)p.

Hence forany p (0 <p<1)
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U(STP)—U(LTP) > ma(Vg — EVy) >0

and the politician chooses ST P.

The explanation for proposition 2.1 is straightforward. Since for
any fixed reelection probability private benefits are higher for
ST P, the politician will never opt for LT P. The next question
concerns the potential for the public to make reelection probabili-
ties conditional on the returns achieved in the first period. We use
p(V4) and p(0) to denote the reelection probabilities as a func-
tion of the possible realizations of returns in the first period. We
obtain:

Proposition 2.2
Suppose that m < m*. Then LTP is not adopted in any subgame

perfect equilibrium with the conditional reelection probabilities
p(Vs) and p(0).

Proof

Given reelection probabilities of whatever kind, the politician ex-

pects the following utilities:

ULTP) =m{rg(aVg +p(V§)6a V) + (1 —mg)(p(0) 6a V) }
+ (1 —m)-{mpp(Vg)+ (1 —7mx)p(0)}

U(STP) =m{aVg} + (1 - m)p(Vs)

U(NOT) = (1 —m)p(0)

U(LTP) > U(STP) requires that p(0) > p(V4), because other-

wise
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ULTP) < m{ang Vg + dap(Vi)VE} + (1 —m)p(Vy)

< U(STP) 25)

If p(0) > p(V{), the politician chooses LT P instead of NOT if
and only if

m - {mr(aVy +p(V51)5aVL2) + (1 —7mm)(p(0) (5an)}
+ (1 =m)- {mu(p(V§) —p(0)) }> 0.

The left side is monotonically increasing in m. For m = 0 the
left side is negative. For m = 1 it is positive. Hence, by the inter-
mediate value theorem there exists a m* such that the agent will

choose LT P if and only if m > m*.
O

Proposition 2.2 shows that if a politician is sufficiently interested
in reelection, there is no choice of reelection probabilities inducing
him to adopt LT P. With a high reelection probability p(0), the
politician will tend to choose NOT. If the public reelects candi-
dates with p (V4) > p(0), STP yields a higher utility for the agent
than LT P. Hence, the public faces the dilemma that no mat-
ter how reelection probabilities are arranged, the politician either
chooses STP or NOT'. Thus the reelection mechanism does not
provide sufficient incentives for a politician to undertake socially
efficient long-term policies as long as the policymaker himself is

sufficiently interested in reelection.

It is obvious that the result in proposition 2.2 is reinforced when
voters cannot commit themselves to particular reelection proba-

bilities.
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2.4 Incentive Contracts at the Reelection Stage

In this section, we consider an alternative way of inducing the
politician to choose the socially efficient policy. The idea is to sup-
plement the reelection mechanism by another incentive element.
If a politician wants to be reelected, he must sign an incentive
contract that makes his future utility dependent on the economic

performance in the second term.

Therefore, if the politician wants to get reelected, he must accept
the contract C(8V?) where 8 is a number 0 < 8 < 1. If the
social welfare in period 2 is realized as V2, the reelected politician
obtains a net transfer 3V?2 if V2 > 0 and must pay —3V? to the
public if V2 < 0. The extended stage 1’ of the game now looks
like this:

Stage 1': The public decides on C(8V?) and the reelection prob-
ability function p. A politician can only stand for reelec-
tion if he accepts C(3V?).

For the modified game, we obtain:

Proposition 2.3

Suppose that the politician who runs for reelection must accept an
incentive contract C (3* V?) for some threshold level 3*. Suppose
the public reelects him according to p(V¢) = 1 and p(0) = 1.
Then the politician accepts the incentive contract C (3* V?) and
chooses LTP.

Proof
Because of p(VZ) = p(0), the politician never chooses NOT. He
chooses LT P if and only if
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ULTP)=m-{anrg Vi +6aVi+ 68V} + (1 —m)
>USTP)=m-{aVi+ 8V} +(1—m)

Since VZ > 0,VZ < 0, U(LTP) — U(STP) is monotonically
increasing in 3. Moreover, for 8 = «, we have U(LTP) > U(STP)
because of our assumption EVy; > EVs. Hence, there exists a
threshold level 8* such that the politician chooses LT P if g > 3*
and p(V¢) = p(0) = 1. This completes the proof.

O

The bottom line of proposition 2.3 is that incentive contracts at
the reelection stage can provide sufficient incentives for politicians
to undertake LT P and allow the public to reelect the politician
without causing policy distortions. The requirement of accepting
the incentive contract acts as an entry barrier to reelection. The
entry barrier will deter a politician from seeking reelection if he

has not invested in long-term policies.

At this stage, we must deal with the question of who determines
the content of the incentive contract. There are three possibil-
ities. First, the contract could be determined by a court, be it
the constitutional court or a special court. Second, the incentive
contract could be determined by polls collecting the opinions of
voters and thus by the public. It is obvious that the public would
propose C(*V?) if the discounted transfer 3V} to the politician
is smaller than the additional utility obtained by LT P. Thus,

Corollary 2.1
Voters propose C(5*V?) in period 1 if EVi, — EVy > 63*VE.
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In general, one might expect the transfer to the politician to be
much smaller than the welfare gains from good policies. If not,
the distortion by not adopting LT P may not be significant and
thus there may be no real problem. Third, we could allow the
politician to offer the incentive contract he would like to have.

We immediately obtain:

Corollary 2.2
Suppose that
— EV, —EVy
/B = va
L
Then there exists a unique subgame perfect equilibrium in which
the politician offers C(BV?) and the public commits itself to

p(V§)=1and p(0) = 1.

> g (2.6)

The corollary follows directly from the preceding discussion. The
politician can gain more by offering C(3V?) and choosing LT P
than with any other combination of investment decision and in-
centive contract. The politician extracts all the surplus by de-
manding the welfare difference between the welfare of LT P and

the next-best alternative.

Note, however, that this only works if the public commits itself
to reelection before the politician has decided on his policies. Oth-
erwise, the public would tend to renege on its reelection promise.
If the politician has adopted LT P and has offered C(8V?), it is
better for the public not to reelect the politician in order to save
Bv2.

To sum up, leaving the determination of incentive contracts to
politicians introduces two problems. First, the politician takes

too much for himself if the public commits itself to a reelection
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scheme after having observed the incentive contract of the politi-
cian but before investment decisions have been made. If the public
does not or cannot commit itself, any incentive contract which in-
volves transfers from the public to politicians would lead to zero
reelection and thus to ST P. One solution to this problem is to
make the incentive contract for a politician binding as soon as he
stands for reelection, regardless of whether he will remain in office.
Such “golden parachute” clauses in incentive contracts could solve
the time-inconsistency problem inherent in the voters’ reelection

decision.

But there is still the problem that politicians may try to demand
excessive transfers once elected. This problem can be solved by
offering contracts before the first election takes place. At that
stage at least two politicians will compete and standard Bertrand
reasoning would imply that C(5*V?2) will be offered by both politi-
cians competing for office. The next chapter contains a detailed
analysis in the context of observable policies of whether competing

politicians offer socially desirable incentive contracts.

2.5 Other Sources of Ineflficiencies

In this section we suggest that the combination of incentive con-
tracts and elections can be used to obviate inefficient policy de-
cisions stemming from sources we have not considered yet. With
appropriate modifications, incentive contracts might be used to
alleviate the inefficiency of democracies identified in the work of
Besley and Coate (1998) and in specific contexts by Glazer (1989)
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and Gersbach (1993) caused by the inability of current voters to

commit future citizens to adhere to particular policies.®

A closely related argument suggests that governments run inef-
ficiently large deficits (Persson and Svensson (1989), Alesina and
Tabellini (1990) and Tabellini and Alesina (1990)). The party in
power may choose to run a deficit in the current period. This
serves to constrain the choices of those in power in the future.
Here again, the dual mechanism of incentive contracts and elec-
tions could alleviate the inefficiency in line with the arguments

advanced in this chapter.

2.6 Practical Issues

Our simple analysis suggests that the dual mechanism of compe-
tition for elections and incentive contracts might alleviate some of
the inefficiencies in democratic decision-making. However, there
are a number of practical issues. For instance which quantitative
measures should be used for the incentive contract. This is fairly
obvious in the case of European unemployment, because the in-
centive contract can be based on the average unemployment rate.
But a definition problem remains since the unemployment rate is
defined in many different ways. Hence, there is a need to agree
upon a definition that cannot be changed and manipulated once

it has been adopted.

Moreover, it is hard to measure social welfare beyond macroe-

conomic indicators and very often politicians are judged by other

® Similarly, the inefficiency caused by voters’ myopia as described by Cohen and
Noll (1990) and Buchanan and Wagner (1977) can be mitigated by incentive
contracts.
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factors. For instance, voters may support a candidate based on
personal qualities such as leadership or communication skills. A
prominent example is the victory of George W. Bush in the pres-
idential election in the USA in 2000, since all economic indicators
were looking highly favorable for Democrats. Clearly, such issues

as leadership or communication skills are not contractible.

These serious difficulties notwithstanding, one could try to use
incentive contracts in a limited way. Politicians in the executive
and legislative branch are typically concerned with many differ-
ent issues. Whereas issues such as unemployment or crime can be
quantified with sufficient precision, this is not the case for other
issues such as reforming health care or the judicial system. There-
fore, performance in a significant part of their activities cannot be
measured with any real degree of precision. As we know from the
theory of multi-task incentive problems, outlined in Holmstrém
and Milgrom (1991), severe measurement constraints can make
it impossible to use task-specific performance schemes or aggre-
gate performance measures. For instance, if politicians are only
judged by their employment performance, they may simply inflate
the public sector to meet the required standard and neglect other

important issues.

Nevertheless, the multi-task and the measurement problem might
be alleviated by the dual mechanism proposed in this chapter. A
politician can only stand for reelection if he is willing to base his
future income or the right for future reelection on the performance
on one issue, say unemployment. If he accepts the incentive com-
ponent, he can stand for reelection and voters can judge his per-
formance on the remaining issues. If he has accepted the incentive

contract, but only worked to reduce unemployment, voters may
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not reelect him because he has a bad record on other important
issues. Therefore, the hierarchical incentive scheme can cause the
politician to choose the socially desirable policy for one dimension
without neglecting other issues. See Gersbach and Liessem (2003)
for a formal analysis of this argument.® Moreover, new informa-
tional intermediaries may develop for the political sphere which
improve the scope to make campaign promises binding through

contracts.

Still, many pressing issues during a term of a politician may not
be known or sufficiently known when the politician takes over the
office. For instance, one could argue that the most pressing issue
that George Bush senior faced in his term as president of the USA
was the Iraq’s invasion of Kuwait. Since this issue was not known
in its pressing and threatening way it would have been difficult or
impossible to write an incentive contract on the resolution of the
war at the beginning of Bush’s presidency. In summary, there are
a number of practical and conceptual issues for the combination

of elections and incentive contracts.

2.7 Conclusion

In this chapter, we have suggested a simple solution to the prob-
lem that politicians may not be sufficiently motivated to under-
take long-term socially beneficial policies, when the public is not
able to effectively distinguish between the types of policies. In

the next chapter we consider an alternative set-up where policy

® Another interesting application of incentive contracts and elections might be
underinvestment problems arising from distributive politics within a majoritarian
institution explored by Leblanc, Snyder, and Tripathi (2000), building on the
bargaining model of Baron and Ferejohn (1989).
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and their consequences are known to voters. Complications arise
because we allow that politicians can offer themselves incentive
contracts during campaigns and voters may have limited informa-

tion regarding the type of the politician.



3. Short-Termism and Competition for
Incentive Contracts'

3.1 Introduction

In the last chapter we have illustrated that democratic elections
cannot motivate politicians to undertake long-term socially ben-
eficial projects when politicians are short-term oriented or future
elections do not sufficiently reflect the success of past policies.
In this chapter we suggest that competition between politicians
for incentive contracts and elections can motivate them to under-
take socially desirable long-term projects while at the same time

preserving the democratic legitimation of politicians.

The essential differences to the last chapter are threefold. First,
we assume that voters observe the policies undertaken before re-
election takes place and thus the reelection mechanism has more
bite. Second, we allow that politicians can offer incentive contracts
themselves during political campaigns. Third, the public may face

asymmetric information regarding the type of politician.

We consider a model where two candidates compete for office
in an initial election period and for subsequent reelection. Can-
didates are motivated by the offices they hold and by the poli-

cies they undertake. Once a candidate is elected he can under-

U A previous version of the analysis developed in this chapter has appeared in
Gersbach (2004a).
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take socially desirable long-term projects, opt for inefficient short-
term projects or stick to the status quo. Returns from long-term
projects only accrue to voters in a second election period. The
problem for the public is that the discount factor of the politician
may be not sufficiently high and/or reelection prospects are un-
certain and only loosely connected to policy results. In such cases,
politicians behave short-term oriented and the public cannot suf-
ficiently motivate a politician to invest in long-term projects. This

holds even if the public could commit itself to reelection.

To alleviate these inefliciencies we suggest the electorate use a hi-
erarchy of incentive contracts and elections. Candidates are given
the possibility of offering incentive contracts when campaigning
for office for the first election period. The incentive contract stip-
ulates that in the event of reelection the politician’s utility or in-
come in the second election period depends on policy returns such
as the level of unemployment. Incentive contracts become bind-
ing as soon as the politician decides to stand for reelection and
is actually reelected. Candidates are free to offer empty contracts

or contracts making their income depend on long-term returns.

Our findings are as follows: First, if the discount factor is below
a certain threshold, the public cannot motivate the politician to
undertake long-term projects by election alone. This also holds
even if the public commits itself to a reelection scheme. If re-
election prospects are sufficiently uncertain, politicians may not
be motivated to undertake long-term policies even if they do not

discount the future at all.

Second, when politicians can offer incentive contracts and the
public commits itself to a reelection scheme, the result is a unique

equilibrium. Both politicians offer the same contract. The equilib-
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rium contract stipulates future transfers ensuring that the politi-
cian with the lower discount factor will be indifferent about choos-
ing the long-term project or the short-term project. Transfers are
interpreted in a wide sense. For instance, a politician may receive
special monetary remunerations in the future or he may become
a special honorary citizen if his policies generate long-term ben-
efits for society. The politician with the larger discount factor is
elected; his reelection is certain and he will take the socially effi-

cient long-term decision.

In the following, we relax two of the assumptions upon which the
previous findings have built. Our third result shows that the hier-
archy of elections and incentive contracts will still induce politi-
cians to undertake socially beneficial long-term projects even if
the public cannot commit itself to any future reelection behav-
ior. We consider two reasons why current voters may not be able
to commit themselves to a certain future voting behavior: the
democratic requirement for unconstrained voting in every elec-
tion and incentives to reject the incumbent in order to economize
on his future remunerations.? In the first case, future transfers to
an elected politician undertaking the long-term project must be
higher in equilibrium. In the second case, incentive contracts must
include a golden parachute clause guaranteeing a future bonus to

a politician even he is no longer in office.

In our fourth result we allow for the case where the public does
not know the discount factors of politicians competing for office.
In the corresponding game between politicians and the public un-

der asymmetric information, there exists a Bayesian Nash equi-

% The second reason is less important since the remuneration of a politician creates
only a negligible burden per capita for the public.
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librium in which all types of politicians will undertake beneficial
long-term projects. Under uncertainty about the politician’s dis-
count factor, the public will have to grant benefits to the politi-
cian corresponding to the benefits under certainty with the lowest
possible realization of the discount factor.

To sum up, competition among politicians for the hierarchy of
incentive contracts and elections appears to be a reasonably ro-
bust mechanism to overcome short-termism. Since the contracts
suggested in this chapter have no counterpart in reality there are
a number of practical issues regarding the application of the hi-
erarchy of incentive contracts and elections which we will address

in the final section.

This chapter is related to the literature about electoral account-
ability which was initiated by Barro (1973) and Ferejohn (1986)
and recently extended by Persson, Roland, and Tabellini (1997)
(see Persson and Tabellini (2000) for surveys). Politicians and
voters are assumed to have divergent interests, and elections are
a means by which voters control the misbehavior of politicians,
since the possibility of reelection induces self-interested politicians
to act on behalf of the interests of the electorate. In this chapter,
we introduce competition of politicians for incentive contracts and
elections as a novel element in politics. We combine contractual
and electoral accountability while at the same time preserving the

democratic legitimation of politicians.

In this chapter we introduce competition of politicians for incen-
tive contracts and elections in democracies with periodic, free and
anonymous elections. For simplicity, we consider a model where
politicians and voters differ with respect to their relative valua-
tion of future and current utilities. This is a tractable model for



3.2 The Model 33

the analysis of how competition for incentive contracts and elec-
tions may alleviate inefficiencies in democracies. In practice, as is
discussed in the concluding section, democracies may produce in-
efficiencies for a wide variety of reasons and it is not clear whether
the source of inefficiency we are focusing on is the most important
one. However, the ideas presented in this chapter may be useful

when applied to other kinds of inefficiencies in political processes.

The chapter is organized as follows: In the next section, we out-
line the model and our assumptions. In section 3, we consider
the potentialities and limitations of the election mechanism for
achieving optimal decisions. In section 4, we show that competi-
tion among politicians for incentive contracts and election induces
socially optimal decisions. In section 5, we extend our analysis to
the non-commitment case. In section 6, we discuss asymmetric

information. Section 7 presents our conclusions.

3.2 The Model

The game we are analyzing is a dynamic game with two periods.
The model has a similar flavor as in the last chapter, but now
we assume that voters can observe the policies adopted by an
elected candidate. We assume that the politician (or agent) is
risk-neutral. Returns from projects are denoted by V and will be
indexed according to the type of project and the period involved.

The game is given as follows:

Stage 1: At the beginning of period 1 two politicians, denoted
by i = 1,2, offer incentive contracts C;(5V?) and
Co(B,V?) with the following interpretation: if politi-
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Stage 2:

Stage 3:

Stage 4:

cian 7 is reelected in period 2, he receives a net transfer
B;V? if V2 > 0 and has to pay 3;V? if V2 < 0, where
0<8 <L

The public decides whether the politician is elected. We
use p; (0 < p; < 1) to denote the probability that politi-
cian ¢ will be elected (p; + ps = 1).

The agent must decide whether to undertake certain
projects. He has three options. He can undertake a
short-term policy (ST P) generating a positive return
V4 > 0 in this period, but a negative return VZ < 0
next period. The second option is a long-term policy
(LT P). For simplicity of presentation the long-term pol-
icy is assumed to have no short-term consequences, i.e.
V} = 0. LT P generates positive payoffs V2 > 0 in the
next period. The last option for the policy-maker is to
continue with the status quo and to do nothing (NOT).
Payoffs in this case are normalized to zero in both pe-

riods: Vg = V3 =

To sum up, the elected politician decides among his
options in {STP, LTP, NOT}.

The returns from the first period are apparent. The
elected politician decides whether he wants to run for
office again. The public decides on the reelection of the
politician. The probability that politician ¢ is reelected
is denoted by ¢;, (0 < ¢ < 1, ¢; + g2 = 1). Reelected
politicians obtain or pay the transfers stipulated in the

mncentive contract.
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All costs and benefits are measured in dollars. There are many
examples of LT P projects versus STP or NOT projects as we

have discussed in the last chapter.

We assume that contracts can be conditioned on social returns
measured for instance by GDP growth or criminal statistics.?
However, we assume that contracts cannot be conditioned on the
policy choice itself. The latter assumption follows the reasoning in
the incomplete contract literature (see the survey of Hart (1993)).
In politics complete contracts would require to write all conceiv-
able laws into contracts before they are initiated in Parliament

which appears to be impossible.

We assume that a politician can generate private returns as long
as he is in power. If he is in power and realizes a social project
return V' in a given period, we assume that his private benefits

are:

where o is some number 0 < a < 1.* The above assumption can
be justified by an interest group story (see e.g. Mueller (1989)).
Alternatively, the politician is genuinely concerned about the so-
cial returns he generates as long as the outcomes of policies occur
while he is in office. We follow the latter interpretation, which

simplifies the analysis.?

3 For simplicity of exposition contracts are assumed to be linear in social returns.
Since returns in the second period can only take three values, this assumption
could easily be relaxed.

* An alternative assumption about private returns would be R; = max[aV, 0] as
in the last chapter. This assumption would strengthen the need to use incentive
contracts because STP becomes more attractive.

5 The first interpretation yields the same qualitative conclusions, but the public
needs to take into account that some returns from projects are channeled to the
politician or the interest group supporting him.
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We concentrate on the agent’s utility in period 1 when politicians
stand for election for the first time. We assume that the utility of
an agent increases both in the private benefits from holding office,
denoted by B > 0, and from the private benefits of investment

projects. In particular, we assume

where R! = aV! and R? = oV? are the private returns in pe-
riod 1 and 2, respectively. §; is the discount factor of politician
i, (0 < §; < 1). The parameter m, with 0 < m < 1, which is
assumed to be the same for both politicians, is the significance
the agent assigns to private returns from projects and 1 — m is
the significance of benefits from holding office. A weight m close
to 1 means that the agent is mainly motivated by the policies
he implements. A low value for m corresponds to an agent be-
ing mainly concerned to hold office. The utility of outside options
is normalized to zero. Throughout the chapter we assume that
(1 — m)B is sufficiently large such that net utilities of politicians

in the second period are always non-negative.

To simplify the exposition we use

e UX(B;, RE) to denote the utility of an elected politician i if
he has offered the contract C;(3;V?), undertakes LT P and is
reelected:

Uf(8i, RE) =(1 —m)B

(3.2)
+6; {(1 —m)B+mV.(a+5)}

e US(B;, RE) to denote the utility of an elected politician i if he
has offered C;(5;V?), undertakes STP and is reelected:
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U? (B;, RE) =(1 — m)B + maVg

(3.3)
+6{(1=m)B+mVi(a+8)}

e US(NRE) to denote the utility of an elected politician 7 if he
has offered C;(53;V?), undertakes ST P and does not stand for

reelection:

U’(NRE) = (1 —m)B +maVa (3.4)

We allow for the fact that politicians may differ in their discount
factor 6; (i = 1,2) with 0 < §; < 1. In many cases such differences
are known to the public. Consider for example the election race
between the incumbent, Kohl, and the challenger, Schroder, in
1998 in Germany. It was well-known that Kohl was competing for
a final term whereas Schréder wanted to start his era as chancellor.
Therefore, we assume in the following that §, and 4, are known
to the public and we label candidates such that 4, < §,. Later we

will relax the informational assumptions about discount factors.

We denote the expected returns to the public from the options
STP,LTP and NOT by EVg, EVy, and EVy, respectively. Thus:

EVs=Vi +6V¢
EVy =6V}
EVy=Vy+dVi=0
4 is the discount factor of the public (0 < § < 1). The social

discount factor may be higher or lower than that of the politicians.

We assume that

EVy > EVy > EVs
Vs > EV,
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The preceding assumption immediately implies that in social
terms the optimal policy is LT P. To simplify the presentation, we
employ three tie-breaking rules. First, if two politicians generate
the same social welfare, the public will elect the politician with
the higher discount factor. Second, if both politicians are equally
good in terms of social welfare and are identical in terms of the
discount factor, both politicians have the same chance p; = ps = %
of being elected. Third, if a politician is indifferent as to two
types of policies, he will select the one that yields higher social
welfare. These tie-breaking rules simplify the exposition but are

not essential for the results.

3.3 Elections

In this section we discuss how the public can motivate politicians
to undertake LTP if the only instrument available is the election
mechanism. We assume that the public can commit itself in stage
1 to its reelection scheme in stage 4 with the two reelection proba-
bilities ¢(V4) at STP and ¢(0) at LT P. This gives the best chance
of elections inducing elected politicians to choose LTP. However,

no incentive contracts can be offered. Then, we obtain:

Proposition 3.1
Suppose the public can commit to a reelection scheme and that
d; < §(m) with

maVy
(1 —m)B+ maV?

5(m) = (3.5)

Then, the politician cannot be motivated by elections alone to
adopt LTP.
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Proof
It is obvious that the politician will never choose NOT under
any reelection scheme, because he benefits equally or more from
LTP or STP. Additionally, it is obvious that the optimal re-
election scheme for voters is ¢(0) = 1 and ¢(Vg) = 0, which
is the maximum spread to deter the politician from choosing
STP. The critical discount factor is then determined by setting
UE(0, RE) = U? (NRE) which yields:
maVy
(1 —m)B + maV?

§(m) = (3.6)

If 6(m) < 1 a politician with ¢; € [§(m), 1] will choose LT P under
the reelection scheme ¢(0) = 1 and ¢(Vg) = 0 and ST P otherwise.

O

We immediately obtain §(0) = 0 and
d6(m) aViB

0 (3.7)

om  {(1-m)B+maVi)
Therefore, since m > 0, we have a range for the discount factor at
which politicians will not choose the socially efficient policy. Note
that voters are assumed to be fully rational and infer negative
future returns from the positive returns of short-term projects in

the first election period.

The underinvestment problem becomes more pronounced when
the public cannot commit to a reelection scheme, which is the
natural assumption for democratic decision-making. As an exam-
ple for the severity of the underinvestment problem in such cases,

suppose that the public votes prospectively and that past policy
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performance does not influence reelection chances.® In particular,

suppose that ¢(0) = ¢(V§) = 3 and thus, from the perspective
of the beginning of the first term the incumbent is reelected with
probability one half and thus independently of the adopted policy.

Then we obtain:

Proposition 3.2
Suppose that the public cannot commit to a reelection scheme.
Suppose q(0) = q(V§) = 5 and that §; < 6(m) with:

- 2maVi Ve
5 — S S
(m) max{(l—m)B—i—man’VLQ—V?}

Then, the politician cannot be motivated by elections to under-
take LT P.

Proof

The proof is similar to proposition 3.1. Now we have to com-
pare UF(0, RE) with US(0,RE) and U’(NRE). The utilities
UF(0,RE) and U?(0, RE) are now calculated by using the re-
election probablhtw . Since incentive contracts are not available,
we set 8 = 0 and keep the notation introduced in section 3.2. The

comparisons yield:
2VS

V2 1%
2ma Vg
(1-m)B+maV?

which establishes the proposition.

5 =

5 =

6 This is an extreme assumption and solely made for expositional purposes.
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The preceding proposition illustrates that the underinvestment
problem is severe if reelection prospects are not (or only loosely)
connected with policies undertaken in the past. In such cases, as
the following corollary illustrates, there are circumstances when

no politician invests in L7 P, independently of his discount factor.

Corollary 3.1

Suppose that the public cannot commit to a reelection scheme.
Suppose that ¢(0) = ¢(V§) = 5 and V§ + ;VE > ;V7. Then, no
politician can be motivated by elections to adopt LT P.

The corollary immediately follows from proposition 3.2. Under
Vi+35VE > LV7 the critical discount factor becomes larger than 1
and thus politicians will choose ST P. Intuitively, if the short-term
project is not too bad, the low probability of reelection induces
politicians to adopt the STP since they can benefit with certainty
from returns in the first term and they have no influence on their
reelection chances. Note that the weight m on policy in the ob-
jective function of the politician is irrelevant in corollary 3.1 since
the politician expects the same utility from holding office per se
under LT P and STP. In the next section we begin to address
how incentive contracts can overcome the inefliciencies identified

in this section.

3.4 Competition for the Incentive Contracts

In this section we consider the whole game and allow politicians
to offer incentive contracts before the first election takes place. We
first assume in this section that voters can commit themselves to a

reelection scheme in stage 1, in order to compare the competition
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for incentive contracts and elections with the previous section. We
obtain:

Proposition 3.3
Suppose 0 < §; < b9 < 6(m). There then exists a unique subgame

perfect equilibrium
{aavy.caovm=om=1,

@1 (0) = 1,¢2(0) = 1, g1 (V) = 0, go(V4) = o}

with
= maVg =6 {(1-m)B+maVi}
Bi=p=08= V2 (3.8)
if
6fVE < EV;, — EVg (3.9)

The proof is given in the appendix.

Proposition 3.3 shows that the hierarchy of elections and in-
centive contracts eliminates inefficient decision-making in poli-
tics at the cost of future transfers to the elected politician. Both
politicians offer the same contract. The equilibrium contract stip-
ulates future transfers ensuring that the politician with the lower
discount factor will be indifferent about choosing the long-term
project or the short-term project. The politician with the larger
discount factor is elected; his prospects of reelection are certain

and he will take the socially efficient long-term decision.

In the following, we relax the assumptions upon which the re-
sult has built. In proposition 3.3 voters are assumed to commit
themselves to a state-dependent reelection scheme. Competition
for incentive contracts and election can still work if the public can
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only commit itself to a fixed reelection probability, as is illustrated

in the next corollary.

Corollary 3.2

Suppose the public could only commit itself to a fixed reelection
probability. Then the equilibrium with § in proposition 3.3 still
holds correspondingly with ¢, = ¢ = 1 if

(1—m)B+mVe(a+5) <0 (3.10)

The proof is analogous to the proof of proposition 3.3 because
(3.10) directly implies US(NRE) > U?(B, RE) and therefore,
with incentive contracts C(8V?2), neither politician has an incen-
tive to adopt STP and to stand for reelection. To examine the
case of non-commitment in the next section, we denote the equi-
librium value for g by EC Note that EC in equation (3.8) depends
negatively on d;. A large d; decreases the costs of transfers to the
politician and harms the elected politician 2. With appropriate
modifications in the proof, proposition 3.3 can be extended to the
case when politicians are identical:

Corollary 3.3
Suppose §; = 6, < 6(m). There then exists a unique subgame

perfect equilibrium

1 1
{01(51V2)702(/32V2)7P1 = 57172 = 57

01(0) = 1,a(0) = L,y (V2) = 0, go(V2) = o}

with

—c _ maVy -6 {(1 —m)B+maV?}

br=0=8 iV (3.11)

if
63°VE < EV, — EVg (3.12)
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3.5 Competition Without Commitment

The assumption that voters can commit themselves to a reelection
scheme has mainly been made in order to give the election mech-
anism the best chance to motivate political leaders to invest in
long-term, efficient projects. However, from a strictly democratic
point of view, voters are unable to commit future citizens to ad-
here to a particular voting behavior. The contracting problem is
rooted in the uncertainty about future electoral interests and the
liberal principle of democracies to allow for free and anonymous

voting behavior in elections.

The impossibility of commitment to future voting behavior rep-
resents another source of inefficiency outlined in the previous
chapter. We can integrate the impossibility of commitment into
our model. There are two non-commitment problems: incentives
of voters to reject an incumbent so as to economize on his future
remunerations and the democratic requirement for unconstrained
voting in every election. We deal with the latter case first. Sup-
pose there is complete uncertainty about the voting behavior of
future generations such that an elected politician today has an
a priori expectation of reelection of ¢; = % independently of his
actions in the past.” This is an opposite pole to the commitment
case where ¢; is either 1 if the choice of LT P is expected or 0
otherwise. Though we think that intermediate cases are the most
plausible, it is instructive to compare these polar opposites. For

the non-commitment case we obtain:

7 See also the retrospective voting approach (Ferejohn (1986)).
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Proposition 3.4
Suppose §; < 6, < §(m). There then exists a unique subgame

perfect equilibrium

{Cl(ﬁlv2)> 02(,32‘/2)7])1 = 07p2 = 1:

1 1 1 1
0 (0) = 5,4:(0) = ”2“,(11(Vsl) = 57612(‘/51) = 5}
with
—NC
bh=p=0 = (3.13)
. 2maVe — 8, {(1 — m)B + maVE} 2aVg —6,a(VE - VE)
X
" mé,V; AU
if 8
5 BV°V2 < BV, — EV (3.14)

The proof is similar to the commitment case. But now we have
to compare UL (8, RE) with US(B, RE) and US(NRE), and the

utility in the second period must be evaluated with ¢ = ¢ = %

instead of certain reelection. An immediate consequence is

Corollary 3.4

AR (3.15)
It is obvious that under non-commitment it requires a higher fu-
ture transfer to make the politician with the lower discount factor
indifferent as to LT P and ST P. The impossibility of the present
generation of voters to commit future voters to a particular elec-
tion choice entails the larger transfer a reelected politician must
receive if he undertakes LT P.

® Condition (3.14) is sufficient but since politicians selecting ST P have a chance
to be reelected the proposition also holds on weaker conditions.
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There might be a second and even more extreme case of non-
commitment if voters at the reelection date definitely reject the
incumbent, in order to economize on future remunerations for the
politician. In this case the nature of the incentive contracts can
be amended in the following way. The incentive contract becomes
effective if the politician stands for reelection, independently of
whether he is reelected. Thus, he can receive future benefits from
LTP even if he is not in office anymore. We call such incentive
contracts golden parachute contracts; they are denoted by C”4.
The utility for a politician if he is not reelected is denoted by
UP(B;,V?, NRE) and given by

UF*(8;, V?, NRE) = p; (1 = m)B +mR} +6,8V*)  (3.16)

We immediately obtain:

Proposition 3.5

Suppose that §; < 6, < d(m) and politicians can offer golden
parachute contracts and the politician elected in period 1 is re-
jected with certainty. There then exists a unique subgame perfect

equilibrium where politicians offer golden parachute contracts.

{C{Ja(IBIVQL CQPa(BQVQ)apl = 07?2 = 1} (317)
with —NcPa  aV{
=p2 = = = 3.1
b=t =7 i (3.18)
if 5 ANCPay,2 .
003 aVL < EVp — EVg (319)

The proof is analogous to the previous proposition. Note that
BYC" is determined by UP"*(BNCPe V2 NRE) = US(NRE) be-
cause a politician is not forced to offer a parachute contract. While
we have assumed an extreme case of non-commitment in propo-

sition 3.9, it is obvious that the option to offer golden parachute
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contracts also works for intermediate values of reelection prob-
ability when standard contracts cannot induce LT P with lower

costs for the public.

3.6 Asymmetric Information

While politicians’ discount factors may be well-known in some
circumstances, there may be more uncertainty in other cases. For
instance, when two politicians are competing for office for the
first time, the public may be uncertain about the preferences of
the politicians and in particular about discount factors. To ex-
plore how asymmetric information affects the functioning of the
dual mechanism - incentive contracts and elections - we assume
that the public knows that both politicians competing for office
have discount factors 87 with probability w and 6% < § with
probability 1 — w. We assume that politicians know the discount
factor of their opponent.® We further use b; (: = 1,2) to denote
the beliefs of the public that politician i has discount factor %
when incentive contracts C;(51V?) and Ca(82V?) have been of-
fered. Then we look for perfect Bayesian equilibria of the election
and the incentive contract game. As an example when the public

can cominit to a reelection scheme we obtain:

Proposition 3.6

There exists a perfect Bayesian Nash equilibrium'®

{Cu(BIV), Ca(B3V?), p1, 3, 41(0), 45 (0), a1 (Vs ), 45 (Vs ), b7, b }

® The assumption appears to be plausible because of the superior knowledge politi-
cians have about each other through their daily interaction.

10 Other equilibria exist. For instance, lower values of B can be supported as
equilibria as well. Moreover, one can apply refinements to the Bayesian equilib-
rium notion to support particular values of 51 and B2 in equilibrium. Details are
available upon request.
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if 3-8V < EV, - EVs

with

e o Al maVy—3d"{(1-m)B+maV}}
T L

(if) An elected politician chooses LT P in equilibrium.

(iii) »

{wif B =8

0 otherwise

b1 (B, Be)

b3(B1, B2)

wif By = BAI
0 otherwise

(iv)

(26 =5 w

%jfﬁ >f1>pBror B > [a> B
pi(B1,B2) = ¢ 1if By =BAI and B, #BAI
1jfﬁl>BAi>6zor BAI<ﬂ1<52

| 0 otherwise

(561 =52
AT —AT
511('[3 >§}>BQOI B > B > B

P3(B1, B2) = J 1ifBy =7 andﬁ17éBAl

. —AT —AT
Lify > >pior f <Ba<p
0 otherwise

\

(v)

(3.20)

(3.21)

(3.22)

(3.23)

(3.24)

(3.25)

(3.26)
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The proof is given in Gersbach (2004a).

Proposition 3.6 shows that the hierarchy of incentive contracts
and elections also works under incomplete information. But BAI is
evaluated at the lower discount factor and thus the public is forced
to accept transfers to the politician higher than those expected

when the public knew § to be either 67 or 67 in advance.

3.7 Conclusion

Our simple analysis suggests that the dual mechanism of compe-
tition for elections and incentive contracts might alleviate some of
the inefliciencies in democratic decision-making. However, there
are many practical issues to be taken care of as discussed in the

last chapter.

Moreover, the literature has identified a number of further im-
portant inefficiencies in the political system. How the dual mech-
anism can be applied for these kinds of inefficiencies and for more
sophisticated models might be a useful extension. An even more
challenging task would be the use of incentive contracts when
policies are determined through a combination of decisions at the
federal and the local level. Whether supplementing a two-tier gov-
ernment by incentive contracts at the federal or local level would
lead to more efficient provision of public goods is an open ques-

tion.

While the actual reach of the dual mechanism can only be judged
after these avenues have been explored and a number of obvious
practical issues have been addressed, this and the last chapter

have illustrated that well-designed incentive elements might com-



50 3. Short-Termism and Competition for Incentive Contracts

plement the reelection mechanism in motivating politicians to in-

vest in socially desirable long-term policies.

3.8 Appendix

Proof of proposition 3.3

The condition ensures that the public is better off committing
itself to reelection and accepting a politician with C;(5V?) than
setting ¢;(0) = ¢2(0) = 0 which avoids the transfer SV7? but
implies ST P. The public sets ¢;(Vy) = 0 because they will receive
negative returns in period 2, when a politician undertakes ST P.
Thus US(NRE) = U$ (B, RE). B is constructed such that the
first candidate is indifferent as to ST P and LT P if elected. Hence

B is determined by
UL(B,RE) = U’ (NRE) (3.27)

which gives equation (3.8). Since the incentive contract is irrele-

vant if a candidate does not want to stand for reelection we have:
US(NRE) = U; (NRE). (3.28)
Because of 4; < 4 we have:
UX(B,RE) > Ul(B, RE). (3.29)

Candidate 2 has a strict preference for LT P if elected, in contrast
to the indifference as to LT P and ST P of candidate 1 if elected.

To establish equilibrium, we consider four possible deviations

from the equilibrium described in proposition 3.3.

First, suppose that candidate 2 deviates and offers Cy(5;) with
B2 > B. The deviation is not profitable if candidate 2 is not
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elected; this, in turn, is only a best response for voters if can-
didate 1 chooses LT P when elected and reelected. This requires

that the following inequality holds:
Ul(B, RE) > U7 (NRE) (3.30)

By construction UL (3, RE) = US(NRE). Thus politician 2 will
not be elected although he chooses LT P because candidate 1 de-
mands less transfer and chooses LT P in accordance with our tie-

breaking rule.

Second, suppose candidate 1 deviates to C;(3;) with 8, < B.
Such a deviation is only profitable if the public finds it in its best
interests to elect and reelect him. Voters want to elect a candi-
date only if the candidate selects LT P once in office. Candidate
1 would choose LT P if the following inequalities hold:

UL, RE) > U°(NRE) (3.31)

But 3, < f implies directly U (8;, RE) < US(NRE); thus the
public will elect candidate 2 because he undertakes LT P.

Third, suppose candidate 1 deviates to C,(3,V?) with 8, > §.
Then the public will not elect politician 1, even if he were to
undertake LT P, because for voters the payments to the politician
are lower when the second candidate is elected. Therefore the

deviation is not profitable.

Finally, it is obvious that the second candidate has no incentive
to offer a contract Cy(,V?) with 8, < 3, because he would receive
lower transfers in the second period and in equilibrium can be sure

of being elected anyhow.

Uniqueness follows in a similar way. For any offer constellation
C1(B1V?), Cy(B,V?) with 3; # B for at least one candidate, one of
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the politicians has an incentive to deviate by offering C;(8V?)or

by offering an incentive contract that requires slightly fewer trans-

fers from the public. !

O

' We omit the tedious but easy description of all possible cases.
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4.1 Introduction

In this chapter we focus on a second potential shortcoming in
democracies. We consider policies that have only short-term con-
sequences. However, the randomness of future reelections may
not provide politicians with sufficient motivation to devote a so-
cially desirable amount of effort to certain policies. For example
when the valuation of the effort allocation changes through shift-
ing voter preferences, neither sanctions for deviations from the
socially desirable amount of effort nor rewards for exerting the
socially desirable amount of effort will be sufficiently high. The
politician has then an incentive to choose the effort allocation

according to his own preferences.

In this chapter we suggest that adding a threshold incentive
contract to the election mechanism can increase social welfare
of policies with short-term consequences without impairing the
liberal principles of free and anonymous voting in democracies.
A threshold incentive contract stipulates the minimum benefit or
performance level a politician has to achieve in order to have the
right to stand for reelection. Such threshold contracts may ap-
pear to reenforce the problem that the politician is not rewarded

for his efforts in the future, since the probability of remaining in
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office decreases. However, when reelection chances are uncertain,
social welfare can be increased through the incentive contract as

deviations to lower efforts are punished more heavily.

The threshold incentive contract is equivalent to a conditional
term limit imposed by the candidate on himself. Thus, it does
not diminish the scope of the fundamental liberal principles of

democracies of free and anonymous elections.

We consider a model in which an elected politician can exert
effort on a public issue, one example could be institutional re-
forms. The effort creates benefits for the public. The politician’s
reelection chances increase with the created benefits. Since the
politician is assumed to be motivated by holding the office, the un-
certainty of the reelection chances does not provide the politician
with sufficient motivation to exert socially optimal effort levels.
In this chapter we consider a threshold incentive contract which
the politician must accept upon election. We show that the dual
mechanism - threshold incentive contracts and elections - can in-

crease social welfare.

In this chapter, we assume that the voters use only partially ret-
rospective criteria. They are also forward-looking. For instance,
the competence and personal qualities of a competitor or com-
munication skills and newly emerging issues in campaigns can
influence the voting and elections (see e.g. Lupia and McCubbins
(1998)). When voters are both backward- and forward-looking,
we show that reelection thresholds can provide appropriate in-

centives.

It does not appear very difficult to introduce reelection thresh-
olds in democracies. Threshold contracts would allow politicians
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to offer voters clear choices. Either a politician sticks to his
campaign promise and can stand for reelection or he breaks his
promise and that was his last term. In the famous example of when
President George Bush announced “read my lips: no new taxes”
threshold contracts would have not allowed him to abandon his
campaign promise and then stand for reelection. Threshold con-
tracts would have increased the commitment power of the promise
if George Bush had wanted to commit himself to no increase of
taxes. Another recent example where threshold contracts could
have made a difference was the campaign promise of Chancellor
Schroder to bring unemployment down to 3.5 million by 2002.
With the opportunity of threshold contracts and competition be-
tween Schroder and the incumbent Kohl, either Schréoder would
have stopped short of making such promises or German voters
could have been more confident that unemployment will actually
decline in 2002. In short, adding reelection threshold contracts
would turn cheap talk during campaigns into credible communi-

cation.

The chapter is organized as follows: In section 4.2 we outline the
model. Section 4.3 presents the first-best solution. In section 4.4
we show how the reelection mechanism works. In section 4.5 we
add the threshold incentive contract to the reelection mechanism

and indicate the welfare implications. Section 4.6 concludes.

4.2 The Model

We consider the voters’ problem of trying to motivate an elected
politician. The voters and the politician are assumed to be risk-

neutral. There are two periods. In the first period, the incumbent
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has to exert effort e on a task 7, which for example could be
the reform of the judiciary system. The effort e on task T creates
benefits b for the public in the first period.! For simplicity, we

assume
b=e. (4.1)

The voters make their reelection decision dependent on their util-
ity. From the perspective of the first period, however, the election
at the beginning of the second period can be affected by many
other factors than the realized benefit. Therefore, reelection is
uncertain for the politician when he decides on his engagement.
We assume that reelection chances can be summarized by a con-
tinuous probability function p(b) that is known to the politician
at the beginning of the first period. p(b) is the probability that
the politician will be reelected if the benefit b is realized and is

given as
0 for b <b,
p(b) =qv+¢b for b<b<b
1 for b>b

with -1 < v <0, ¢ > 0 and b > 0. Furthermore, we assume

FB

in this example b < e'®, where 7P is the socially optimal ef-

fort. Note that in order to obtain p(b) = 1 it is necessary that

b=(1-7)/¢.

The fact that the reelection scheme is stochastic can be inter-
preted in several ways. For instance, while some voters may base
their decision exclusively on the past performance of the politi-
cian, others may make their reelection decision dependent on

other factors, such as leadership and communication skills of the

! Additional benefits may also materialize in the second period, but this has no
bearing on our main results.
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incumbent, or the perceived competence of a competitor emerging
at the reelection stage, or on economic circumstances independent
of current policies. Voter preferences may also shift, which induces

noise at the reelection stage.

The utility of the politician, who acts as an agent for the voters
is given by

UA(b,e) = W, + p(b)Wy — Cle). (4.2)

W, denotes the utility of the office in period 1, W, the discounted

utility of the office in period 2 and C(e) the cost of exerting the

effort in period 1. As the utility W) from office in the first period

is sunk after the politician has been elected, it will be neglected

in the subsequent analysis. The remaining utility takes the form

UA(b,e) = p(b)Wa — C(e). (4.3)

Given the politician’s utility, the participation constraint (PC)

that the politician wants to stand for reelection amounts to
p(b)W, — C(e) > 0. (4.4)

The politician chooses an effort level that maximizes his utility.

Thus, the incentive constraint (IC) is given as:

e = arg mgx{p(b)W’g —Cle)}. (4.5)

For tractability, the cost C(e) of the agent is assumed to be given

as follows:
C(e) = ce®. (4.6)

The factor c can be interpreted in two ways. Either it measures the
agent’s disinclination to provide the effort e, or it could be inter-

preted as the competence of the politician, with small ¢ meaning
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high competence, i.e., achieving a certain benefit level does not

require much effort cost from the politician.

At the end of the first period, the benefits for the public are

realized and the reelection decision takes place.

The overall game is summarized as follows:

Stage 1: Based on his reelection chances p(b), the politician ex-

erts his effort on task 7.

Stage 2: The benefit from the politician’s activity is realized. The
public observes the benefit b and takes its reelection

decision.

4.3 First-Best Solution

We first characterize the first-best solution, assuming that the
public could commit itself to a reelection scheme, i.e. the elec-
torate does not depend on p(b) in designing contracts. We assume
that the public enforces the socially optimal effort level directly
by a contract heavily penalizing any deviation from the effort level
prescribed in the contract. Hence the public’s problem is to maxi-
mize its utility subject to the politician’s participation constraint.
The participation constraint must be honored by the public, be-
cause otherwise the politician would not seek reelection and would
not enter into the contract. Since the PC must be taken into ac-
count, the reelection probability under a first-best solution must
be equal to one. Otherwise, the public could demand a higher ef-
fort level, thereby still fulfilling the PC by increasing the reelection
probability.
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Hence, the voters’ problem is given by

max{U" = e}, (4.7)

st. Wy —C(e) >0,
e>0

A simple Lagrange calculation leads to

Proposition 4.1
The first-best effort level is given by

et =4/ — (4.8)

This is the maximum effort level the public can ask the politician
to implement; higher effort levels would not satisfy the participa-
tion constraint and the politician would not seek reelection and

forgo the contract.

4.4 The Reelection Mechanism

In this section we explore the sub-game perfect equilibria of the
game if only the reelection mechanism is at work. The politician

chooses his effort according to the incentive constraint (IC) as:
e = arg max{p(b)W? — ce?}.

We obtain:
Proposition 4.2
Under the reelection scheme p(b) the politician chooses his effort

as
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W. —4n
i) e = 0 for % < (]52/
. —4n W. 2(1 — ~
(11) eint — ¢_V2Y_2 for /S _CE < ( ¢2 »)
C
_ W. 2(1 -
(i) e = b for > ( 5 )

Proof of proposition 4.2
According to the IC, the politician chooses the effort level which

maximizes his utility under the reelection scheme p(b).

First, we observe U%(e) < U#(b) for all e > b. An effort level
e = b guarantees reelection. It is obvious that the politician would
never choose an effort level greater than the one required for sure
reelection: effort levels greater than the one required would imply
higher costs without additional benefits. Therefore, we can restrict
the problem to

mgx{UA(e)}; e € [0; ).

Either there is a corner solution, i.e., e = 0 or e = b, or an interior

solution.

In the interior solutions, the politician chooses his effort level

according to the IC. The first-order condition implies
: W,
mnt _ L4
=9 2c

A
" PUA  0*((v + ¢pb) Wy — ce?)

0e? de?
only one utility maximum exists; it is given through the interior

= —-2c <0,

solution.

We now check in which cases the politician chooses the interior

solution and in which cases he chooses one of the corner solutions.
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The politician chooses e = 0 if U4(e™) < UA(0). This is given
if
p(eint)Wg _ C(eint)Q <0

which can be written as

o+ 02w, — o527 <0
which can be transformed into the condition
We < —4~
c &

The politician chooses the upper corner solution when e > b,
because in this case the upper corner solution gnarantees a higher
utility. With b = (1 — v)/¢ we obtain the condition

W 2(1-7)
c @?
Thus, for
— /., —AA
20-7) S W _ 4y
> T c T ¢

the politician chooses the interior solution.

The interval is not empty if

20 —7)  —4v
> T ¢

and thus if
-1<y

which is satisfied because of our assumption —1 < v < 0.

The politician chooses e = 0 for —4v/¢? > Wy /c and e = b for

2(1 —v)/¢* < Wy/c.
O
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In most cases, the reelection mechanism creates inefficiencies
compared to the first-best solution. The first-best solution would
be implemented if b = e* and 2(1 — v)/¢? < Wa/c. If b < e* then
first-best cannot be reached either because the politician can se-
cure his reelection with an effort smaller than e* or he may choose
e =0.

Proposition 4.2 allows for intuitive comparative statics. Suppose,
e.g. we increase ¢, the gradient of the reelection scheme, while
we leave b constant through corresponding changes of . If the
politician before had chosen the interior solution, the chosen effort
increases as ¢ increases. Either, the interior solution increases or

e™ > p and the politician switches to the upper corner solution.

The effort of the politician could be improved by committing to
an adequate reelection mechanism. However, one of the fundamen-
tal principles of modern liberal democracy is free, anonymous and
unconstrained voting at every election. Therefore, the stochastic

element in p(b) is a precondition for our analysis.

4.5 Threshold Incentive Contracts

In this section, we explore whether the introduction of a threshold
incentive contract leads to a superior solution without impairing
the liberal democracy principle of free and anonymous voting.
We assume that there is an independent institution, for example
a court, which has the same utility function as the voters and
which has the right to decide whether or not the politician is al-
lowed to stand for reelection. The reelection decision is given as
follows: The court announces a threshold level b at the beginning
of the first period. If the benefit realized at the end of the first
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period is smaller than b, the politician cannot stand for reelec-
tion. If the benefit is equal to or higher than b, the politician can
stand for reelection. Then, the usual democratic election process
with free and anonymous voting takes place. Thus, a hierarchy of
incentive contracts and elections is formed. First, the decision is
taken whether the politician has the right to stand for reelection,

then the usual reelection mechanism takes place.

The overall game is summarized as follows:

Stage 0: A court prescribes a threshold level b that the politician
has to reach if he wants to stand for reelection. The
required level is known to the politician. Voters have a

stochastic reelection scheme p(b).
Stage 1: The politician exerts his effort on task T'.

Stage 2: The benefit from the politician’s activity is realized. If
b < l;, the politician leaves office and does not stand for
reelection. If b > b the politician stands for reelection

and the reelection procedure takes place.

The politician’s reelection probability changes to

0 for b < max[b, b,
ple,b) =L v+¢b for max[b, b < b < b,
1 for b> maxb, b).

The politician chooses his efforts according to the modified in-

centive constraint, which now amounts to

e = arg max{p(e, b)Ws — ce’}.
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Proposition 4.3
Again three types of solutions can occur in principle:

(i) e = 0 (lower corner solution),
(ii) e = max{b, b} (upper corner solution),

(iii) e™t(b) = max{qbgé, b} (interior solution).
c

Proof of proposition 4.3
First, we rewrite the maximization problem of the politician under

the hierarchy of incentive contracts and elections as
max{U"(e,0)}; e € [0;max{b,b}]

As we know, three cases can occur. The lower corner solution re-
mains the same with e = 0, but the upper corner solution changes
into

e=b

for b > b. Hence, the effort level in the upper solution is higher

with a threshold incentive contract, or remains the same for b < b.

If ei™ > b, the politician exerts the effort i, because this is
his utility maximizer. If b > e™* the politician will choose e = b,
because otherwise he is not reelected. He will not exert an effort
e > b because QU* /de > 0 and 9?U*/de? < 0 and e™ was the

utility maximum.
O

The proposition indicates that the threshold incentive contract
increases the upper corner solution and the interior solutions if

an adequate threshold signal is stipulated. In the upper corner
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solution, the effort level can be raised by choosing a threshold
signal b > b. In this case the effort level yielding sure reelection is
e = b. For the interior solutions, the effort level can be increased
by choosing a threshold signal b with b > ¢Ws/2c.

To derive the optimal threshold signal b* we must ensure that
b* maximizes the chosen effort under the IC and that the PC is
satisfied. We obtain

Proposition 4.4
The court chooses the threshold signal b* = e*.

Proof of proposition 4.4

Obviously, b* = e* is the solution. The politician will not choose
an effort level smaller than e*, because then he would not be re-
elected. The participation constraint is satisfied because
UA(e*,e*) = 0. According to our tie-breaking rule, the politician

chooses e¢* and not e = 0.
O

In this model, the threshold incentive contract always leads to
the first-best solution. It is thus welfare-improving if the politi-
cian chooses the interior solution under the reelection mechanism
alone, or if b < e* and the politician chooses the upper corner so-
lution. Note that the assumption b < e* is necessary because oth-
erwise the reelection probability under the first-best effort level is
smaller than one and the PC would not be satisfied. In this case,
the optimal threshold signal would be the signal which fulfills
UA(e(b*),0*) = 0
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The threshold incentive contract works as follows: By giving the
politician a threshold that he has to reach if he wants to stand
for reelection, the court can force the politician to exert a higher
effort than he would exert without the threshold.

One can extend the analysis by allowing politicians to offer
threshold contracts during campaigns themselves. As shown in
Gersbach and Liessem (2001) optimal contracts are offered if the
politicians have the same competence, measured by their marginal
costs of exerting effort. If the politicians differ in competence, then

the politician with the higher competence will be elected.

4.6 Conclusion

Our analysis suggests that thresholds to reelection could be a
viable supplementary mechanism to improve democratic proce-
dures. Of course, there are a variety of practical issues involved in
using incentive contracts in politics, as discussed in previous chap-
ters for contracts stipulating money or utility transfers. Moreover,
one might wonder whether a threshold contract as proposed in this
chapter may lead to an underinvestment of effort on newly emerg-
ing issues, because they are not relevant for the right to stand for
reelection. However, voters can still punish such behavior by not
reelecting the politician. Moreover, one could introduce a clause
that the contract is cancelled or renegotiated in the case of extra-
ordinary events such as a war. Overall, however, the threshold
contracts suggested in this chapter promise efficiency gains and

might be the ones most easily introduced into politics.



5. Effort Incentives and Monetary
Rewards

5.1 Introduction

In this chapter we examine the correlate to the problem dealt with
in the last chapter. Instead of the randomness of future election
outcomes, we consider measurability problems of policy outcomes
that may lead to insufficient efforts of politicians to develop such
policies. Instead of reelection thresholds, we focus in this chapter

on how monetary rewards can alleviate incentive problems.

Democratic societies use elections and reelections to motivate
politicians to choose efforts in accordance with the desire of voters.
If the outcomes of tasks are difficult to measure and observe,
this can make for a difficult motivation problem. Whereas the
consequences of fighting unemployment or the consequences of
fighting crime can be derived from the time series of a single
number,! the outcomes from a reform of the health-care system
or even of a redesign of the constitution are not measurable in

simple figures or with any high degree of precision.

In this chapter, we first examine how the democratic election
mechanism works for problems faced by politicians when out-

comes are not precisely measurable. Second, we combine incentive

! Even in the case of unemployment there are considerable definitional problems,
and real changes in unemployment can be obscured by changing definitions.
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contracts for the politician and elections to improve the function-
ing of democracies. We show that it is beneficial to add an incen-
tive contract which the politician must agree to in order to stand
for reelection, even if all possible information about the perfor-

mance of the politician is available to voters at election date.

We develop our argument by considering the model of an elected
politician who exerts effort on a task creating benefits for the pub-
lic. Voters observe a noisy signal of their benefits. At the end of
the first period, the office holder stands for reelection. The vot-
ers decide on reelection by implementing a reelection scheme that
depends on the observed signal or effort. The politician’s effort
incurs costs for him and he receives a fixed wage for each pe-
riod he stays in office. We first investigate whether reelections
alone are able to implement the social optimum. Later we supple-
ment the reelection mechanism by an incentive contract in which
the second-period wage is made flexible subject to a budget con-

straint.

Our main results are as follows: First, elections cannot provide
sufficient incentives to implement the socially optimal solution
when the benefit signal from a politician’s effort is sufficiently
noisy. The politician exerts less effort on the task than socially op-
timal. Even if the public can commit itself to a reelection scheme,
the incumbent has an incentive to lower effort, since a higher level
of effort has comparatively little impact on his reelection chances,

while the costs accrue fully to the politician.

Second, we show that the combination of elections and incentive
contracts for the politician leads to the socially optimal effort. An
incentive contract stipulates wages in the first and second period

subject to a budget constraint. The optimal incentive contract
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involves zero first-period wages and high second-period wages.?
Together with a scheme that makes the reelection of the politi-
cian uncertain and thus may lower expected wage payments, the

budget constraint can be fulfilled.

The combination (or hierarchy) of incentive contracts and reelec-
tion schemes eliminates the under-investment problem because
the marginal benefit from exerting a unit of effort can be increased
by paying a higher second-period wage. The associated reelection
probability and the wage scheme satisfy the budget constraint but
do not lower marginal benefits from making efforts. The incentive
contract is self-financing and helps to solve the inefficiencies of
the election mechanism, although the public does not have any
more information about the politician’s performance than it has

under the scenario with elections alone.

Subsequently, we extend our analysis to wage caps on the re-
munerations of politicians and the inability of voters to commit
themselves to a particular reelection scheme. We explore how the
hierarchy of incentive contracts and elections can be used under

such circumstances.

The chapter is organized as follows: In the next section we outline
the model and our assumptions. In section 5.3, we identify the
first-best solution. In section 5.4, we consider the potential and the
limitations of the reelection mechanism in achieving the optimal
solution. In section 5.5, we show that the combination of incentive

contracts and reelection mechanism yields the social optimum. In

% Political science and the existing political economy models as a rule make the
implicit assumption that being a politician is an attractive job because of perks
associated with political office. In all of these models, however, exerting effort
for a particular task is not the issue. We show how wages need to be determined
in the first and second term in order to give the politician the best incentives to
do a good job.
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section 5.6, we explore the robustness of our results with respect
to wage caps and the inability of voters to commit to a reelection

scheme. Section 5.7 presents our conclusions.

5.2 The Model

We consider the voters’ problem of trying to motivate an elected
politician. The voters and the politician are assumed to be risk-
neutral. There are two periods involved. In the first period, the
incumbent has to exert effort e (e > 0) on a task denoted by T.
This effort creates benefits B for the public. The benefits from

the effort manifest themselves in the first period.> We assume
B = ke. (5.1)

Factor £ is the marginal benefit of a unit of effort exerted on task
T.

The voters cannot observe B directly; instead, they receive the
signal b about the benefits. In practice, the noise distorting the
signal can be low or high. For example, if the politician invests his
effort in the reduction of unemployment, the results at a particular
time can be observed precisely by looking at the unemployment
figures. Suppose, however, that the government reforms an inef-
ficient judiciary system. This may provide utility gains over the
next periods, but is very difficult to measure because benefits may
be widespread and not identifiable in simple quantitative terms.

In such cases, the benefit signal can be very noisy.

We assume that the benefit signal is given as:

3 Additional benefits may also materialize in the second period, but this has no
bearing on the functioning of our model.
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b=ke+e (5.2)

The factor € is a random variable assumed to be equally dis-

tributed on [—a, a] with density function

1
fle) = %"
and distribution function
€e+a
Fl(e) = .

Factor a represents the noise of the benefit signal. The parameter
a is common knowledge. The expected utility for the public is

denoted by UF and given as:
UP = E(B | b). (5.3)

E is the expectation about the benefits, evaluated after the benefit
signal b has been perceived. Given our assumption that the benefit
signal b is determined by b = B + ¢, and thus E(B | b) = b, we
can simply write

U” =». (5.4)

An alternative interpretation would be that the public does not
perceive a signal about its benefits, but that the benefits them-
selves are affected by shocks. This would model the situation of
a politician who, say, exerts effort on a labor market reform, but
the benefits of the effort are affected by macroeconomic shocks.
In this case, the utility function is also given by UF = b but b
now stands for the benefits for the public. Our results are valid
for both perspectives on how noise makes it impossible for voters
to precisely infer the effort of the politician. We will work with

the first interpretation.
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The voters make their reelection decision dependent on their
expected utility and therefore on the observed signal. In order
to give the reelection mechanism the best chance to motivate the
politician, we assume that the voters offer a reelection scheme p(b)
to the politician at the beginning of the first period and that they
are able to commit themselves to it.? p(b) is the probability that
the politician will be reelected if the benefit signal b was realized.

The expected utility of the politician is given by
UA(b,e) = Wy +q{e | p(b)}oW, — C(e). (5.3)

W1 denotes the utility of the office in period 1, Wj the utility of the
office in period 2 and C'(e) the cost of exerting the effort in period
1. 0 < § < 1 is the discount factor of the politician. g{e | p(b)}
denotes the politician’s expected reelection probability if he exerts
the effort level e and the reelection scheme p(b) is applied. To keep
the following simple, we denote the expected reelection probability

by g(e) since p(b) is given for every step of the analysis. Note that
g(e) is given by

ale) = / bbb (5.6)

e—a a
The overall expected utility of office in period 2 is given by
q(e)oWs,.

Note that the utility from holding office may include monetary
benefits, such as a fixed wage, and non-monetary benefits, such

as prestige or the desire to be in power.

The utility component W, from holding office in the first period

is already fixed and therefore sunk with respect to the decision

* This assumption may be appropriate when all politicians are equal in terms of
their cost and utility functions. Then the commitment of the voters to their
reelection probability scheme may be credible. However, the commitment as-
sumption mainly serves as a benchmark for our investigation.
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regarding the effort. Thus, it will be neglected in the subsequent
analysis. Then, the utility function takes the form:

UA(b,e) = q(e)dWy — Cle). (5.7)

Given the utility function of the politician, the participation con-

straint (PC) amounts to
q(e)dWy — C(e) > 0. (5.8)

The PC requires that the politician is better off by standing for
reelection than by simply finishing his term and renouncing efforts
on the task. The value of the outside option has been normalized
to zero. Therefore the PC is always fulfilled by choosing e = 0.
The politician chooses effort levels to maximize his utility, which
is the incentive constraint (IC) voters face. Thus, the IC is given

as:
e = arg mgx{q(e)éWQ - C(e)}. (5.9)

In order to break ties, we assume that a politician who is indiffer-
ent with respect to several actions will choose those which yield

the highest utility for the voters.?

The costs C(e) of the agent are assumed to be convex and given

as follows:
C(e) = (ce)*. (5.10)

Recall that factor ¢ can be interpreted in two ways. Either it is
a parameter, that indicates the agent’s cost of exerting effort,
or it could be interpreted as the competency of the politician.
Throughout this chapter we assume that the cost function is the

same for all politicians.

5 This assumption is made solely for simplicity of exposition.
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At the end of the first period, the benefits for the public and
the politician are realized. The public observes the benefit signal

b and the reelection decision takes place.

The overall game is summarized as follows:

Stage 0: The voters commit themselves to a reelection scheme
based on the observed benefit signal at the end of period
1.

Stage 1: The politician exerts his effort on the task 7.

Stage 2: The benefits from all activities by the politician are re-
alized. The public observes the benefit signal b and ex-

ecutes its reelection scheme.

5.3 First-Best Solution

We first characterize the first-best solution assuming that the pub-
lic has perfect information about the agent’s effort and enforces
the socially optimal effort levels directly by a contract heavily
punishing any deviation. Hence the voters’ problem is to max-
imize their utility subject to the participation constraint of the
politician. The participation constraint must be honored by the
voters, because otherwise the politician would renounce the con-
tract and leave office. Since voters must take the politician’s PC
into account, the reelection probability under a first-best solu-
tion must be equal to one. Otherwise, the public could demand
higher effort levels, thereby still fulfilling the PC by increasing the

reelection probability.

The perfect information assumption gives us
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U? = B. (5.11)
Hence, the maximization problem is given by
max{U" = ke}, (5.12)
s.t. 5W2 - C(e) > 0,

e> 0.

Proposition 5.1
The first-best effort level is given by

et = (5.13)

Proof of proposition 5.1
As the politician’s costs increase strictly in e, the problem of the

voters is given by
max{U” = ke}
s.t. W, — (ce)? =0

which yields the solution of the problem as:

The first-best effort level depends on the politician’s costs of
undertaking the effort level e. The more costly an effort is, the

less amount of effort the politician exerts.
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5.4 The Reelection Mechanism

In this section we explore whether and under what conditions the
reelection mechanism without incentive contracts is able to imple-
ment the first-best solution. We will show that even if the reelec-
tion scheme is designed optimally, first-best cannot be achieved
if the noise of the benefit signal is sufficiently high. We use sub-
game perfect implementation, i.e. we look at reelection schemes
and subgame perfect equilibria of the overall game that yield the

first-best solution.

We investigate this topic using a threshold reelection scheme
defined as

0 otherwise.

p(b) = {1 b =5, (5.14)

The politician is reelected with certainty if his benefit signal is
above a certain threshold level, denoted by b where b is assumed
to be greater than zero. If he fails to achieve the required ben-
efit signal, he will not be reelected. We denote by U“ (13, e) the
expected utility of the politician if the public uses the threshold

b and the agent exerts effort e.

This reelection scheme has the best chance of motivating the
politician, because the marginal benefits of an additional unit of
effort are higher than under any other reelection scheme.® Accord-
ingly, once the first-best solution is reached, the politician has the

lowest incentives to deviate to smaller effort levels. Thus, there is

6 This follows from the observation that for all expected reelection probabilities
g(b), the marginal increase in the reelection chance cannot exceed the density of

fe . 07 K
the noise and thus: 3% le< e
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no other reelection scheme that yields a better solution. There-
fore our results are valid for all other classes of reelection schemes.
To simplify notation, whenever we use the expression ¢g(e) in the
following analysis, we will be referring to a threshold reelection

scheme.

The expected reelection probability denoted by ¢(e), can be writ-

ten as:
0 if@—keza,
gle) = 1_F<z_ke):1_’“’;ﬂ it —a < b—ke<a,
a -~
1 if b—ke < —a.

The expected reelection probability is zero if the politician exerts
an effort level e that is too low, meaning that the threshold sig-
nal can never be reached. The expected reelection probability is
1— F(b— ke) if the politician exerts an effort level e for which the
threshold signal can be achieved with a certain degree of probabil-
ity. Finally, reelection is certain if the politician chooses an effort

level e generating a signal that is definitely above b. We obtain:

Proposition 5.2
Under the threshold reelection scheme p(b) only three choices for
effort levels are possible:

(i) €= = 0, (lower corner solution)

b
(ii) e* " = :a ( upper corner solution)

- 1
(iii) ™ = mdeQ (interior solution)
c

Proof: see appendix.
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Note that the interior solution is only defined if the associated
solution e™ fulfills —a < b — ke™ < a. In the following, we show
that the reelection mechanism is able to implement the first-best
solution for small values of the noise parameter a, but generates

inefficiencies for larger values of a.

Proposition 5.3
If a < a, the threshold scheme

“(b) = 1ifb>b*:=ke* —a
p ~ 1 0 otherwise

implements the first-best solution. The critical value a is given by

koW,
4c

a—=

Proof: see appendix.

The reasoning of the proposition is simple: if the politician
chooses the first-best effort level e*, his participation constraint
is only satisfied by a reelection probability of one. According to
proposition 5.2, the required benefit signal is chosen such that
the politician will choose e* under the upper corner solution. This
benefit signal is denoted by b*. Since the first-best effort level can
only be implemented if the politician chooses the upper corner
solution, we have to check whether he has an incentive to deviate
to the interior solution and to the lower corner solution e = 0.
This is not the case for a < @, because for a < a the interior
solution does not exist and the politician has also no incentives

to choose e = () since reelection chances would be zero.

In the next stage, we determine the threshold reelection scheme
which is second-best if a > a. Second-best choices are denoted by
p°(b), b° and e°.
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Proposition 5.4

For a > a, a second-best reelection scheme is given by

k*6W,

1 ifb>b° and
ifb > b° and a + Sac?

2
>0 >
P = 2 Ve may,
0 otherwise

with the effort level

Proof: see appendix.

In the proof we show that there is no threshold reelection scheme
implementing for a > a an effort level e that is higher than the ef-
fort level chosen under the interior solution, because the politician
would always deviate either to the interior solution or to e = 0.
Thus, any reelection scheme that implements e is second-best.
Note that we have indeterminacy with respect to the second-best
reelection scheme in the sense that 5° is not unique. Note that b°
must be chosen such that the PC is fulfilled.

The reelection scheme in proposition 5.4 is still of the threshold

type but a first-best effort level cannot be achieved anymore since
e’™ = 1/(4ac®)kéWy < e* = \/6Wy/c for a > & = (k/dWy) /4c.

The comparative statics of the effort level chosen under the sec-

ond best reelection scheme are given as follows

Corollary 5.1

. 0Oe’ N e o
(¢) % <0 (u1) (}LIIOICC =0

The reasons are as follows: as the noise of the effort increases,

the marginal benefit of exerting a unit of effort diminishes, since
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a higher level of effort has only little effect on the politicians

reelection chances, while the costs accrue fully to the politician.

5.5 Self-Financing Incentive Contracts

In this section, we assume that voters can supplement their re-
election scheme by an incentive contract. If he wants to stand
for reelection, a politician must accept an incentive contract in
the first period stipulating a certain wage level in periods 1 and
2. The incentive contract allows the public to base the politi-
cian’s utility in the second period on variables observed in the
first period. Throughout this section, this is assumed to occur via
monetary transfers dependent on the benefit signal achieved. To
focus exclusively on the differential impact of monetary transfers,
we normalize all other components of the utility to zero, such as
the desire to appear competent or statesman-like. Thus, in this
section, W, and W, stand for the additional utility a politician
derives from monetary transfers in periods 1 and 2, respectively.
The governmental actions are constrained by a fixed budget which
can be used over two periods for wage payments to politicians in
office. Therefore, an incentive contract must be self-financing in
the sense that the associated expected wage payments cannot be
larger than a fixed amount. We will show that the combination
of incentive contracts and elections can implement the first-best

solution.

The modified structure of the game is as follows:

Stage 0: The voters commit themselves to a reelection scheme

based on the signal observed at the end of period 1.
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Stage 0”: The politician signs the incentive contract if he wants

to stand for reelection.
Stage 1: The politician exerts his effort on task 7.

Stage 2: The benefits from all the activities of the politician are
realized. The public observes the benefit signal b and

executes its reelection scheme.

The introduction of incentive elements implies that the fixed
wages assumed in the previous sections here become variable.
Therefore, we relax the assumption of fixed and equal wages in
each period and instead assume that an overall budget constraint
must be fulfilled for the expected wage expenditures and thus for

the incentive contracts.

We use W to denote the expected amount paid to the politicians
in both periods.” The public’s budget constraint is:
) e ) 1 —gle . i
Wllnc+ q( ) W2lnc_+_ ( q( ))WIZTLC: W (515)
1+r 1+7
W1 and W, are the wages paid in the first and second periods
under the “incentive contract scenario”® and r denotes the interest
rate. Note that if the incumbent is not reelected, a new politician
is paid according to W,™. The fact that the budget constraint
can be formulated in expected terms rests on the risk neutrality

of the government and the public, respectively.

We first examine the optimal wage allocation over both periods
in the first-best solution. The first-best effort level was obtained

7 Note that W could be determined endogenously as well by stipulating an overall
objective function, since our results are valid for arbitrary values of W.

8 The superscript “inc” is used throughout the section as indicator for the variables
under the “incentive contract scenario”.
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under the assumption that the public could enforce the desired

effort level under the restriction of the participation constraint.

From proposition 5.1, it immediately follows that an increase of

the wage in period 2, W5, leads to a higher first-best effort level e*.

Accordingly, it is optimal to set W™ as follows:
: . W(1
Wime =0, WL = —7( i T). (5.16)
q(e)

Equation (5.16) is an optimality condition.’

Under flexible wages, we therefore obtain the first-best solution

. SW(1+7)
e = . (5.17)

As q(e)Winc = W (1+7), the first-best solution can be achieved by
any positive reelection probability if Wi is adjusted accordingly.

Now we examine whether the combination of a threshold reelec-
tion scheme p(b) and a variable second-period wage W)™ can
implement the first-best solution. We first obtain:

Proposition 5.5
For a < @™, the threshold reelection scheme

*inC(b) . 1ifb> prine . — fe*inc _ 4
P ~ ] 0 otherwise

and the wage announcement W,™ = W (1 + r) lead to the first-

best solution. The critical value @™ is given by

‘ ky/OW(1+7)
(—LGc — 4c

payable to the politician in the first

° If there is a fixed minimum wage W; i
‘"¢ the incentive

period, or if a new politician can not be paid according to W,
contract must be adjusted accordingly.
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Proposition 5.5 replicates the result in proposition 5.3. If the mea-
surement error, captured by the value a, is sufficiently small, the
first-best solution can be implemented. The proof follows the same

logic as the proof of proposition 5.3 and is therefore omitted here.

Now we investigate whether the combination of threshold schemes
and flexible wages can implement the first-best solution for

a > @™¢. In contrast to the fixed wage scenario, we obtain:

Proposition 5.6
For a > a"™, the combination of the wage

yine 4acy/W (1 +r)

and the threshold reelection scheme

0.inc 1 ‘fb > 0,tne = - ].
p’ (b):{ 1 _b a+2c 6LI’( +7")

0 otherwise

implements the first-best solution.

Proof: see appendix.

Proposition 5.6 is the major result of this chapter. The reason-
ing for the result is as follows: To achieve the first-best solution
for a > @™, the effort level under the reelection scheme p®™¢(b),
denoted by €%, must be the first-best effort level e*. This yields
a condition on W,™. The budget constraint of the public and the
participation constraint of the politician are satisfied if the ex-
pected wage payment in period 2 is equal to W. This is the case
if g(e)W,™ = W (1 + r). The threshold scheme p®"¢(b) satisfies
this condition. The incentive contract works because we can en-
large the marginal benefit of a unit of effort by increasing the wage
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in the second period. The optimal reelection probability is smaller
than one, because the budget constraint of the public must be ful-
filled. Nevertheless, the uncertain reelection does not destroy the
possibility of creating first-best incentives because the marginal
return on efforts depends on the level of second-period wages.
Clearly, to motivate the politician second-period wages need to
be increased. The subtle question is: Can effort be increased such
that no costs in expected terms arise for the public. For wages
to increase, the reelection probability must decline necessarily.
The whole point of this chapter is that this decline of reelection
chances can be engineered in a way that first-best solutions can

be achieved.

A more general alternative to model the budget constraint would
be to introduce welfare costs A(W)W of the wages. A(W) could,
for example, measure the tax distortion. Since all decisions take
place in the first period, expected welfare costs matter. Thus, for
A(W) = X = const minimizing expected welfare costs yields the
same result as in this chapter. If A(W) is increasing in W because
tax rates increase, the high second-period wages may not be op-
timal and the first-best solution may not be feasible. There are
alternative means of how politicians can get high benefits if they
are reelected, for example pay-backs and other private perks as-
sociated with continued incumbency in office which also enter the
government budget constraint. In this respect this chapter pro-
vides an argument that private benefits granted after a politician
has been reelected have a positive incentive component. However,
since the reelection probability must decline to achieve a first-
best outcome this argument is a subtle and important twist on

this general point.
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5.6 Robustness and Non-commitment

In this section we explore the robustness of our results with re-
spect to the key assumptions of our model. First, we discuss what
happens if the budget of the government is limited within a pe-
riod, and second we relax the assumption that the voters can

commit themselves to a reelection scheme.

Suppose that the government is restricted in its wage payment
for the second period. The limitation of wages could arise be-
cause of increasing tax distortions when very high wages are paid
to a politician or due to popular concerns about “excessive” com-
pensation of politicians. As a consequence, the government may
not be able to pay W,™(a) for large values of the noise a and
the first-best solution cannot be reached. Nevertheless, as €™ is
given as

. 1
int = k5w,
¢ 4ac? %

even a small increase of W, raises the effort and thus a better
solution can be achieved than under the reelection mechanism
alone. A shifting of wage payments from the first to the second
period and thus a higher second period wage always has posi-
tive effects on effort and welfare. Thus, even if the budget of the
government is limited, social welfare can be increased by adding

incentive contracts to elections.

The assumption that voters can commit to a reelection scheme
has been made in order to give the reelection mechanism the best
chance to motivate politicians. However, in liberal democracies
voters cannot commit themselves or future citizens to adhere to a
particular voting behavior. The commitment problem is rooted in
the uncertainty about interests of future voters and in the liberal
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principle of democracies to allow for free and anonymous voting

behavior in every election.

We can integrate the inability of commitment in a simple way

into our model.

Suppose for instance the reelection mechanism is given by

P ={5 e (518
The factor 7 is a random variable with density function f(n) and
mean FE(n) = 0. n can be interpreted as an exogenous shock on
the reelection chances of the politician representing future shifts of
electoral preferences or the emergence of attractive competitors.
Thus, the benefit signal that the politician has to reach in order

to be reelected itself becomes noisy.

The shock on the reelection chances can be interpreted as addi-
tional noise to the benefit signal. Therefore, the analysis of this
non-commitment problem follows the analysis in the sections be-
fore. However, the probability distributions are more general be-
cause the noise of the benefit signal is given by € — 7 instead
of € in the previous sections and € — 7 will not be uniformly
distributed.’® A second period wage W,™(a) can be found un-
der which the politician exerts the first-best effort levels. While
this incentive contract is still self-financing in most cases, there
are some special cases in which additional payments have to be
made.!!

10 Even if 7 is also uniformly distributed, we obtain a triangular distribution.

'L While first-best can always be achieved, it is an open issue for which classes
of probability distributions self-financing contracts exist. Examples are available
upon request.
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There might be a second and more extreme case of non-
commitment when voters reject the incumbent at the reelection
date with certainty in order to save future remunerations for the
politician. In this case, the nature of incentive contracts can be
amended in the following way. The incentive contract, i.e. the
wage payment W,™(a) becomes effective if the politician reaches
the optimal required benefit signal b, regardless of whether he is
reelected or not. Thus, he can receive the wage payments even if
he is not in office anymore. Such contracts therefore need a golden

parachute clause.

5.7 Conclusion

The major result of this chapter suggests that when politicians
face tasks of which the outcomes are not measurable with pre-
cision, democratic societies might do better to add an incentive
contract to the reelection mechanism. It is clear that the present
model is only the first step in integrating effort problems into
the hierarchy of incentive contracts and elections. Most impor-
tantly, since politicians face many tasks simultaneously how can
the hierarchy of incentive contracts and elections be extended to
complex multi-task settings? In Gersbach and Liessem (2003) it
is indicated that the hierarchy can still work in multi-task envi-
ronments by using incentive contracts on particular tasks, while

the performance across all tasks is assessed in the election.
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5.8 Appendix

Proof of proposition 5.2

The solution e = 0 occurs when reelection probability ¢(0) pro-
vides the highest utility for the politician. In this case, the politi-
cian does not exert any effort at all, because the benefits of exert-

ing any amount of effort are always lower than the costs involved.

The solution

occurs if the politician maximizes his utility by certain reelection.
A reelection probability of one requires effort levels e > (b+a)/k.
We call this solution the “upper corner solution”. It is obvious
that the politician would never choose effort levels greater than
the ones required for certain reelection: effort levels greater than
the one needed for sure reelection would imply higher costs and

no additional benefits.

The third solution .
= —koW.
T W 2
occurs if the politician maximizes his utility by choosing his effort
level e from the range —a < b— ke < a. His reelection probability

in this case is 1 — F/(b— ke). The incentive constraint amounts to:
e = arg mgx{(l — F(b— ke))dW, — (ce)?}.
The first-order condition implies
kf(b— ke)dW, — 2c% = 0,

and the politician exerts the effort
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1

"~ dac? koW

€

This completes the proof.

Proof of proposition 5.3

If the politician chooses the first-best effort level e* his partic-
ipation constraint is only satisfied with a reelection probability
of one. Hence, if the politician chooses the upper corner solution,
the optimal threshold reelection scheme must implement the first-
best effort level e*. According to proposition 5.2 it is sufficient to

choose the required threshold signal b such that

, b+a
e’ = ,
k
which requires that
b=0b"=ke* —a.

The utility of the politician is zero.

First-best can be implemented if IC and PC are satisfied under
the reelection scheme p*(b) and the effort level e*. Since the PC is
fulfilled by construction, the 1C remains to be checked. The politi-
cian should have no incentive to deviate to the interior solution

or to the solution e = 0 under the threshold scheme p*(b).

We first show that for a < @ the interior solution does not exist.

The critical condition —a < b* — ke'™ amounts to:

VoW, koW,

—a <k
c 4ac?

Solving for a yields
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koW,
4c

a>a=

Hence, for a < @, the interior solution does not exist.

In the second step we show that the politician will never choose
the solution e = 0. Choosing e = 0 implies that the signal b lies in
[—a, a]. We observe that ¢(0) > 0 requires p*(a) = 1 which holds
if and only if a > ke* — a or 2a > ke*. This is equivalent to
kv/ oWy

2c
which contradicts our assumption
koW,

dc

Note that the politician has zero utility from choosing e = 0. Be-

a >

a<

cause of our tie-breaking rule the politician will choose e*. There-

fore, if a < @, the first-best solution can be implemented.
O

Proof of proposition 5.4

The proof proceeds in two steps. First, we derive the optimal
threshold reelection scheme within the class of schemes that lead
to the interior solution. Second, we show that no other threshold

reelection scheme yields higher utility for the public.

We claim that when the interior solution is the optimal choice
of the politician, the optimal threshold reelection scheme must
belong to the class
2 2

W, k*0W,
> b° > max

ac? — { 4ac?

p°(b) = 1 ifb>b°and a+ —a;a}

0 otherwise
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The optimal threshold reelection scheme has to satisfy
UA(e™) > 0 and thus

(1 — F(b° — ke™)) 6Wa — (ce™)* > 0
which is satisfied if
1
b — ——k?2Wy +a

1 2
1— dac? Wy — [ —k6W, ) >0
2a 4ac

which can be transformed to
oW, 3 b°o W, N k252 W2

2 2a 16a2c? —
which is equivalent to
k26W,
b <a-+ .
=97 Tgac?

On the other hand it must hold
1 — F(b° — ke™) < 1
which holds if and only if
ke™ —q < b°
which is equivalent to

1
b° > k2w(5W2 — Q.

Furthermore it must be ¢(0) = 0 and thus 6° > a.
2 2

4%
2> > max{k i
acz . ac?
the threshold 4° can be freely chosen without inducing the politi-

Thus, within the range a + —a;a},

cian to leave the interior solution as long as the reelection scheme
is of the threshold type.
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For a = a the upper and lower boarder for b° coincide in the

value %\/M This is of course, the same value as the threshold
b* reaches in proposition 5.3, when a = @ is inserted. For a > a
the upper boarder is strictly above the lower boarder and as we
have the assumption a > @ in proposition 5.4, there is always a
positive difference between the upper and the lower boarder for

b° in this case.

In the second step, we show that no other threshold scheme can
yield a higher utility for voters. The only alternative is a thresh-
old scheme which leads to a corner solution. Suppose a threshold
(b+a)

u—cor __

e’ +(C
for some ¢ > 0 under the corner solution. This would require a

scheme can implement an effort level e

minimum benefit signal b = k(e® + {) — a.

The participation constraint would be satisfied because the

politician is reelected with certainty and ™ + ( < e*.

A necessary condition to satisfy the IC for the upper corner

solution under consideration is
U* (k(e® +¢) —a,e’ +¢) > U” (k(e° +¢) — a,e) .

This is satisfied if
ke® +k(—a—ke°+a

W = (c(e® + () 2 (1 - ) SWa — (ce°)?

2a
and thus if L
5wy > (2eo¢ + )
2a
which yields
k
C? + 2e°C — iéWQ < 0.
2ac?

Using the equilibrium value
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e’ = wkéWg

we obtain the condition:

¢ <0.

Therefore, the IC is not fulfilled and the politician will always

deviate, which completes the proof.
O

Proof of proposition 5.6
To achieve the first-best solution under a > @™, the effort level

must coincide with e*. This is equal to the condition:

1 , W (1 +r)
4ac? c

and therefore the second-period wage must fulfill:

. 4ac dac [—
Wyt = 5W1+r W(l +r
=20y W)

To satisfy the budget constraint, W™ must fulfill:
g(e)Wy™ = W (1 + 1),

which imposes a condition on the required benefit signal 5%

This condition amounts to:
(1 _ F(bo,inc _ ke*inc)) I/Vginc — W(l + 7‘),

which implies

. bo,inc _ ke*inc +a
2a

) W, = W(l+ r).
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Therefore, the benefit signal is given by:

2aW (1 +)
W2inc

bo,inc — ke*inc _

+ a.

Wi 4 e . SW(1+r)
Inserting 21TLC = % (1 + 7‘) and 8*’"6 = Q
yields:
. k —
b = at oA\JSW (1 +7).

The budget constraint of the public is satisfied for this signal by

construction.

The participation constraint of the politician amounts to
(1 _ F(bo,inc _ ke*inC)) 6W2inc > (Ce*irw)Q,
which can be rewritten as

SW(L+71) > (ce*™)? = W (1 +7).

: SW(1+r)
since e*""¢ = *————— Thus, the participation constraint is

always satisfied.

Finally, the first-best solution can be implemented if there is a
guarantee that the reelection probability under the effort level
e*™ for the given benefit signal b°™"¢ is smaller than one and

greater than zero.

q(e) > 0 is equivalent to b — ke*™ < @ which yields
* WA +r)<a
a5 r .

This is always satisfied for £ > 0 and §W (1 +71) > 0.
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The reelection probability ¢(e) is smaller than one if
bo,inc _ ke*inc > —a.

Inserting 6% yields the condition

P —
a-— %\/6W(1+r) > —a.

k — .
which can be transformed to a > © SW (1 +r) = @™ This con-
c
dition is fulfilled by assumption.
|



6. Limits to Incentive Contracts in
Politics

6.1 Introduction

In this section we provide a simple example why the enthusiasm
portrayed in this part for the hierarchy of incentive contracts and
elections might not be without limits. In particular, when politi-
cians can propose their own wage for each term they are in office,
adverse consequences might occur.! There are two sorts of con-

cerns.

First, wealthy candidates for office may be able to renounce com-
pensation by the public completely and hence other, less wealthy
candidates, may not be able to compete on equal terms in polit-
ical campaigns. This may undermine the thrust in a democracy
that the pool of candidates for political positions should not be a

priori constrained.

Second, allowing politicians to compete on their compensation
terms without any constraints might not lead to higher welfare
than fixed and predetermined wages: either because wage costs for
the public increase and/or somewhat less competent politicians
will be elected. In the following we provide a simple example for
this second issue.

! However, it is also premature to call for legal limits. In the opposite direction,
Eichenberger (2001) e.g. argues for a wide ranging abolishment of regulations in
politics.
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Our example draws on two strands of literature. First, candidates
will provide a public good if they hold office and thus we may face
the standard free riding and underprovision problem when public
goods are privately supplied, which is studied e.g. in Palfrey and
Rosenthal (1984), Bergstrom, Blume, and Varian (1986), Mailath
and Postlewaite (1990), Giith and Hellwig (1986) and recently
Hellwig (2001). Through setting wages or by allowing politicians
to offer compensation schemes, the public can overcome the un-

derprovision problem in our model.

Second, we use a version of citizen-as-candidates models, de-
veloped by Osborne and Slivinski (1996) and Besley and Coate
(1997). In such settings citizens who consider running for office
must trade off their private costs and policies they would like to
undertake with benefits from policies other potential candidates

are likely to implement.

There is a recent literature on how paying politicians affects the
set of citizens to run for office. Besley (2004) examines how pay-
ing politicians can solve agency problems of incumbents who are
subject to a two-period term-limit. Caselli and Morelli (2004) ex-
amine how the quality of elected politicians is affected by the
value of office when candidates know in advance whether they
can convince the electorate of their abilities. Messner and Polborn
(2003) develop a new type of citizen-candidate model by assuming
that the abilities of candidates are observable by voters, but their
opportunity costs are private information. Poutvaara and Takalo
(2003) develop a tractable citizen-candidate model that allows for
unobserved ability differences, informative campaigning and po-
litical parties. In particular the last three of these recent advances

in modeling representative democracies illustrate that increasing
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the value of office does not necessarily increase the average qual-
ity of candidates. None of the preceding papers focus, however,
on the comparison between remuneration set by the public and

self-designed wages as we set out in this chapter.

This chapter is organized as follows. In the next section we intro-
duce the model. Then we examine fixed wages set by the public.
In section 6.4 we identify equilibria when politicians can propose
their own remunerations. Section 6.5 contains the welfare com-

parisons and section 6.6 concludes.

6.2 The Model

We consider a society with N voters who have to elect a politi-
cian who undertakes policy projects for all members of the group.
There are two potential candidates, 1 = 1,2, for this job. The
remaining N — 2 individuals cannot be candidates and only act
as voters.? Candidates differ in their competence: Candidate :
(¢ = 1,2) can generate a net benefit b; (b; > 0) by his policies
for every member of the society. We label candidates such that
by > b,. We assume that the benefits candidates can generate for

each member of the society are observable.

For each candidate i, there is an individual cost ¢; of serving
in office. This cost includes the opportunity cost and any non-
monetary gains from being in office. If the latter source of utility
is more important we have ¢; < 0. ¢; is assumed to be perfectly

observable by the voters.?

2 We assume that N is greater than 4 and thus there are more voters who do not
seek office than candidates.

3 A fruitful extension of the model is to assume positive costs of campaigning and
standing for election.
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The politician receives a compensation denoted by W > 0, which
is financed by distortionary taxation levied on all other members
of the society. Let A > 0 denote the shadow cost of public funds.
That is, taxation uses (1 + A) of tax payers’ resources in order to
levy 1 unit of resources for paying wages to candidates in office.
The utility of candidate ¢ if he is elected politician is

bi + W —c, (6.1)

and the utility of any other member of the society is

W(l+ )

b; —
N-1

(6.2)

If no potential candidate is willing to run, then a default policy
will be implemented that yields a benefit of 5y = 0 for every
voter. If only one candidate runs for office, then he automatically
assumes power. We examine two scenarios. In the first scenario,

we examine how voters would determine the wages for politicians.
The timing in the first scenario is as follows:
Stage 1: The voters decide about the height of the compensation
W of the politician.

Stage 2: The candidates decide simultaneously whether to run

for office or not.
Stage 3: The voters elect one of the two candidates.
It is obvious in this first scenario that, if both candidates run

for office, it is always optimal for the voters to elect candidate 1,

because b, > b, and wages for both candidates are identical.

In the second scenario candidates themselves can offer wages,

denoted by W; and W5, which become effective if a candidate
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runs and will be elected. Therefore, in the second scenario the
first two stages are replaced by:

Stage 1': Candidates offer W, and W5.

Note that it is always possible for a candidate to propose a com-
pensation so large that he will never get elected. Therefore we do
not explicitly model a stage where candidates decide whether to

run or not.

6.3 Fixed Wages

We look at the first scenario. We will neglect equilibria in weakly

dominated strategies. Then we obtain our first result.

Proposition 6.1
There exists an equilibrium for stages 2 and 3 that depends on

the level of compensation in the following way:

OIfWZCQ—anIld
N-1
W2N+/\(Cl—(b1—b2))

then candidate 1 runs for office and is elected.
.IfWZCQ_bQ and
W <

m (Cl - (b1 - bg))
then candidate 2 runs for office and is elected.

o If W < ¢y —by and W > ¢; — by, then candidate 2 does not

run for office. Candidate 1 runs for office and is elected.

o If W < ¢y — by and W < ¢; — by no candidate runs for office.
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Proof

Note that if candidate 1 decides to run for office, he will be elected,
independently of whether candidate 2 decides to run for office or
not. Therefore, candidate 2 should run for office if and only if his
utility from serving as a politician is greater than zero, which is
his utility from the default outcome. Thus, the strategies “run for
office if by + W — ¢y > 07 and “do not run otherwise” are (weakly)
dominant for candidate 2. Hence, if W > ¢; — by, candidate 2 runs

for office. If W > ¢, — by, then candidate 1 runs for office if
7

N -1

b1+W—012b2— (1+/\)

and thus if his utility from holding office is higher than the utility
when candidate 2 governs. The condition can be transformed into
N -1
W > N+)\(Cl_(bl — by))
If W < ¢y — by, candidate 1 runs for office if b, + W — ¢; > 0 and

thus ifWZCI—bl. O

Proposition 6.1 indicates that high wages can attract the more
competent politician to run for office.! We will later determine

optimal wage levels the public should set for the political race.

6.4 Competition for Wage Contracts

In this section we explore what happens if candidates can offer to
perform political duties for a certain wage. After the candidates

have proposed their remuneration scheme, the voters elect the

* The equilibrium is unique if we eliminate weakly dominated strategies.
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candidate which creates the highest utility for them. Thus, the

timing is as follows:

Stage 1': Each candidate proposes a remuneration scheme W;.

Stage 2: The voters elect one of the two candidates

The wage offers W, and W, are common knowledge of candidates
and voters. Note that we can neglect the decision of candidates to
run for office since they can propose arbitrarily high wages. We
first observe that candidate 1 is elected if °

Wi (1+X) > by — We

b_
N1 N_—1

(1+ ) (6.3)

We first look at the equilibrium in which candidate 1 is elected.

Proposition 6.2
If (1 4+ X)(e; — e2) < (N + A)(by — by) there exists an equilibrium

in which candidate 1 is elected with wage offers that satisfy:

N-1
W, =({b—b W.
1 = (b — by) ) + Wo
Proof
First note that in order for candidate 1 to be elected, W, must
satisfy
N-—-1
< (b, —b W.
Wy < (b1 — by) T\ + Ws

because otherwise the public is better off by electing candidate
2. This follows from equation (6.3). Therefore, when candidate 1

wants to be elected he offers the wage

N-1
W] = (b1 - bg)m‘ + WQ. (64)

® For convenience, we will use a tie-breaking rule in all propositions in favor of the
elected candidate in equilibrium.
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A downwards deviation can be excluded, because then candidate
1 could rise his utility by offering a higher wage and would still
be elected. A deviation to a higher wage leads to the election of
candidate 2.

Candidate 1 will not deviate to a higher wage than in 6.4 and
will not leave the office to candidate 2 if

W,

by + W, —c; > by —
1+ Wi —c¢1 209 N1

(1+A).

Inserting the equilibrium value of W) as a function of W, from

equation (6.4) this condition becomes

N-1
b1+(b1~52)1+/\+W2—01 N1

which can be transformed into

N-1 14+ A
(bl—bg) <1+"H——)\“)+W2<1+——‘~*> > ¢

which yields

N -1 N -1
) >
T N+A

Thus, candidate 1 wants to run for office if condition (6.5) is
fulfilled and hence the proposed remuneration W, passes a certain
threshold.

We next examine the optimal choice of W, by candidate 2. A
possible deviation from the proposed equilibrium in the proposi-
tion for candidate 2 would be to offer a wage W, = W, — € which
would lead to his election. Candidate 2 will not choose this option
if

Wi
N -1

bl— (1+)\)Zb2+W2l—CQ
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and thus if his utility from being citizen under candidate 1 is
higher than his utility from holding office himself. By inserting
the equilibrium value of W; which is given by (6.4) we obtain the
condition

W

b_
S V|

(1+)\)—(b1—b2)2b2+W2—6—02

which can be transformed into

N-1

W, <
=N+

(ca +€). (6.6)

Therefore, if the wage W, is small enough, candidate 2 wants
rather to be a citizen under candidate 1 than standing for office

with a lower wage.
Therefore, there exist values for wage offers W, which satisfy
both conditions (6.5) and (6.6) only if

N-—-1 >N—1 —(b —b)N_#l
NiA2= N -

and hence we obtain the assumption of the proposition given by:

(L+A)(c1 —c2) (N +A)(by — by)

An important feature of proposition 6.2 is that wages are in-
determinate, i.e. there are infinitely many combinations of pairs
(W1, Ws) that can constitute an equilibrium. As a corollary we
obtain by using conditions (6.4), (6.5) and (6.6):

Corollary 6.1
Suppose (1 + A)(c1 — cz) < (N + X)(by — b).
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Then there exists an equilibrium in which candidate 1 is elected

with minimal wages W™" and W]"" given by:

o ON-1 N-1
min _ —(by — b

W i O wi
min __ N -1
TN

There also exists an equilibrium in which candidate 1 is elected
with maximal wages W["** and WJ"** given by

mar _ N-1 Co

2 N+ A

o N-1 N-1
W =i =b) Ty + y @

In the next step we look at equilibria in which candidate 2 wins.
Proposition 6.2 and corollary 6.1 indicate that candidate 1 can
ask for higher wages than candidate 2. The wage difference is of
course closely related to the additional benefits b; — b, candidate

1 will generate for voters.
Proposition 6.3
For (1+ A)(cy —ca) > (N 4+ X)(b; — by) there exists an equilibrium
in which the candidate 2 is elected with wage offers W, and W,
that satisfy:

N -1

le(bl—bg)m‘i‘wrg

The proof of proposition 6.3 follows the lines of the proof of

proposition 6.2 and is therefore omitted.

6.5 Welfare Comparisons

In this section, we establish welfare comparisons for the case

co = 0 and by > 0 to illustrate potential drawbacks of com-
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petitively offered wage schemes by politicians. Following the logic
of chapter 6.3, in the case of a fixed wage candidate 2 will run for
office for any wage W > 0 because by + W > 0. Candidate 1 will
enter the political competition if

~ N -1
W>W .= N_+_)\(Cl-*(b1—b2))

where we have denoted the critical wage level by W.

If W < 0, then the welfare maximizing wage under a fixed re-
muneration scheme, which is denoted by W is zero. Candidate
1 runs for office for any non-negative wage W and is elected with
certainty. Therefore the public sets W* = 0, because otherwise

they had to incur the wage costs.

Overall welfare, denoted by U/%, is given by

U™ = Nby —¢; = AW = Nb, — ;.

If W > 0, there exist two potentially optimal wage offers. The
first of these wage levels is W = 0, in which case candidate 1
would not run for office and candidate 2 would be elected. In this

case overall welfare would be given by U/ = Nb,.

The second potentially optimal wage level is W°* = W. In this
case, candidate 1 would run for office and would be elected with
certainty. Overall welfare would be given as: U/ = Nb; —¢;—AW.
Therefore, for W > 0, Wt = W is the optimal remuneration for
politicians, if Nby — ¢; — AW > Nb,.

We next turn to compensation schemes competitively offered by
the politicians. According to section 6.4, candidate 1 offers the

wage
N -1

T + Wa

Wi = (b — bo)
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and is elected, if (1 + A)e; < (N + A)(b; — by).

Candidate 2 would not deviate in this case from a wage W if
Wy < ¢o(N = 1)/(N + A). As ¢ = 0 this requires W, = 0. Thus
Wy = 0 is the equilibrium compensation scheme by candidate 2
and the equilibrium wage of candidate 1 is therefore given by:

N -1
1+

Wi = (b1 — by)

The overall welfare, denoted by U"%", is given in this case by:

var __ N-1
U —Nb1 Ci )\1+)\ (b] bQ)

For (1 4+ A)c; > (N 4+ A\)(b; — by) candidate 2 is elected with a
wage W, which must satisfy the equilibrium boundaries. Overall
welfare is simply:

U = Nby — AW,

We now examine different cases:

Case 1: Suppose W < 0. This implies ¢; < b, — by which can
be easily verified by checking the definition of W. Then
(1+A)er < (N + A)(br — ba) holds. Therefore, candidate
1 is elected under competition for wages with W, = 0

since W]*** = 0, and welfare is given by

N -1
U = Nby —c; — A—— (b — by).
1= 1+ (b1 2)
Under a fixed wage we have
Ufzz = JVbl — C1.

Thus, welfare is higher under the fixed wage scenario.
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Suppose W > 0 and (1+))¢; < (N + A)(b; — by). Then
candidate 1 is elected under competition for wages. Since

W3re* = 0, welfare in this case is given by:

N-—-1
U'uaT — Nb1 —C — /\m (b] - bg)
Under a fixed wage welfare depends on which candidate
is elected and thus

Ufie = max {Nb1 — e — AW, Nbg} .

Welfare is higher under a fixed wage scenario because

. N-1
W< oy (b =)

Suppose W > 0 and (1 + )¢, > (N + A)(by — by). In
this case candidate 2 is elected under competitive wages.

The welfare under competition for wages is given by
U = Nby — AW,.
Under the fixed wage framework welfare is
U/ = max {Nbl —c — )\W, Nbg} .

Hence, welfare is higher than under competitive wages.

We summarize the comparison between fixed and self-designed

remunerations as follows:

Proposition 6.4

For A > 0, welfare is always higher under fixed wages than under

competitive wages, and monotonically decreasing in ).
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Proposition 6.4 is our main result and can be explained as fol-
lows. In principle, welfare can be lower because less competent
candidates are elected or wage costs, and therefore tax distor-
tions are higher. The comparisons in the cases illustrate that un-
der competitive wage offers by candidates, realized wage costs
become higher than under fixed and predetermined remunera-
tions for politicians. The main reason is that wage competition
by politicians bids up wages, because externalities for the other
candidate and for all voters are not taken into account. One can
also show that the competence of politicians tends to be higher

when wages are set by the public (see Gersbach (2004b)).

6.6 Conclusion

In this chapter we have expressed some caution with respect to
the dual mechanism if politicians can simply compete on compen-
sation packages. In Gersbach (2004b), a more elaborate analysis
of the model in this chapter broadly supports this conclusion.
Nevertheless, the caution might not be as serious as it appears to

be from looking straight at the model.

First, wages set by the public must be tailored such that the
welfare-maximizing candidate runs and will be elected. Second,
higher wage costs under competitively offered compensation
schemes may be negligible in the government budget. Neverthe-
less, at this stage allowing for competitively offered wages in each
term is not the most important priority in broadening the scope

of democracies.
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Epilogue to Part I

The first part of the book has advanced the both provocative and
canonical idea that the dual mechanism of contracts and elec-
tions should be allowed to operate in liberal democracies. The
dual mechanism can transform democracies in a fundamental way.
Here we consider not only the efficiency gains identified so far and
the new role of informational intermediaries in politics, but also
the improved democratic procedures that are themselves welfare-
improving. The transformation of democracies from a state where
election campaigns are subject to a situation in which candidates
are compelled to make many promises, most of which will remain
unfulfilled, to a state where candidates are held accountable for
these promises is a worthwhile goal in the attempt to improve

liberal democracies.
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Part II

Rules for Decision-Making
and Agenda Setting



7. Overview

7.1 The Ideas

In Part Two, we present a series of suggestions as to how a society
can design decision rules, agenda rules, and agenda setter rules.
The suggestions will be developed under the umbrella of constitu-
tional economics and democratic mechanisms. As an illustration,
consider a society which decides on either the allocation of a pub-
lic project or the division of resources among its citizens. There

are four types of inefficiencies:
e inefficient projects are proposed and adopted,
e efficient projects are proposed but rejected,
e efficient projects are not proposed,
e inefficient redistribution proposals are adopted.

Moreover, democratic processes may violate certain fairness crite-

ria. We present a number of ideas for remedying these shortcom-

ngs.
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Decision Rules

Decision rules prescribe how individual voting decisions are to be

translated into outcomes for a society. We consider:

e Flexible Majority Rules
Majority rules are flexible if the size of the majority depends
on the proposal. For instance, the size of the majority may
depend on the share of taxed individuals in a public project
allocation problem, or the required majority may depend on

the distribution of resources among individuals.

e Double Majority Rules
The community is divided into two non-empty groups. Double
majority rules require that a proposal be accepted in both

groups by a prespecified share of supporting votes.

Agenda Rules

Agenda rules act as constraints. Violating the constraints makes
an agenda unconstitutional, and the status quo prevails. Examples

of agenda rules are:

e maximal taxation of the agenda setter: the agenda setter pays

the maximal tax rate proposed in his agenda;

e no subsidies: the agenda setter is not allowed to propose any

subsidies;

e taxation constrained to majority winners: only majority win-

ners can be taxed;
e the financing package must satisfy the budget constraint;

e amendment rights for the opposition;
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e exclusion of repeated agenda setting: the individual allowed to
design the agenda in the first period is excluded from agenda

setting in the second period.

Agenda Setter Rules

Agenda setter rules describe how the agenda setter will be treated
after he has made proposals and voting has taken place. Examples

of agenda setter rules are:

e Costs of Agenda Setting
The agenda setter must pay a fixed amount if his agenda does

not lead to the provision of a public project.

e Flexible Costs of Agenda Setting
The agenda setter has to pay a fixed amount if his proposal
does not lead to the provision of a public project. Additionally,
he pays a variable amount if the share of supporting votes is

less than a certain percentage.

In the next chapters we will illustrate that

the appropriate combination of decision rules, agenda rules, and
agenda setter rules can yield first-best allocations of public projects

in democracies;

the appropriate combination of decision rules, agenda rules, and
agenda setter rules can help to achieve an efficient and fair division

of resources.
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7.2 The Theme

We develop our arguments and ideas within the framework of
constructive constitutional economics, as outlined in the classi-
cal contribution by Buchanan and Tullock (1965), and surveyed
by Mueller (1989) and Cooter (2000). In line with a long tradi-
tion dating back at least to Rousseau (1763), (see also Wicksell
(1896), and Harsanyi (1955)), Buchanan and Tullock (1965) have
examined the costs and benefits of majority rules that a society
chooses behind a veil of ignorance. Aghion and Bolton (1998) have
introduced contractual incompleteness for the design of optimal
majority rules. We develop new democratic decision rules which,
together with agenda rules and agenda setter rules, can transcend

the limitations of democracies in achieving desired outcomes.

We develop our analysis within a democratic implementation
framework into which we introduce the liberal democracy con-
straint in the following sense. The constitutional principles as-
sumed must fulfill the fundamental democratic principles of equal
voting and agenda rights. Moreover, constitutional principles can-
not require more messages from citizens than proposals or vot-
ing. Thus, democratic constitutions are understood as the lib-
eral democracy constraint on the set of all feasible mechanisms
for collectively providing public projects, or distributing resources

among individuals in a society.

When we allow for asymmetric information regarding the utili-
ties individuals receive from public projects, our analysis is closely
related to the fundamental issues in mechanism design. Two main
results in the area of mechanism design represent polar cases for
our analysis. First, d’Aspremont and Gérard-Veret (1979) and Ar-
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row (1979) show that the expected externality mechanism as a di-
rect revelation mechanism yields an ez post efficient social choice if
agents must participate. Second, the Myerson-Satterthwaite the-
orem (Myerson and Satterthwaite (1983)) shows that there is no
Bayesian incentive-compatible social-choice function that is effi-
cient ez post if agents are free to opt out of the mechanism. We
introduce democratic mechanisms where people are forced to par-
ticipate, everyone has an opportunity to set the agenda, and only
yes/no messages (voting) are allowed. Therefore, from a mecha-
nism design viewpoint, it is not clear a prior: whether democratic

mechanisms are efficient.

Our work also draws upon collective choice theory, pioneered by
Arrow (1951), and developed and summarized among others by
Downs (1957), Black (1958), Riker (1962), Sen (1970), Schwartz
(1986), Ordeshook (1986), Bernholz and Breyer (1993), and Saari
(1995). In our models, the focus is restricted to two alternatives.
This allows us to circumvent the difficulties presented by social
choice theory. It remains to be seen how the concepts developed

here can be embedded in more general approaches to social choice.

Part Two is organized as follows: In the next chapter, we in-
troduce new agenda rules using simple examples. In chapter 9,
we show how flexible majority rules in combination with agenda
rules and agenda setter rules can help to achieve first-best allo-
cations of public projects. In chapter 10, we extend our analysis
to unobservable utilities that require a mechanism design frame-
work; first-best mechanisms may then need double majority rules
and flexible agenda costs. Finally, we show how flexible majority
rules, supplemented by agenda rules, can guarantee an efficient

and envy-free distribution of resources.



8. Examples for Agenda Rules!

8.1 Introduction

In this chapter we develop constitutional principles for democra-
cies on how to treat individuals when a society decides on public
project provision and financing. Such rules place constraints on
the set of admissible agendas and are therefore called agenda rules.

We introduce such agenda rules by simple examples.

At the constitutional stage, a society decides how public project
provision and financing should be governed in the legislative pe-
riods under a veil of ignorance. We use the broad term public
project that encompasses public goods. Individuals do not know
at the constitutional stage whether they will benefit from the pub-
lic project. Beneficiaries at the legislative stage are called project
winners. Those individuals who suffer from the public project are
called project losers. The set of project losers can be empty. In
many cases, however, public projects can affect part of the society
negatively. Examples of the latter category are the downsizing of
the defense industry after the end of the cold war, labor market
reforms that put pressure on wages for some workers or even the

counstruction of roads, which may increase the noise for the resi-

! An extended version of this chapter has appeared in Gersbach (2004b).
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dents living close to them. A priori there is no reason to assume

that there are no project losers.

The constitutional principles in this chapter and in the whole
part must obey liberal democracy’s fundamental principles of
equal voting and agenda rights. Moreover, constitutional prin-
ciples cannot require more messages from citizens than proposals

or voting including the possibility of non-participation.

Given these democratic constraints we consider a series of ex-
amples of constitutional principles that are at the disposition of
the society. Decision rules are m-majority rules with % <m<1.
We assume open ballots, and hence individuals can be divided ex

post into majority winners and minority losers.

Examples for agenda rules are: taxation or subsidization con-
strained to winners or losers of the majority voting process or
equal treatment of majority winners or losers with respect to net
transfers (taxes/subsidies). Similarly, in other agenda rules equal
treatment with respect to taxes, subsidies or net transfers can be
restricted to a certain percentage of the population or to a certain

portion of the winning majority or losing minority.

We illustrate the working of particular agenda rules mentioned
above in conjunction with majority rules in order to achieve
second-best-outcomes by simple examples. We also discuss how
constitutions might be designed to encompass the examples. In
particular, we show how the possibility of amendments can im-
prove the allocation of public projects and can eliminate excessive
taxation. Finally, we indicate how the constitutional requirement

of secret ballots will affect our results.
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The chapter is organized as follows: In the next section, we out-
line the model and define the range of available treatment rules. In
section 8.3, we derive the main results for different constellations
of projects and sizes of the group benefiting from public projects.
In section 8.4, we discuss optimal constitutions in all cases. We
conclude with issues for further research.

8.2 Model and Treatment Rules
8.2.1 The Model

We consider a standard social choice problem of public project
provision and financing. The first period is the constitutional pe-
riod. In the constitutional period, a society of N risk-neutral mem-
bers decides how public project provision and financing should be
governed in future legislative periods. We assume that N is odd

and large. Citizens are indexed by j or k € {0,1,...,N}.

In the legislative period, each citizen is endowed with a tax-
able private consumption good, denoted by e. The community
can produce a public project g. Let v; denote the agent j’s
utility from the public project g measured in units of the con-
sumption good. For simplicity of presentation, we assume that
v; can take two values, v; = V, > O and v; = V; < 0, so
that the citizens can be divided into winners and losers. We as-
sume that v; is a private benefit that cannot be taxed.? The ez
ante probability that a citizen belongs to the winning group in
the legislative period, and hence receives V}, is denoted by p.
V =pV,+ (1 —p)V] is the expected utility of an individual from

% If v; were a monetary return it could be taxed in addition to e. The results would
be unaffected by this modification.
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the public project. By the law of large numbers, p equals the
fraction of winners in each period, provided that N is sufficiently
large, which we assume throughout this chapter. We denote the
supply of the public project g by g € {0,1}. ¢ = 1 stands for the
provision of the public project. g = 0 denotes the status quo. We
denote citizen j’s subsidy by s; and citizen j’s tax payment by
t;. Taxes and subsidies are expressed in terms of the consump-
tion good. Then, the utility of citizen j in the legislative period,
denoted by Uj, is given by

Uj=e+gvj—tj+sj. (81)

We drop the index j in U; whenever convenient. 7; = s; — ;
denotes the net transfer for individual j. Finally, we denote the

expected utility of citizen j at the constitutional stage by EU;.

Public projects and subsidies are financed by taxes. We assume
that taxation is distortionary. Let A > 0 denote the shadow cost
of public funds. That is, taxation uses (1 + A) of the consumption
good in order to levy an amount of 1 for public projects or for
transfers to citizens. We assume that the production cost of the
public project per capita is given by k£ > 0. The budget constraint
of the society in the legislative period is given by

N
Zt = NE(L+ANg+ 1+ ) s (8.2)
Jj=1 j=1

It is socially efficient to produce the public project if and only if

V=pVh+(1—p)V;>k(1+A). (8.3)
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Throughout this chapter, we assume that the maximum amount
of resources that can be levied through taxation is sufficient to

finance the public project:

e> k(1+ ). (8.4)

Moreover, we assume that e > V},, and hence that the benefits
from the public project do not exceed the income of the individ-
uals. This assumption simplifies the exposition, since we do not

need to always distinguish whether e > V}, or e < Vj,.

8.2.2 The Game
The sequence of events is summarized as follows:

Stage 1: In the constitutional period, the society unanimously
decides upon the constitutional principles governing leg-

islative decision making.

Stage 2: At the start of the legislative period, a public project
emerges and each citizen j observes the realization of v;.

Stage 3: A citizen is randomly determined to set the agenda.
The agenda setter proposes a project/financing package

(ga tj: Sj)'
Stage 4: The nation decides whether to accept or reject the pro-

posal according to the constitutional decision rule.

Note that individuals know at the voting stage who will be taxed
and who will receive subsidies if a proposal is accepted. The con-
stitutional principles will be introduced in the next section. Given
a constitution with a set of principles agreed unanimously upon



130 8. Examples for Agenda Rules

in stage 1, we look at subgame perfect implementation in stages
2 to 4. Stage 1 will not be considered as part of the game. We
simply assume that societies choose the set of constitutional rules
which yield the highest expected utilities in a subgame perfect
equilibrium over stages 2 to 4. We make the following assump-
tion. Individuals in stage 4 do not choose weakly dominated vot-
ing strategies. This standard assumption allows us to eliminate
weakly dominated voting strategies and voting equilibria will be-
come unique. Moreover, this assumption will allow us to derive
the expected utility from a constitution as the payoff of a unique
subgame perfect equilibrium and thus will make the comparison
of constitutions clear-cut. Moreover, to simplify the description,
we assume two tie-breaking rules in case of indifferences. First,
if an agenda setter is indifferent between proposing the public
project and the status quo, he will propose the change. Second,
an individual who is indifferent between a new proposal and the

status quo will vote for a change.?

8.2.3 Constitutional Principles

At the constitutional stage, the society decides about the rules
governing the legislative processes. We follow the incomplete con-
tract setting and assume that it is impossible to write a complete
state contingent public project supply plan at the constitutional
stage. Future states cannot be described precisely and therefore
constitutions can only specify non-contingent rules. Whether an
individual is a winner or a loser of the project can be observed by

other citizens at the legislative stage. For instance, if the project

3 Without such a tie-breaking rule, we would face the standard problem that no
equilibrium in pure strategies exists. This tie-breaking rule is simply made for
expositional convenience.
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is a new road, people observe that people close to the road will
suffer because of noise and others will benefit because they have
easier access to their work place. Following the insights from the
incomplete contract literature, such observations, however, are
not contractible and cannot be used in constitutional contracts
and therefore not in constitutional rules. We assume open bal-
lots; hence, individuals can be divided into the majority winners
and minority losers, ex post. In order to avoid ambiguous terms
we will distinguish between project winners (losers) and majority

winners (losers).

Given the incomplete nature of constitutions, the question is
which type of constitutional principles can be considered. The
restrictions on feasible constitutions are based on the following
twin principles. First, every constitution or constitutional princi-
ple must allow for equal voting and agenda rights as fundamental
democratic principles. An immediate consequence is that every
individual should have the same chance to determine the agenda.
Furthermore, decision rules determining whether a change of the
status is adopted can only depend on the number of votes for a
change and not on the persons voting in favor or against the status
quo. Second, the democratic principles cannot require more infor-
mation from citizens than a proposal, and voting with the possi-
bility of non-participation. Given these democratic constraints on
constitutions we can think of the following set of constitutional

principles:
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P1: Decision Rules
e m-majority rules:

If a proposal to change the status quo receives a majority
of m percent of the citizens (3 < m < 1), the proposal is
adopted.

P2: Constraint of Tazation or Subsidization®

e Constraint of taxation to majority winners or losers (CTW,

CTL, respectively):
Only majority winners or losers can be taxed.

e Constraint of taxation to « (0 < @ < m) percent of indi-

viduals, belonging to the winning majority (CTW ()).

e Constraint of subsidization to majority winners or losers
(CSW, CSL, respectively):

Only majority winners or losers of the voting process can

receive subsidies.

e Constraint of subsidization to §(0 < 8 < 1 — m) percent
of individuals, belonging to the losing minority (CS L (,3))

P3: Equal Treatment Rules for all Individuals
e Equal treatment of individuals with respect to taxes (ETT):
t; =ty for all k& # j.
e Equal treatment of individuals with respect to subsidies
(ETS):
s; = sy for all k # j.

4 We do not exhaust all conceivable cases in this description and focus on those
rules which will be used in this chapter.
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P4: Equal Treatment Rules for Majority Winners and Majority

Losers
e Equal treatment of winners (ETW):
For two members j # k of the winning majority, the net

transfers fulfill:

TjZSj—thTk:Sk—“tk

e Equal treatment of @ (0 < @ < m) percent of individuals
of the population in the winning majority (ETW(«)):

For « percent of individuals in the population in the win-
ning majority, the net transfer of two members j # k must
fulfill:
Ty =8 =1 =Tk = 8k — ti
e Equal treatment of losers (ETL):
For any two members j # k of the losing minority, the net

transfer must fulfill:

TjZS]'—tj:Tk:Sk—tk

e Equal treatment of 3 percent of all individuals in the losing
minority (ETL (8)):

For 8 percent of individuals in the losing minority, the net

transfer of two members j # k must fulfill:

TjZSj—tj:Tk:Sk—tk
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P5: Equal Agenda and Voting Rights (EAVR)
e Equal agenda rights (EAR):

Every individual has the same chance of being recognized

as an agenda setter.
e Equal voting rights (EVR):

Every individual has one vote.

While the principles P1 to P5 satisfy the democratic constraints,
we will see later that these principles do not exhaust all treatment
possibilities. A second-best constitution is a set of principles from
P1 to P5 which yields higher expected utility in the subgame per-
fect implementation than any other constitution.® Since EAVR
constitutes the basic principle of liberal democracies, we will as-

sume that every constitution must contain EAVR.®

It is important to note that the violation of the constitution can
occur at two stages. After stage 3, a proposal may violate some of
the treatment rules. In this case, the proposal is unconstitutional
and the status quo prevails. After stage 4 and voting, the princi-
ples P2 and P4 need to be checked. Whether or not P2 and P4
violate the constitution depends on the voting itself. For instance,
suppose CTW and g = 1 has been adopted. If a taxed individ-
ual has voted no and is in the minority, CTW is violated. Again,
if one constitutional principle is violated after stage 4, the status
quo prevails. Since agenda setters can always benefit from making

a proposal in agreement with the constitution, no agenda setter

® The term second-best is used here in a very loose sense since we only consider
principles within the set {P1 to P5}. This chapter serves solely introductory
purposes.

% EAVR can also be justified by narrow economic arguments, see Gersbach (2004c).



8.2 Model and Treatment Rules 135

would ever propose a project/financing package that violates the

constitution in equilibrium.

We next observe that it is generally impossible to implement a
first-best constitution. Since it is not verifiable whether an indi-
vidual is a project winner or a project loser, there is always a
possibility that a loser can determine the agenda. He will never
propose a socially desirable public project as long as he is not
sufficiently compensated. Every compensation, however, creates
distortionary losses and is therefore inefficient from an ez ante

view.

8.2.4 Socially Efficient Solutions

Welfare is determined in stage 1. It is obvious that the socially
optimal solution from such an ez ante point of view is given by
g = 1 if expected benefits per capita are larger than per capita
taxes. Moreover, the socially efficient tax scheme should only allow
money to be raised for the financing of the public project, since
any redistribution activities are waste from an ez ante point of
view. The socially efficient tax schedule is indeterminate since
citizens are risk neutral. For instance, a socially efficient scheme
ist= 1“ ) for all project winners and ¢ = 0 for all project losers
as well as for every individual s; = 0. In order to implement such
a socially optimal solution, a complete social contract would be

necessary. We summarize the first—best solution as follows.

Proposition 8.1

A first-best allocation is given by:

(i) IfV > k(1 +)) then g=1, s; =0 forall j,
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E(1+ A
k1+A) for project winners
t= P
0 for project losers

(ii) IfV < k(14 \) then g=0, t;=s;=0 foral j.

Expected utility from the public project for each individual is
given by:
EU = g(V —k(1+ /\))

In the following we assume that private benefits of individuals
are observable at the legislative stage, but are not verifiable and
hence cannot be used in social contracts. As it is standard in the
incomplete contracting literature, constitutions can only specify
state independent rules as expressed in the constitutional princi-
ples P1 to P5.

8.3 Examples of Constitutions

We next illustrate the advantages and disadvantages of particular
constitutions when no complete social contracts can be written
and EAVR is a given constitutional principle. Due to EAVR, ev-
ery citizen has the same chance of being recognized as an agenda
setter. If a citizen, denoted by ag, is determined as the agenda
setter, two cases can occur: either v,, = V} or vge = Vi. In both
cases, the agenda setter wants to create the smallest possible ma-
jority for an adoption or rejection of the public project combined
with the most favorable tax/subsidy package for him. The con-
stitutions should ensure that no agenda setter simply proposes a

tax/subsidy package to redistribute income without proposing a
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socially efficient project. In the following we introduce particular
constitutions as examples for simple and interesting combinations

of agenda rules, agenda setting rules and decision rules.

8.3.1 Constitutions for Socially Efficient Projects

We first look at constitutions assuming that it is socially efficient
to produce the public project from the perspective of the first-best

allocation.

We begin by describing a constitution which ensures that only
project winners are taxed, and that every agenda setter proposes

g=1.
Proposition 8.2
Suppose that p > 3. Moreover, suppose
V=pVi+ (1 —-pVi>k(1+)) (8.5)
1
5 Vi > k(1 + Q) (8.6)

Then, under the constitution
(i) simple majority rule (3-majority rule),
(i) CTW (50%)

both project winners and project losers propose g = 1.
The expected utility for each individual is given by:

AN = 1)V,

BU=V=k=SNa+n

The proof is given in the appendix. The point of proposition 8.2
is that, from behind a veil of ignorance, agents agree that only
majority winners and at most half of the population can be taxed.
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The condition 1V, > k(1 + X) ensures that even a project loser
is better off by proposing g = 1 and by taxing 50% of the popu-
lation that are project winners. The excess revenues of taxation
are channeled to the agenda setter as a subsidy. The agenda set-
ter will not subsidy any project winner in his majority coalition.
Due to CTW(50%) he cannot form a majority that would sup-
port a simple redistribution proposal. Note that a taxed project
winner could make a proposal ¢ = 1 unconstitutional by voting
against g = 1. This would lead to the status quo which, however,
does not improve the defecting project winner’s utility. Therefore,
no member of the winning majority has an incentive to switch.
Moreover, because of CTW(50%), a project loser cannot make a
proposal unconstitutional by voting strategically and supporting
g=1.

In the next proposition we consider an alternative constitution
that avoids any subsidization and that will provide the appropri-

ate comparison.

Proposition 8.3

Suppose p > 5 and V > k(1 + X). Then, there is a constitution
with:

(i) %——majority rule

(ii) CTW

(iii)  CSL (0%)

where the project winners propose ¢ = 1 and project losers pro-

pose g = 0. No taxation for redistribution purposes occurs. Ex-

pected utility for each individual is given by:

EU =p(V — k(1 + )
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Proof

Suppose that the agenda setter is a project winner. He cannot
generate any subsidies for himself because CSL (0%) acts as a
general ban on subsidies. But he benefits from the public project.
Because of p > %, he can tax all project winners except himself
by the uniform tax rate t = (1 + A)(;5-7)k- Since V > k(1 + A)
and V; < 0 we have V;, > w. Hence, for sufficiently large N

we have V}, > t and therefore all project winners will support the
proposal. Project losers vote no, but the proposal will be adopted.
Suppose that a project loser determines the agenda. Because he
cannot generate any subsidies for himself and loses from g = 1,
he cannot do better than proposing ¢ = 0 and ¢ = 0 for all
individuals. Therefore, since no subsidies are generated, expected
utility is equal to EU = p(V — k(1 + X)).

O

In the next step we compare the constitutions in the last two

propositions. We obtain

Proposition 8.4
Suppose p > 1,V > k(L + A) and 5V}, > k(1 + A).
Then the constitution {1—majority rule, CTW (50%)} is more
advantageous than {i—majority rule, CTW,CSL (0%)} if and
only if
A

V(1=p) > k(1= p(1+ X)) + =<V,

( p)> ( p(+))+2(1+/\)h
Proof
The comparison of the expected utilities under both conditions

leads to the inequality in the proposition where we have used
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that %1—(} is approximately % for sufficiently large N.

The more valuable the public project, the easier it will be to
fulfill the condition in the last proposition for the constitution
{2 —majority rule, CTW (50%)}, i.e., the larger V is relative to

costs k£ and tax distortions A.

The constitution {3—majority rule, CTW (50%)} is inefficient if
the inequality (8.6) does not hold, but inequality (8.5) holds since
losers or winners recognized as agenda setters will not propose
socially desirable public projects because the tax revenues from
half of the population is not sufficient to finance the project. A
modified constitution can ensure that socially efficient projects
are undertaken in this case.

Proposition 8.5
Suppose p > 3. Moreover, suppose

V> k(1+A),

then a constitution exists that ensures that socially efficient

projects are always undertaken:

(i) 5 — majority rule,

(ii) CTW

Both project winners and project losers propose g = 1.

The proof is given in the appendix. The constitutional rules in
proposition 8.5 allow a project loser to tax all project winners

which, in turn, generates enough subsidies to compensate the
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agenda setter. Note that an agenda setter will tax all project
winners in the same way to maximize his subsidies. Hence all
project winners will support the proposal and the %—majority
rule is equivalent to a p—majority rule. Whether or not the
{4 —majority rule, CTW} constitution is advantageous depends
again on the comparison with the constitution {%—majority rule,
CTW,CSL (0%)}. The comparison follows the same procedure as

in proposition 8.4 and is omitted.

We next consider the case that the fraction of winners is smaller
than one half and hence a winning majority must contain project

losers besides the agenda setter. We obtain

Proposition 8.6
Suppose p < % Moreover, suppose A < 1 and

V>k(1+X)
Then, the constitution

(i) simple majority rule,

(i) CTW,

ensures that both project winners and project losers propose

g=1.

The proof is given in the appendix. Note that in the case of
p < %, a project loser has an incentive to propose g = 1 if he
can tax all project winners by V}, and tax revenues are sufficient
to subsidy (5 — p)V losers and the agenda setter himself so that
they support g = 1. This is ensured when the project is socially

efficient.
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Again, the comparison with the constitution {%—majority rule,
CTW,CSW (0%)} determines whether or not the constitution
{:—majority rule, CTW} is advantageous for the case p < 1.
This comparison for p < % follows similar considerations as in

proposition 8.4 and is therefore omitted.

8.3.2 The Curse of Equal Treatment

Proposition 8.2 and 8.6 show that it may be optimal to limit
treatment clauses to subgroups of a society. If we were requiring
equal treatment for all individuals, more inefficiencies would occur

compared to the constitutions in the last sections.
This is shown in the following proposition.

Proposition 8.7

Suppose
V> k(1+X)

Then the constitution

(i) simple majority rule,
(i) ETT,
(iii) ETS

can be inefficient.

Proof

The inefficiency of the constitution with ETT and ETS can arise
from two sources. First, suppose that a project loser determines
the agenda. Because he cannot generate subsidies without paying

for it himself by a larger tax, a project loser will never propose
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g = 1. Second, if p < %, a project winner who proposes the project
must propose a uniform tax rate ¢ = k(1+\). However, no project
loser will ever support such a proposal, even if a project winner
tried to generate subsidies. Because of ET'S, we have s; = s for
all 7, which requires a tax rate t = k(1+ ) +s(1+ A) for a certain

subsidy level s. Hence, a majority of project losers rejects g = 1.
O

Proposition 8.7 illustrates the inefficiencies caused by rules that
require equal treatment concerning taxes and subsidies for all in-
dividuals because socially valuable public projects cannot be im-

plemented anymore.

8.3.3 Constitutions for Socially Inefficient Projects

The next question concerns the nature of constitutions when

projects are socially inefficient. We obtain:

Proposition 8.8
Suppose that

V=pVi+ (1 -p)V,<k(l1+2A) (8.7)

Then, a first—best constitution exists with

N+11
(i) ma,x{p N+ ,5} — majority rule,
(i) ETT,
(iii) ETS.

Both project winners and losers propose g = 0 and t; = s; = 0,
for all j.
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The proof is given in the appendix. Proposition 8.8 shows how
equal treatment rules work together with super majority rules.
They can eliminate any danger that inefficient public projects are
proposed or produced or that simple redistribution proposals are
implemented, because everybody must be treated equally with

respect to taxes and subsidies.

8.4 Discussion
8.4.1 General Constitutions

The preceding analysis has highlighted how various constraints
on permissible taxes and subsidies can be combined with polit-
ical decision-making. However, the analysis raises several issues
for practical methods of decision-making: general constitutions,

amendments and secret ballots.

The constitutions we have presented are different for socially
efficient and inefficient public projects and even different within
the classes of efficient projects. Naturally, one would like to design
a constitution which encompasses all possible cases. There are four
possibilities to address this fundamental issue which we discuss in

the following also with respect to potential applications.

First, one could try to design a meta constitution which contains
a decision rule on how to decide among different constitutions
when a specific public project has to be allocated. However, it is
unclear at this stage how such a meta constitution should be de-
signed and it is doubtful whether the public can be convinced of
using courts that decide in which case which constitution should

apply. Moreover, it remains doubtful whether courts possess the



8.4 Discussion 145

required information. Finally, the constitutions have to make gen-
eral rules for different cases. Therefore, meta constitutions are

unlikely to be helpful in decision-making processes.

Second, one could select a constitution among all feasible consti-
tutions discussed in this chapter which minimizes utility losses. It
would necessarily be second-best, given a flow of efficient and in-
efficient projects with varying sizes of project winners. A second-
best constitution is defined as a set of constitutional principles
that yield a higher expected utility in the subgame perfect equi-
librium in stages 2 to 4 than any other combination of principles
from P1 to P5. As illustrated in this chapter, second-best consti-
tutions depend on the distribution of net welfare gains or losses
from public projects and of the size of project winners (see Gers-
bach (2004b)). However, it is doubtful that sufficient knowledge
about the distribution of future public projects is available in a
society which makes this approach difficult to apply.

Third, we can try broaden the set of constitutional principles
by incorporating new decision, agenda and agenda setter rules.
This is the most promising approach and will be pursued in the

following chapters.

Fourth, we can consider constitutions allowing for second propos-
als or amendments which are ubiquitous in political debates. With
amendments it is possible to direct democratic decision-making
towards desired allocation of a public project while excessive tax-

ation can be eliminated.
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8.4.2 Amendments

We consider the most simple case of introducing amendments. An

amendment modifies stages 3 and 4 in the following way:

Stage 3: Two citizens a; and as (a1 # ag) are randomly de-
termined to set the agenda. The agenda setters sequen-
tially propose project/financing packages (g, 1}, s}) and

17107
(92,5, 57)-

Stage 4: The nation decides whether and which proposal to ac-
cept according to the constitutional decision rules.

The essential idea of such amendment rules is that other agenda
setters have a chance to make counter proposals which limit
the expropriation of minorities and can avoid that socially very
inefficient projects are implemented. However, the amendment
possibility should not eliminate socially efficient projects. How
such a balance can be achieved is illustrated in the following
proposition. In this proposition we use the refined treatment rule
ETTazed which means that all individuals who are taxed (i.e. for
whom ¢; > 0) must be treated equally with respect to taxation.
ETTazed implies that the tax rates for all taxed individuals must
be identical. Otherwise the constitution is violated. The treatment
rule ETTazed only serves the purpose of ensuring uniqueness of

equilibria.

In the proposition we also use the absolute majority rule. Un-
der the absolute majority rule every agent can vote either for g'
or for g2 or can reject both proposals. A proposal is accepted if
it receives 50% yes-votes of all votes. Otherwise the status quo

prevails. Moreover, we restrict our analysis to A < 1, which is
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plausible anyway. A complete analysis of equilibria with amend-
ments is quite complex and we restrict our results to a simple

illustration.

Proposition 8.9
Suppose that the following constitution holds

e two proposals are made sequentially
e absolute majority rule
e CTW

e ETTaxed

Then, there exist equilibria that implement the following alloca-

tions:”

(i) IfV > k(1 + A) (p > § or p < 3) the project will be provided.

In the case where p > % no subsidies are provided and the

allocation is first-best.
(ii) If V < k(1 4+ A) and
a.) if pV,, < k(1 + \) the project will not be undertaken. No

subsidies are provided and the allocation is first-best.
B.) ifpV, > k(1+ A) and

a.) ifp > %, the project will be undertaken and no subsidies

are provided;
b.) if p < i and

" In various cases uniqueness does not hold.
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bl.) ifpVy > k(1+X)— (3 —p) Vi(1+ ) the project will
be undertaken;

b2.) ifpVy < k(14 X)— (5 —p) Vi(1+X) the project will
not be undertaken and no subsidies are provided.
The allocation is first-best.

The proof is given in Gersbach (2004b). Proposition 8.9 and the
proofillustrate the advantages of amendments in conjunction with
treatment and decision rules. First, subsidies and therefore exces-
sive distortionary taxation can be reduced because agenda setters
compete for proposals. Any proposal that involves subsidization
of the agenda setter can and will be successfully countered by
amendments, independently of whether agenda setters are losers
or winners. Second, the socially desirable allocation of the project
occurs in more cases than without amendment, i.e. when the con-

stitution

{two proposals, absolute majority rule, CTW, ETTazed}

is used instead of
{one proposal, simple majority rule, CTW, ETTazed}

since in the former constitution project losers are forced to pro-
pose the project in order to avoid being taxed in the second pro-

posal.

Allowing for one amendment in proposition 8.9, however, still
yields overinvestment in public projects. While efficient projects
are always undertaken, sometimes inefficient projects are under-
taken as well. We will see in the next chapter that there is still

considerable scope for improvements in democratic processes.
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An important feature of the above constitution is that it is uni-
versally applicable as it does not depend anymore on project pa-
rameters. Therefore the constitution in this section is closer to
applications in public policy, e.g. when an assembly decides about
an infrastructure project, such as building a road or a bridge.

8.4.3 Secret Ballots

Many of the tax and subsidy schemes in this chapter require that
voting is non-anonymous or even public since CTW requires that
it must be checked which way a taxed individual has voted. Mod-
ern communication technologies such as the internet may allow
to make constitutional checks on rules such as CTW without
the revelation of individual voting behavior through verifications
of personal identification numbers. But today the constitutional
rules in this chapter would require that voting behavior of individ-
uals must be public, at least before a constitutional court. Public
voting is often the rule in legislatures, but not in mass voting
or elections. Secret ballots are mandatory in mass elections be-
cause people in power could pressure individuals into voting in a

particular way (see e.g. Schelling (1960)).

With secret ballots the efficiency enhancing rule CTW is not
possible anymore while other treatment rules such as ETT or
ETTaxed are still feasible because their validity is independent of
voting decisions. Moreover, the power of amendments in restrict-
ing excessive taxation to generate subsidies is still at work. There-
fore the constitution {two proposals, absolute majority rule, ETT}
may be a reasonable compromise for practical decision-making

with secret ballots when a community decides on a public infra-
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structure project. However, as we will see in the next chapter

there exist better constitutions.

8.5 Conclusions

Our examples have highlighted the impact of several treatment
constraints on taxes and subsidies and on social welfare. We have
also pointed out the useful role of amendments. Numerous further
questions arise in the context of constitutional treatment rules
which will be taken up in the next chapter when we consider new

ideas as well as general constitutions.

8.6 Appendix

Proof of proposition 8.2

(A) Suppose that the agenda setter is a project winner. If he
wants to implement ¢ = 1, he must form a minimal coalition
with the project winners in order to create a yes—majority.
Since p > 1 and CTW(50%) the agenda setter will propose
g =1 and

N-1
Vi, for

0  for remaining individuals

‘- project winners

Sq for agenda setter
s =
0 for all remaining individuals

Note that at the voting stage, everybody knows how he is
taxed or whether he receives subsidies. Thus, a project winner

who is taxed can only avoid it by voting no and making the
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proposal unconstitutional which, however, does not improve

his utility. The subsidy for the agenda setter is

N -1
Va(1+ )"~ kN,

which is positive by assumption for large N. Eliminating
weakly dominated voting strategies, all project winners sup-
port the proposal and all project losers vote no. Since p > %,

the proposal is adopted.

(B) Suppose that the agenda setter is a project loser. If he sets
g = 0, he cannot generate any subsidies for himself. Any pro-
posal with ¢ = 0 to generate taxes would make all winners
worse off because of CTW, and they would reject it. Since
p> %, no majority coalition for positive taxation can be found.
If a loser proposes g = 1, he must form a minimal coalition
with the project winners. Suppose that he takes % project
winners, which is the maximal size of a group he can tax.
The maximal tax rate he can impose on this group of winners
while they still support a project proposal is ¢t = V},. He can
set s; = 0 for all project winners. The payoff the agenda setter

receives this way is given by:

[ -1
5 V(1 + )

Vi+ sag = Vi~ kN +

Hence, the proposal g = 1 with the derived tax and subsidy
plan is more profitable than g = 0 if s,, > —V; which yields:

N-1
2

V> (1+ NN - W)

For sufficiently large N, this condition is equivalent to
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1
5Vh > k(14 A)

Note that a majority of pN + 1 individuals support the pro-
posal of the agenda setter in this case, while all project losers
except the agenda setter reject it. However, no agent has an in-
centive to switch. A taxed project winner would make the pro-
posal unconstitutional by voting no because of CTW, which
does not improve his utility. The agenda setter also benefits

from voting yes.

(C) Expected net transfers per capita (taxes minus subsidies) at

the constitutional stage are given by:

Uav % v )

AN — DV

=kt NI T

Hence, expected utility for individuals at the constitutional
stage is given by

AN — 1)V,

EU=V k= Na+n

Proof of proposition 8.5

The proof is derived from considerations similar to the proof
of proposition 8.2. A loser can tax all project winners because
of CTW. Since e > V}, he can receive tax revenues Np - V}
that exceed NE(1 + A) by at least N(1 — p)|Vi| because
V' > k(14 ). Those revenues N(1—p)|V}| can be channeled to the
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N(1-p)|V/| _
=5 from g =1

which is positive and larger than V]| if p < 1 as assumed, and N

agenda setter. Therefore he gains subsidies

sufficiently large. All project winners vote yes, while project losers
reject the proposal. The proposal will be adopted. It is impossible
to propose any tax/subsidy schedule and g = 0 that would be
adopted by a 1 — majority.

Finally, no individual has an incentive to vote strategically and
to make proposals unconstitutional. Project winners do not lose
from g = 1 and have no incentive to vote g = 0. Project losers have
no possibility to make proposals unconstitutional since CTW does
not require that taxes of majority winners are strictly positive and

thus a yes—vote by a project loser is not unconstitutional.
O

Proof of proposition 8.6

Suppose the agenda setter is a project winner. He can propose

g=1 (8.8)

- Vi for other project winners (8.9)
o for remaining individuals '
—V,  for (3 — p)N project losers
s =1 8,  for agenda setter (8.10)

0 for others

The agenda setter can channel the remaining subsidies to him-

self. Hence, ,
Sag = (PN = D)Va(1+A) 7" + (G-PNVi—kN

Then, such a proposal will be supported by other project winners
and (3 — p)N losers. Obviously, the agenda setter himself will
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support the proposal because he is a project winner, does not

need to pay any taxes and s,, > 0.

Suppose the agenda setter is a loser. As we will see the best

proposal is

9= (8.11)
_ Vi, for all project winners (8.12)
0 for others
-Vi for (3 — p)N project losers
8= { Sq9 for the agenda setter (8.13)
0 for others

The proposal would be supported by all project winners and
(% — p)N project losers and hence by a majority. The agenda
setter is better off if and only if 5,, > —V]. 549 > =V is feasible

if and only if
PNVa(1+ )"+ (5 —p)NVi — Nk > -V,

which for sufficiently large N implies

pVi > k(L+2X) — (5 —p)Vi(1 + A),

For A <1 a sufficient condition is pVj, + (1 —p)V; > k(1 + \) +
pVi(1 4+ A) which is implied by our assumption V' > k(1 + A).
O

Proof of proposition 8.8
Since it is socially undesirable to provide the public project, the
constitutional rules should lead project winners and losers to pro-

pose ¢ = 0 and no taxes and subsidies. Because of ETT and
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ETS, no agent will ever propose taxes in order to generate sub-

t
(14+)

sidies since net-transfer 7; = 7 = —t < 0 for every positive

tax rate ¢.

Suppose that the agenda setter is a winner. If he wants to finance
the project, he must propose a tax rate t = k(1 + \). However, to
form a majority in favor of the project he must obtain a vote from
a project loser, since a majority requires at least p/N + 1 votes be-
cause we have a max{%vﬂ, 5 }-majority rule. But a project loser
will never vote for a proposal that will lead to ¢ = 1. Obviously,
a project loser will never propose g = 1. Hence, the constitution

implements a first—best allocation.
O



9. Flexible Majority Rules!

9.1 Introduction

The last chapter has illustrated that majority rules may often
produce inefficient provision of public projects. For instance, a
majority may support a public project although the minority’s
losses outweigh the benefits for the majority. From an ez ante
perspective, the expected utility is negative, but the public project
is provided nevertheless. In addition, majority voting can give
rise to excessive redistribution activities with the majority simply

expropriating the minority.

Democracies can also fail to provide socially efficient public
projects since winners may constitute a small minority and com-
pensating part of the losses in order to form a supporting majority
may require large transfers. Financing such transfers through the
tax system may involve distortions that outweigh the net benefits
from the public project. Finally, when losers from public projects
have the right to determine the agenda, they can block the provi-
sion of socially efficient public projects by creating proposals that

simply redistribute income from the majority to the minority.

In the last chapter it has been shown that fixed majority rules

and constitutional treatment rules with respect to taxes and sub-

! This chapter is based entirely on Erlenmaier and Gersbach (2001).
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sidies can increase the efficiency of the democratic process. But
inefficiencies remain; in this chapter we introduce flexible major-
ity rules and other complementary constitutional rules to miti-
gate the remaining disadvantages of democracies in the provision

of public projects.

Under flexible majority rules, the size of the majority required
for the adoption of a proposal depends on the proposal itself, eg.
on the share of taxed individuals. As an example suppose that
the size of the majority is equal to the share of taxed people plus
half of the share of non-taxed people. Then, if the share of taxed
people is 60% of the society, the required majority is equal to
80% of the population. If the share of taxed people only amounts
to 20% of the society, only 60% yes-voters are required for the
adoption of the proposal. Therefore, if the individuals who are
taxed correspond to the group of beneficiaries from the public
project, the size of the majority required for a change of the status

quo increases with the size of the project winners group.

We examine the same model as in the last chapter where risk
neutral individuals decide at the constitutional stage under a veil
of ignorance how public project provision and financing should be
governed in the legislative period. Again, democratic constitutions
are understood as the liberal democracy constraint on the set of
all feasible mechanisms to collectively provide public projects. In
this chapter, however, we design constitutions truly under a veil
of ignorance, i.e., when little or nothing about project parameters
is known. We show that at the constitutional stage, individuals
unanimously agree to constitutional principles involving flexible
majority rules and costly agenda setting. Our main conclusions

are:
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First, if nobody is affected negatively by the public project, the
combination of the following constitutional principles constitutes

a socially optimal constitution:

e Taxation constrained to majority winners

e Maximal taxation of the agenda setter, i.e. he has to pay the

highest taxes
e A ban on subsidies

e Flexible majority rules

Second, if the utility from public projects can be negative for
some agents, the following constitutional principles yield a first-

best allocation in almost all cases:

e Taxation constrained to majority winners

e Maximal taxation of the agenda setter and costly agenda set-
ting
e A ban on subsidies

e Flexible majority rules

Under both types of constitutions only the individuals with a
high utility from the public project want to set the agenda. In
order to lower their tax burden they tax other agents to the ex-
tent that they still support the proposal. Subsidization is banned
which eliminates excessive tax distortions. In the case where some
agents are affected negatively by the public project, the flexible
majority rules require unanimous support if the public project is
not socially valuable and a lower level of support if it is socially
valuable. Flexible majority rules ensure that a winning majority
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for the project proposal can be obtained if and only if the public

project is socially valuable.

While we explore flexible majority rules in the context of public
project provision, the idea could have broader applications in a
variety of other circumstances. For instance, it might be useful
to make the size of the majority dependent on the importance of
the issue, captured by the associated tax volume. Then, large re-
form proposals may require super majority rules whereas marginal
changes are voted on by the simple majority rule. Another appli-
cation would be to let the size of the majority depend on the
tax differences across the population which would allow to pursue

distributional objectives in a society.?

This chapter is related to the literature on constitutional design
and to a large literature on optimal collective decision rules and
to the majoritarian logic (see e.g. Buchanan (1998) and Mueller
(1989)). May (1952) has shown that the simple majority rule sat-
isfies a number of axioms founded in the enlightenment era (see
Schofield (1972) for a discussion). Guttman (1998) finds that un-
der plausible conditions about project data the simple majority
rule is second-best in a binary decision context. Recently Koray
(2000) has outlined a method for viewing social choice functions
themselves as alternatives, so that one can ask whether a social
choice function selects itself. He shows that given enough richness
of preferences the only self-selective social choice functions are dic-
tatorial.® In this chapter we suggest that flexible majority rules
can implement first-best solutions and provide an efficient bridge

2 Flexible majority rules can also be applied in a variety of other circumstances.
E.g. Gersbach and Pachl (2004) have designed flexible majority rules for central
banks.

3 See also the self-stable voting rules of Barbera and Jackson (2000).
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between the twin problems of democracy: overcoming vested in-

terests and expropriation of minorities.

The constitutional rules in this chapter induce agenda setters to
propose only socially efficient projects. This chapter is thus re-
lated to the recent literature on efficient information aggregation
through voting.? However, none of the existing papers in the lit-
erature is concerned with the design of the constitutional rules for
agenda setting and decisions to implement efficient allocations of

public projects.

An important remark about our approach to design constitu-
tional rules is in order. We consider mechanisms under the liberal
democracy constraint.® Within this constraint we use a construc-
tive procedure, i.e. we design rules in order to achieve first-best
allocations under various scenarios of uncertainty. We have not yet
found a direct method to characterize the set of feasible mecha-
nisms. Such a characterization would be necessary in order to
built a general theory of constitutional design. We think that as
long as no general theory is available, the constructive approach
taken here is a useful substitute, since we can find rules which

implement first-best allocations.

4 An important strand of literature has examined the validity of the Condorcet
Jury Theorem which states that majority rule voting allows efficient information
aggregation (Young and Levenglick (1978)). Austen-Smith and Banks (1996),
Feddersen and Pesendorfer (1994), and Feddersen and Pesendorfer (1996) have
shown that taking into account the possibility of strategic voting does allow
to generalize and reinforce the informational efficiency of voting. Others have
relaxed the independence assumption and allow for correlated voters and still
obtain efficient information aggregation (Ladha (1992), Berg (1993) and Berend
and Paroush (1998)). For a survey see Piketty (1999).

Without the liberal principles constraint there are always mechanisms for imple-
menting socially efficient public project provision in our context.

ot
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9.2 Model and Constitutional Rules
9.2.1 The Model

We consider again the standard social choice problem of public
project provision and financing, now with a continuum of voters.
In the constitutional period a society of risk-neutral members de-
cides upon how public project provision and financing should be

governed in the legislative period.

In the legislative period each citizen is endowed with some pri-
vate consumption good whose density on the unit interval is e.
The community can adopt a public project with per capita costs
k > 0. Citizens are indexed by 7 or j € [0,1]. We denote the
utility of agent j from the provision of the public project by v;.
For simplicity of presentation, we assume that v; can take two
values (expressed in terms of the consumption good), v; = V5 > 0
if j € [0,p] (project winners) and v; = V; < V, if j € (p,1]
(project losers). In the constitutional period agents do not know
whether they will be project winners or project losers in the leg-
islative period, i.e. in the constitutional period for each citizen
his location j in the unit interval is a uniformly distributed ran-
dom variable. Moreover, we assume that those random variables
are independent and hence, by the law of the large numbers, the
fraction of project winners and project losers will be p and (1 —p)
respectively.

Public projects must be financed by taxes. We assume that taxa-

tion is distortionary.® Let A > 0 denote the shadow cost of public

funds. Hence the overall per capita costs of the public project

5 It is well known (e.g. Buchanan and Tullock (1965)) that without cost of redis-
tribution the unanimity rule in this context is first-best.
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amount to (1 + A)k and we can represent the project data in a

vector.

We denote by ¢; and s; the tax payment or subsidy of citizen j
respectively and define the variable g that indicates whether the
public project is provided (g = 1) or not (g = 0). Assuming that
v; 1s a private benefit that cannot be taxed,” the utility of citizen

J in the legislative period is given by
e+ guv; —t; + s;.

Finally the budget constraint of the society in the legislative pe-

riod is given by

1 1
/tjdj=(1+/\)[gk+/sjdj].
0 0

Throughout this chapter we assume that e > Vj,.

9.2.2 Socially Efficient Solutions

The fact that citizens are risk neutral implies that it is socially
efficient from an ez ante point of view to provide the public project

if and only if
Vi=pVh+ (1 —p)V;>k(1+)).

Moreover, as in chapter 8 money should only be raised to finance
the public project. Any redistribution activities are waste from an
ez ante point of view. A socially efficient tax scheme, for instance,
is that a socially desirable public project is financed by project

winners and no subsidies are paid. In order to implement such a

" If v; is a monetary return it could be taxed in addition to e. The results would
be unaffected by this modification.
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solution, a complete social contract would be necessary. We sum-

marize the first-best solution as follows.

First-Best-Solution

Any allocation where the public project is provided if and only
if V> k(1 + )\) and where taxes are only raised to finance the
public project is socially efficient (first-best) in an ez ante sense.

An example for a first-best allocation is given by
(i) fV > (1+ M)k then g =1, s; =0 for all j and

o (1 + A)k/p for project winners
7710 for project losers.

(i) If V < (14 A)k then g =0 and ¢; = s; = 0 for all j.

In the following we assume that complete social contracts cannot
be written. As it is common in the incomplete contracting litera-
ture, we assume that future states of nature cannot be described
precisely and therefore a constitution can only specify rules for
future social decision making. Given socially efficient allocations,
it is important at this stage to summarize the sources of ineffi-
ciencies that may arise in legislative decision-making: There are

four types of inefficiencies:
e inefficient projects are proposed and adopted
e efficient projects are proposed, but rejected

e efficient projects are not proposed

e inefficient redistribution proposals are adopted.
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Implicitly, the second and third inefficiency mean that delay in
undertaking public projects is costly. We adopt the extreme as-
sumption that not adopting efficient projects results in utility

from the status quo.

In this chapter we suggest new constitutional rules that - to our
knowledge - are not yet implemented in any existing constitution.
We will argue that these rules will improve the efficiency of public

project provision.

9.2.3 The Game

We consider the duality of constitutional and legislative period
as a substitute for the complete social contract that cannot be
written. At the constitutional stage, the society decides about the
rules governing the legislative processes. The sequence of events
for a decision process in this context is summarized as follows:

Stage 1: In the constitutional period, the society decides unani-
mously about the constitutional principles governing leg-

islative decision making.

Stage 2: At the start of the legislative period, citizens observe
their location 7 on the unit interval and the location of
all other agents. Citizens decide simultaneously whether

to apply for agenda setting (¢»; = 1) or not (v; = 0).

Stage 3: Among all citizens that apply, one citizen a is deter-
mined randomly to set the agenda. The agenda set-
ter proposes a project/financing package (g, i, Sj)je[o.l]'
Denote this choice by A,.
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Stage 4: Given A,, citizens decide simultaneously whether to ac-
cept the proposal (6;(A4,) = 1) or not (J;(A4,) = 0).

Note that if nobody applies for agenda setting, the status quo will
prevail. Moreover, individuals know at the voting stage who will
be taxed and who will receive subsidies if a proposal is accepted.
Given a constitution with a set of principles discussed in the next
section, we look at subgame perfect implementations in stages
2 to 4. A comprehensive overview of implementation issues can
be found in Moore (1992). An equilibrium for the subgame that

consists of the stages 2 - 4 can be described as a set of strategies
{'¢'7 A7 6() }7

where ¢ = (wj)jE[O,l]y A= (Aa)ae[o,l]) o = (6]')]'6[0,1]- Note that
§; = d;(A,) depends on the proposed agenda A,. For the voting
game in stage 4 and for the decision about applying for agenda

setting (stage 2) we will assume that
o (EWS) Agents eliminate weakly dominated strategies.

EWS is a standard assumption to eliminate the multiplicity of
voting equilibria. Moreover, we denote the utility payoff of agent
7 in the legislative period by U, (Aq, 4;,9;). Obviously U; depends
on the agenda A, which the agenda setter a has proposed, on the
vote ¢; of agent j and on the votes of all other citizens denoted by
Aj := (0;)ie[o,1);i=5- In order to simplify the exposition we assume

that two tie-breaking rules are applied:

e (T1) Suppose that agent a has proposed the agenda A,. If
Uj(Aq, 4j,1) = Uj(Aq, 4;,0) for all possible votes A; of the
other agents, then agent j will vote against the proposal if his
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net benefit u; = gv; +s; —1; from the proposal is smaller than

zero and he will vote yes in all other cases.

In order to formulate the second tie-breaking rule we assume that
the voting subgame has a unique equilibrium.® In this case we can
define the utility level U;(A,) that an agent j will achieve if agent
a has proposed the agenda A,. Moreover, denoting the set of all
possible agendas by A, we obtain that an agent j cannot strictly
improve his utility by setting the agenda if
:juea U;j(Aj) < mln{e, ae[O,l],laI;Iéf;',AaeA U]-(Aa)}.

Under these circumstances we assume that he will not apply for

agenda setting:

e (T2) If an agent cannot strictly improve his utility by setting
the agenda, he will not apply for agenda setting.

In what follows we will - without referring explicitly to it - always
assume that (EWS), (T1) and (T2) are applied. We are now ready
to characterize the expected utility level a particular constitution
can deliver. We say that a constitution denoted by C implements
an expected utility U if, given agents have agreed on C in stage 1

the following holds:
If (EWS), (T1) and (T2) are applied, all possible subgame per-

fect equilibria under the constitution C yield a fixed expected
utility U. Non-uniqueness of equilibria does only occur in out-of-
equilibrium strategies or in the agenda setting stage.® A formaliza-

tion of this implementation requirement is given in the appendix.

& We will show that for all constitutions that we will consider, (EWS) and (T1)
imply that the voting subgame has a unique solution.

9 Note that for all but one of the constitutions that we will propose, non-uniqueness
only occurs in out-of-equilibrium strategies but not in the agenda setting stage.
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Finally note that the constitutional rules are decided on in stage
1 by the unanimity rule. It is obvious that if a set of constitutional
rules yields first-best, it will be approved unanimously in stage 1

since individuals are identical at this point.

9.2.4 Constitutional Principles
The rules in the constitution now have to specify:

1. Whether there is a special treatment of the agenda setter

(Agenda setter rules).

2. Restrictions on the agendas that can be proposed (Agenda
rules). An agenda consists of a project proposal and a financ-

ing package.

3. How the nation decides upon a proposal (Decision rules).

We assume open ballots. Therefore, individuals can be divided ez
post into majority winners and the minority. Moreover we assume
that individuals can observe whether other agents are project win-
ners or losers. However, as in chapter 8 we assume that this ob-
servation is not contractible and hence not verifiable in a con-
stitutional court. In order to avoid ambiguous language, we will
distinguish between project winners (losers) and majority winners

(losers).

Note again that we use a construction procedure and outline all
rules which we found to be potentially of help to reach first-best.
In order to formulate the rules that we will use in this chapter we

need the following notation:
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Notation

Let A, be an arbitrary agenda. We denote the fraction of citizens
that have to pay positive tazes by ny. Furthermore we denote the
mazximal tazes that are proposed for a citizen by t™*® and the total
taz payments that are proposed in A, by T = fol t; dj.

We will consider the following possibilities of designing constitu-

tional rules:

Agenda setter rules

e Costs of agenda setting [CA (a)]
The agenda setter pays a fixed amount of @ > 0 if and only
if his agenda does not lead to the provision of the public

project.
Agenda rules

e Mazimal tazation of agenda setter [MTA]
The agenda setter pays the maximal tax rate that is pro-

posed in his agenda.

e No subsidies [NS]
The agenda setter is not allowed to propose any subsidies.

e Constraint of tazation to majority winners [CTW]

Only majority winners can be taxed.

e The financing package must satisfy the budget constraint.
Decision rules

e m-magjority rule [M(m)]
If a proposal to change the status quo receives a majority
of m percent of the citizens, the proposal is adopted.
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e Flexible majority rule [FM(«a, )]

This rule divides the population into the part Pr that -
according to the proposal - pays positive taxes and the
rest Py of the population. A proposal is adopted if it
receives an a-majority in Pr and a [B-majority in Py.
a = a(nr,T,t™*) and 8 = B(nr,T,t™*) may depend
on the fraction ny of taxed people in the population, on
the total taxes T and on the maximal tax rate {™%* pro-
posed in the agenda.

The following special cases of the flexible majority rule are

important for our discussion:

— Fized participation rule: a(-) =1 and 8(-) = 3
(0<B8<1).

— Threshold magority rule (fized threshold) [TMf(q)]
Under this rule 8 jumps from 1 to 0 when the share of
taxed people reaches the threshold level g.

a(-) =1 and B(nr) = {lifn/p =4

0 else.

— Threshold magjority rule (variable threshold) [TMwv(q)]

1if ny < ¢(T', t™e*)

a(-) =1 and B(nr, T, ™) = {O olse.

Note that the flexible majority rules [FM(e, §)] may depend on

information generated by the proposal (ng,t™**,T). Therefore,

constitutions that use such rules produce a feedback effect: the

actual rules governing the decision whether a proposal is consti-

10 These rules are in fact flexible and double majority rules. The “double majority”
feature will be discussed in detail in the next chapter and we solely use the term
“Hexible majority rules” throughout this chapter.
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tutional depend on the proposal and hence in return the propos-
als that will be made will depend on those rules. In contrast, the
rules [CA(a)] and [M(m)] do not depend on proposal information
but may depend on project parameters. Finally [MTA], [NS] and
[CTW] do not depend on any additional information. Note how
the agenda and the majority rules work. If a proposal or the ma-
jority voting outcome violates one of the agenda rules or if it does
not receive the required majority, then the status quo prevails. We
will call a proposal A, of an agent a constitutional if the triple
(a,Aa,é*(Aa)) does not violate the constitutional rules. §*(A4,)
denotes the equilibrium voting strategies if A4, is proposed.!!

In the following sections, we will demonstrate that the agenda
and decision rules introduced above are helpful to achieve optimal
allocations. Note how flexible majority rules take into account
how many individuals are taxed. For instance, under the fixed
participation rule, the size of the majority increases with the share
of taxed individuals in a society. If the individuals who are taxed
correspond exactly to the project winners, the size of the majority
required for a change of the status quo is increasing in the size of

the project winners group.

9.3 First-Best Constitutions

In what follows we will - as noted above - assume that all entries
of the project vector P = (p, Vi, Vi, (1 +/\)k) are observable by all
citizens in the legislative period. But they might nevertheless not

be verifiable in front of a constitutional court. In the case where

"1 We show in the appendix that equilibrium voting strategies are unique for all
the constitutions we will discuss.
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some entries of P are verifiable by a constitutional court, consti-
tutional rules can be formulated dependent on those parameters
even if they are not known in the constitutional period. A court
can determine them in the legislative period in order to fully spec-
ify the constitutional rules that will govern the decision about the
actual proposal. Take e.g. the [CA(a)] rule and suppose that V;
is verifiable. Then [CA(—V})] requires that a court determines V;
for the actual project under decision and sets the costs of agenda
setting to (—V)).

An equivalent alternative view is that - instead of being verifi-
able in the legislative period - some parameters of P are known
in the constitutional period and hence can be directly written
into the constitution. In the following we describe our results in
terms of the second view. Note that the more parameters in P
are known at the constitutional stage, the more likely it is that
one can find a constitution that implements the first-best solution
and the less complex such a constitution will be. If e.g. all entries
of P were known, a constitution could simply describe the first-
best solution. First, however, we will state a special case where
first-best is implementable, even if none of the parameters in P
are known. After that we will present our results in a descending
order of assumptions about which parameters are known at the

constitutional stage.

9.3.1 No Negative Utility

In the first step we assume that V; > 0 and hence nobody has
negative utility from the provision of the public project. At the
constitutional stage there is complete uncertainty about the pa-

rameters of the project. As we will see, a constitution with simple
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rules can ensure a socially optimal constitution in this case. We
start with the most simple constitution, denoted by Cy(m) and

given by

Without additional constitutional rules, however, the agenda set-
ter will be able to fully tax a share (1 —m) of the population that
he does not need to create the majority for his proposal. This
leads to subsidization of the agenda setter and to the provision of
socially inefficient public projects. We can avoid these inefficien-
cies by enlarging our basic constitution Co(m) with the [MTA],
[NS] and the [CTW] rule:

Ci(m) = {[MTA], INS], [CTW], [M(m)]}.

Proposition 9.1
If V; > 0 then the constitution C,(m) is first-best for arbitrary m
(0<m<1).

Proof

In the appendix (see lemma 9.1) we prove that voting strategies
are unique. It is shown that an agent j will vote yes for an agenda
A, if his net benefit u; = gv; + s; — ¢; is nonnegative and no if it

is negative.

We now investigate the agendas that will be proposed. Note that
for all j: infoep 1), a,ea Uj(Aa) > e because of [CTW] .'? Hence -
according to (T2) - agents will only apply for agenda setting if

12 This can be derived from the following reasoning: If 4, has been proposed by
agent a then only the case where u;{As) < 0 for some agent j is interesting. In
this case agent j would reject the proposal. But since V; > 0 such a proposal
necessarily involves tax payments of j and therefore - according to [CTW] - the
proposal is unconstitutional and the status quo prevails.



174 9. Flexible Majority Rules

they can make a constitutional proposal involving g = 1 that will
be adopted.'®> Consider such a proposal: Because of [MTA] and
[NS], the agenda setter will try to propose an uniform tax rate
in order to minimize his tax burden. [CTW] limits the possible
tax rate for project losers'® to V; because otherwise, taxed project

losers would reject the proposal. We distinguish three cases:

(i) k(14+X) < Vj. In this case the agenda setter will propose g = 1
and a uniform tax rate equal to k(1 + ) for all individuals and
the proposal will be adopted since u; > 0 for all voters. Hence
¥; = 0 is a weakly dominated strategy for all citizens.'

(i) Vi < k(1 + A) < V. Taxation for project losers is limited to V}
and hence project winners have to pay higher taxes in order
to satisfy the budget constraint. Because of (T2) and [MTA]
project losers will not apply for agenda setting. A project win-

ner will propose

‘= [(1 + Ak - (1- p)V}]/p for project winners
Vi for project losers,

which will be adopted since u; > 0 for all voters. Therefore

1; = 0 is a weakly dominated strategy for project winners.

(i) V < (1 + A)k. As argued under point (ii), in a constitutional
proposal that proposes ¢ = 1 and will be adopted, the tax rate
for the agenda setter is at least [(1 + Ak —(1- p)Vl] /p and
hence his utility in £ = 1 is not higher than

13 If he proposes g = 0, then [NS] ensures that he cannot subsidize himself without
making the proposal unconstitutional. Hence the resulting utility is e.

4 Note that we call the part of the population with lower utility (V;) project losers
since they gain less than V.

!5 Obviously, ©); = 1 never leads to a lower utility than ¢; = 0. But, given that
nobody else applies, ¥; = 1 is strictly better than ¢; = 0.
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e+ Vi [(14 2k = (1= p)V/p.

It is bounded from above by e because V' < (1 + A)k. Hence
by (T2) nobody would apply for agenda setting.

Proposition 9.1 shows that [MTA] and [CTW] deter project
losers from setting the agenda in the case where their utility from
the provision of the public project is low compared to the project
costs. Project winners only want to propose g = 1 if it is socially
efficient. Finally [NS] ensures that taxes are only used for project
financing. Note that the [MTA] rule is not needed to obtain a
first-best solution, but it ensures that the implemented allocation

is always unique.

Note also that in proposition 9.1 we allow for a change of the
status quo to be brought about by a share of yes votes that is
smaller than 50% (i.e. by a minority). Since, however, the required
size of yes votes for a change of the status quo does not matter,
the possible constraint that majority rules must have m > 1/2

would not affect the result.

The result in proposition 9.1 can be easily extended to the case
where we have an arbitrary number of nonnegative utility levels
from the public project. Suppose that there are n (n > 2) different
utility levels from the public project, ordered as 0 <V} < ... < V,.
Denoting the fraction of the population with utility V,, by p,
(w = 1,..,n), we can characterize the first-best solution in the

following way.
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First-Best-Solution (Many utility levels)

1) BV =3 _ pwVy>k(1+A)then g =1 and a citizen with
utility level V,, has to pay taxes tX, = min{V,,,t} (w=1,..,n)

where

t:= min{t | imin{Vw,t} =(1+ /\)k}

(if) If V < k(1 + A) nobody applies for agenda setting.

Proposition 9.2
If a public project generates no negative utilities then C,(m) is
first-best for arbitrary m (0 <m <1).

The proof follows the lines of the previous proof. Note that only
citizens with utility level V' > ¢ will apply for agenda setting and
that because of [CTW] the tax rate for each citizen is limited by
his utility level.

In the following, we derive optimal constitutions when V; might
be negative. In each section we introduce more uncertainty about

the parameters of the public project.

9.3.2 Uncertainty Regarding p

In this and the following sections we consider the more general
case where V; is negative. In this case the fixed majority rule
[M(m)] will either lead to subsidization of project losers (if m > p)
or to proposals of project losers that are only made to avoid the

provision of the public project.

If we assume that p is not known at the constitutional stage,

we have to use a flexible majority rule in order to still achieve
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first best. To make the working of this rule more transparent we
will use a slightly different representation of the rule for socially

efficient public project provision:

g = 1 if and only if p > p* where

pt = min{w >0|wVp+(1—w)Vi > (1+ /\)k}

and taxes are only raised to finance the public project.

Hence, for given utility levels V;,,V; and for given project costs
(1 + M)k, the fraction p* is the smallest share of project winners
so that it is still socially valuable to provide the public project.
We define a V b := max{a, b} and

Cy = { [CA(=V; V 0)], [MTA], [NS], [CTW], [TMf (p*)] }

Proposition 9.3
Suppose that the utility levels V,, V; and the project costs
(1 + A)k are known at the constitutional stage but not p. Then

the constitution C, is first-best.

The proof is given in the appendix. Note that V;,V; and
(1 4+ A)k are needed to calculate p* and therefore must be known
at the constitutional stage or, equivalently, must be determined
by a court at the legislative stage. Proposition 9.3 illustrates the
power of flexible majority rules. If p < p* unanimous support for
g = 1 is required since, according to [CTW] only a fraction p of
the population can be taxed. Subsidization of losers is, however,
excluded by [NS] and the public project will not be provided, in
accordance to the socially efficient solution. If p > p* only the
support of all taxed individuals is required for the adoption of
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g = 1. Since V' > k(1 + ) and thus V}, > k(1 + )\)/p, project win-
ners will apply for agenda setting and will implement g = 1 with
a tax rate t = k(1+ \)/p for project winners. Note that we do not
need to make any assumptions about the statistical distribution

of p at the constitutional stage.

9.3.3 Uncertainty Regarding p and (1 + A)k

In this section we assume that only V,, and V; are known at the
constitutional stage but not p and (14 \)k. Again we do not need
to make any specific assumptions about the statistical distribution
of p and (1 + A)k at the constitutional stage. Since the threshold
p* now depends on the unknown parameter (1 + )k we have to
change our majority rule from the previous section to a rule with

a variable threshold:

Cy = { [CA(=Vi Vv 0)], [MTA], [NS], [CTW], [TMv (g°)] }

where ¢*(T) := min{w >0 wVh+(1—w)V, > T}.

Proposition 9.4
Suppose that only the utility levels V}, and V; are known at the
constitutional stage. Then the constitution Cs Is first-best.

The proof is given in the appendix. Note that the critical thresh-
old ¢ above which the yes votes of taxed individuals are sufficient
for the adoption of the public project itself depends on the ag-
gregate tax revenues generated by a specific proposal. Small ag-
gregate tax revenues correspond with small costs for the public
project provision. Therefore, the critical share ¢*(T") above which
taxed individuals decide alone about the provision of the public
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project is smaller, since public projects are socially valuable for

smaller winner group sizes as well.

9.3.4 Uncertainty Regarding p, V,,, and (1 + A)k

In this section we assume that only V; is known at the constitu-
tional stage but not p, Vj, and (1+X)k. Hence the threshold p* now
depends on the additional unknown parameter V},. Therefore we

have to adjust our majority rule from the previous section again:

Cy = {[CA(—Vl Vv 0)], [NS], [CTW], [TMv (¢*)] },

where ¢*(T, t™%) := min{w >0 wt™® + (1 —w)V; > T}.

Proposition 9.5
Suppose that only the utility level V, is known at the constitu-
tional stage. Then the constitution C4 is first-best.

The proof is given in the appendix. The flexible majority rule
above is the most demanding since the critical size of ¢ depends
on the overall revenues and the maximal tax rate proposed by the

agenda setter.

Note how C; works: If the public project is socially efficient then
the agenda setter can avoid the requirement of unanimous sup-
port by taxing a sufficiently high share of project winners and by
imposing a sufficiently high maximal tax rate {™** < V,. In this
case the project will be adopted by the yes votes of all project
winners. Note that an agenda setter will not propose an uniform
tax rate (1+\)k/p for all project winners, since in this case p < ¢*
and therefore nr < p < ¢*, which would imply that unanimous
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support for the proposal is required. Hence ¢™** has to be higher
than (1 + A)k/p. Therefore, in order to avoid raising more overall
taxes than are needed to finance the public project, the agenda
setter has to create at least two groups of project winners: one
with a tax rate t™** and one with a lower tax rate. If on the other
hand p < p*, then the agenda setter cannot avoid the requirement
of unanimous support since by [CTW] the maximal tax rate ™*®

cannot be higher than Vj,.

Note also that [MTA] in this context is not feasible since the
incentives for project winners to apply for agenda setting would
not be clear anymore: Given that nobody applies, a single project
winner has an incentive to apply if the project is socially valuable.
But, given that another project winner applies, it is better for
him to stay back since not setting the agenda implies a positive
probability to belong to the low taxed group while setting the

agenda would always lead to the maximal tax rate.

Finally we note that for V; > 0, the constitutions Cy,C3 and C,4
implement a first-best solution. Hence C, implements a socially
optimal mechanism for public project provision in all scenarios

we have considered by now.

9.4 Conclusion

The flexible majority rules and the rules for agenda setting intro-
duced in this chapter appear to be a mechanism to solve the allo-
cation problems of democracies in the provision of public projects.
We have shown that a constitution that implements a first-best
solution can be constructed. This, however, requires that it is pos-

sible to divide the population in two groups (project winners and
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project losers) with the same utility level from the public project
in each group and that the negative utility V; of project losers is
known at the constitutional stage. If this parameter is not known,
there is a vote for judges to provide unbiased estimates of V; in the
legislative period. In other words, an unbiased estimate of negative
externalities by courts is needed for social optimal public project

provision.

Of course it would be more satisfying if V; could also be endog-
enized in the decision via the agenda setting and voting process.
We conjecture that this is not possible in the considered frame-
work since in our opinion it seems impossible to determine (1—-p)V;
without requiring that the whole population has to vote for a pro-
posal if it shall be adopted. But in this case subsidies would be
necessary which would not be consistent with a first-best solution
of the allocation problem.!® If our conjecture is true, our results
suggest a role for a constitutional court in the provision of public
projects: Determination of negative utility from a public project
in order to allow the efficient working of the flexible majority rule.

However, before the potential role of flexible majority rules in
democracies can be fully assessed, a number of issues should be

cleared by future research.

First, the rules [CA] (costly agenda setting) and [NS] (no sub-
sidies) are constructed in order to deter the agenda setter from

proposing high subsidies for himself and others by expropriating

'8 Note however that it is possible to circumvent this problem in a framework
where there are fixed government expenses that also have to be financed by
taxes and that are not subject to decision. In this case it would be possible to
give “subsidies” to project losers via a cut of the taxes that have to be paid for
the fixed expenses. If those expenses are large compared to the negative utility
of project losers it is possible to compensate project losers completely by such
tax cuts. In this case the unanimity rule is a first-best solution.
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the minority. They also deter him from making unacceptable pro-
posals in order to prevent the provision of a socially efficient public
project. But of course, if interest groups are able to subsidize an
agenda setter for making proposals in their sense, they can cir-
cumvent the intended effects of [CA] and [NS]. Hence, there have
to be additional constitutional rules that prevent such subsidiza-

tions.

Second, it should be examined whether it is possible to mod-
ify the proposed constitutions in order to achieve first-best so-
lutions when there are arbitrary many utility levels from public
projects.’” Moreover, it will be important to consider multiple
public projects which may allow for efficient bundling (see e.g.
Erlenmaier and Gersbach (2004)).

Third, will the possibility of amendments or second proposals
at the legislative stage help to generate better outcomes? In our
model such counterproposals are not necessary or even unwelcome
since individuals that gain less from a proposal than others have

the opportunity to wait for better proposals.'®

Fourth, one could argue that flexible majority rules violate equal
voting rights in a sense since the impact of a vote of taxed indi-
viduals can be different from that of a vote of non-taxed citizens.

In our view it appears to be a matter of taste to restrict decision

17 If there are more than one positive utility levels, then C4 can lead to the provision
of inefficient public projects since the decision rule will be based on the highest
utility level.

'8 For constitution C4 to produce first-best allocations for instance it might be
necessary that the agenda setter taxes some project winners higher than others.
If there is only one proposal at all, even the high taxed project winners will vote
for the proposal since compared to the status quo they still achieve a higher
utility level. However if they know that there will be further proposals on the
same public project they would have an incentive to vote against the proposal,
hoping that next time they will belong to the low taxed part of project winners.
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rules to fixed majority rules. There seems to be, however, no prior
reason to exclude flexible majority rules since the impact of votes

on final outcome also differs under fixed majority rules.

Fifth, flexible majority rules require open ballots and are best
suited for smaller communities. It appears to be possible however,
that the new technologies through the internet allow anonymous
identification of votes and persons even in mass voting and thus
open ballots may be replaced by identification protocols (see also
Walker and Akdeniz (1997)). Hence, implementation problems of
flexible majority rules could be alleviated by the evolution of the

internet.

While we have introduced flexible majority rules in the context of
public project provision, the idea of flexible majority rules might
have broader applications in democracies as we will discuss in
subsequent chapters (see also Gersbach and Pachl (2004)).

9.5 Appendix

9.5.1 Formalization of the Implementation Requirement

In section 9.2.3, we have required that if (EWS), (T1) and (T2) are
applied, all possible subgame perfect equilibria under the consti-
tution C yield a fixed expected utility U and that non-uniqueness
of equilibria does only occur in out-of-equilibrium strategies or
in the agenda setting stage. A formalization of this implementa-
tion requirement is that the set of equilibrium strategies can be
described by

{E(A*) A" € 8*},
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where £(A4*) = (w*, A*, 5*)is a subgame perfect equilibrium and
S* is an arbitrary set of agenda setting strategies. Moreover, for

each equilibrium agenda setting strategy A* € §* the payoff

o= [ 10s=1 [ v

expected in the constitutional period has to be equal to U.

Note that the fact that there might be more than one set of equi-
librium strategies does not cause a coordination problem since
the only possible ambiguity concerns a decision that involves only
one person (the agenda setter) and hence there is no strategic
uncertainty. We call a constitution first-best if it implements the
expected utility U, that is induced by the socially efficient con-
tract, namely

Usp

e+ V -(Q+NEifV—-(14+Xk>0
P e else.

In order to prove that the constitutions that we propose are first

best, we show that

e Equilibrium applying and voting strategies are unique;

e If V — (1+ A)k > 0 then for all A* € §* there exist a € [0, 1]
with ¢ = 1 and for such a, A} is an agenda that implements

a socially efficient allocation;

e If V— (14 M)k < 0 then nobody will apply for agenda setting,
ie. 7 =0 for all j.
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9.5.2 Proofs

In this section of the appendix we give the proofs for propositions
9.3 - 9.5 in the case where V; < 0. If V; > 0 the proofs are along
the lines of the proof of proposition 9.1.

The following observations will be needed for all proofs:

Lemma 9.1

(1) Suppose that citizens have agreed on one of the constitutions
C, - C4 in stage 1. Then, given an agenda A,, the voting
strategies are unique, namely 07(A,) = 1 if the net benefit

u; = guj+ s; —t; from A, is nonnegative and §%(4,) = 0 else.

(ii) Suppose that a constitution involves the principles [NS],
[CTW] and [CA(—V; V 0)] and that V; < 0. Then a project
loser will never apply for agenda setting in equilibrium, i.e.:

v =0 forall j € (p1].

J

Proof

(i) For taxed citizens, voting no is strictly dominated by voting
yes if their net benefit u; is positive and vice versa if u; is
negative. For taxed agents with u; = 0 or for non-taxed agents
we have that U;(A,, 4;,1) = U;j(Aq, 4;,0). Hence, applying
the tie-breaking rule (T1) we find that citizen j votes yes if

u; > 0 and no else.

(ii) First of all note that because of [CTW] we have that the
utility of a citizen j that does not apply for agenda setting is

never smaller than e + V;:!°

'9 This can be derived from the following reasoning: Suppose that an agenda setter
has proposed an agenda A,. Only the case where u; < Vi for some agent j is
interesting. But then ¢; > 0 and hence agent j rejects the proposal (see lemma
9.1) implying that A, is unconstitutional according to [CTW] and U;(A4,) =e.
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inf  U;(A,) > V.
ae[o,ianeA J( )_ et
If on the other hand a project loser a sets the agenda, we dis-
tinguish the following cases: First, his proposal A, is either un-
constitutional, will not be adopted or involves ¢ = 0. Then,
according to [CA(—V; v 0)], the agenda setter will have to pay
(—V}) and because of [NS] will receive no subsidies implying that
U.(A4s) < e+ V. But if on the other hand A, involves g = 1 we
again have U,(4,) < e + V| because of the negative utility and
the ban on subsidies. Hence
su Us(4y) < inf  U;(A,
se(p A A EA (4a) a€[0,1], Ase A i(4a)
for all j € (p,1] and statement (ii) follows by the tie-breaking rule
(T2).
We will now give a set of criteria that are sufficient to show
that a constitution is first-best. In order to do so we note that
for a € [0, p] the value U,(A,) does not depend on a and define

U‘%)t = IMNaX45c4 U()(Ao) and

Aw = {AO € A|Up(Ay) = ggt}.

Lemma 9.2
In order to prove that one of the constitutions C, - Cy4 is first-best,

it is sufficient to show that the following holds:

i) IfV > (1 + Ak then U%* > e and
(i) W
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URt > sup Ui(A,) (9.1)
a7je[07p]9AaE-AVV
Moreover, all agendas in Aw propose a socially efficient allo-

cation.

(i) IfV < (14 M)k then UfF <ee.

We denote these criteria by (SFBC) (sufficient first-best condi-

tion).

Proof

(i) First of all note that 1; = 0 is a weakly dominated strategy for
project winners, since by equation ( 9.1), ¥; = 1 never leads to a
lower utility than ¢; = 0, but, given that nobody applies, ¥; =1
is strictly better than 1 = 0 because Ut > e. Together with
lemma 9.1 we therefore find that applying and voting strategies

are unique.

(ii) By [CTW] we know that infycjo ), 4,4 Uj(Ag) > € and the
tie-braking rule (T2) together with lemma 9.1 imply that nobody
will apply for agenda setting: 17 = 0 for all j.

O

Proof of proposition 9.3

By lemma 9.2 it is sufficient to show that condition (SFBC)
holds. Note that U;{ft > e can only be achieved by a constitutional
agenda with g = 1 that will be adopted. Because of [CTW], we
have nr < p for each constitutional proposal. Hence, if p < p*,
such a proposal will need unanimous support in the whole pop-

ulation. Therefore a constitutional proposal with ¢ = 1 will not
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be adopted since project losers cannot be subsidized and would
reject the proposal. Hence U{,’[’,’t < eif p < p*. If on the other hand
p > p*, the best an agenda setter can do is to propose an uniform
tax rate (1 + A\)k/p for all project winners since it minimizes his
own tax burden and the majority needed for the adoption of the
proposal. Since ny = p > p* the proposal will be adopted if all
project winners vote yes. But this will be the case since p > p* is
equivalent to V > (1 + A)k and hence the net benefit for project
winners is positive. Therefore we know U;’,’t > e and the corre-

sponding agenda proposes a socially efficient allocation.
O

Proof of proposition 9.4
The proof follows the lines of the proof of proposition 9.3. Just
note that in a constitutional proposal with g = 1 we necessarily

have T = (1 + A\)k.
O

Proof of proposition 9.5

By lemma 9.2 it is sufficient to show that condition (SFBC)
holds. Note that U{;’}’t > e can only be achieved by a constitutional
agenda with g = 1 that will be adopted. Consider such a proposal.
[NS] implies that T = (1 + A)k and because of [CTW] we have
that ny < p and t™** < V}. Hence

q*Zmin{wZO[th—i—(l—w)V}Z(1+)\)k}:p*

and therefore if p < p*, unanimous support for the proposal is
required. But since project losers cannot be subsidized, they would
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reject this proposal. Hence U;ﬁ’t <eif p <p* If p> p* we show
that the agenda setter can achieve the utility level e + V}, by
proposing an agenda of the following type: He taxes a fraction w
of project winners by t,,; := V}, and the other fraction (1 — w) has

to pay for the rest of the project costs, i.e. their tax rate is

=Nk wh
T A-wp 1-w

The fraction w has to be small enough in order to make sure that
two > 0. Hence, in this case ny = p and t™** = V}, which implies
that ¢* = p* < nr and therefore that the proposal only needs the
unanimous support of the project winners. But since ™ = V,,,
all project winners have a positive net benefit from the proposal
and vote yes. Note that because of [NS] the agenda setter cannot
achieve a higher utility level than e+V} and that all agendas that
lead to the same utility level for the agenda setter necessarily
involve g = 1, overall taxes T = (1 + M)k and no subsidies,?

which completes the proof.
O

20 In order to avoid the requirement of unanimous support of the proposal in the
whole population, the tax distribution among project winners has to satisfy:

nrt™ + (1 —nr)Vi = (1 + XNk > 0.
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10.1 Introduction

The last chapter has illustrated that increasingly sophisticated
agenda, agenda setter and decision rules yield an efficient provi-
sion of public projects in democracies, provided that agents ob-
serve who benefits and loses from public projects when the agenda
is set. While this assumption is reasonable for a number of exam-
ples, such as the construction of roads, labor market reforms or the
scale-down of the defense industry, it is not plausible in other cir-
cumstances. Consider, for instance, the increase of safety through
a rise in the number of police officers in the street. There is no
way that other citizens can observe who feels safer and who does

not.

In this chapter we therefore discuss how democracies can be im-
proved by constitutional principles when individual utilities are
not observable by other people during legislation. As in previ-
ous chapters the constitutional principles assumed in this chapter
must obey liberal democracy’s fundamental principles of equal
voting and agenda rights. Accordingly, democratic mechanisms
are understood as the liberal-democracy constraint on the set of

all available constitutions or mechanisms.
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When an agenda setter cannot observe who benefits and who
loses, the problem he faces is that he cannot impose taxes on
the beneficiaries of a project only. Moreover, agenda setters do
not know how high the proportion of project-winners actually is.
Nevertheless, we illustrate in this chapter that democratic consti-
tutions can achieve first-best allocations in many cases. The first
important element in this chapter is that of majority rules requir-
ing the adoption of proposals among both the set of taxed and
among the set of non-taxed individuals. These majority rules are
called double majority rules. The double majority rules act as a
constraint on the taxes agenda setters will levy on other individu-
als. They can be combined with flexible majority rules where the

size of the majority depends on the proposal.

The second important element in this chapter is that agenda
costs are made dependent on whether a particular share of votes
supporting an agenda under consideration is achieved or whether
taxes are set above a critical level. By introducing such costs for
agenda setting, individuals attempting to thwart socially efficient
proposals by putting forward their own proposals can be deterred
from agenda setting. In this context, the non-observability of other
people’s utility helps to steer appropriate agenda settings. It al-
lows a society to set agenda costs at levels at which only project-
winners will apply for agenda setting, whereas project-losers will

not.

Our central conclusion is that the combination of the following
rules yields efficient provision of public projects:

e flexible and double majority rules

e a ban on subsidies
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e agenda costs where the agenda setter has to pay a certain
amount of money if his proposal does not generate enough

supporting votes or a socially desirable tax scheme

A second and more speculative insight is that a higher dimensional
uncertainty about the project parameters — e.g. who benefits, how
large the benefits are and how large the share of beneficiaries is
— may make it possible to design rules under a veil of ignorance
to achieve first-best allocations compared to cases when benefit
levels are known ez ante. Higher dimensional uncertainty makes it
possible to set agenda cost rules such that project-losers, who will
not know how large the benefits are at the legislative stage, do not
apply for agenda setting. Such a deterrence of project-losers from
agenda setting is desirable since project-losers have an incentive
to prevent the adoption of socially desirable projects by making

unattractive proposals.

In this chapter we also illustrate that under dictatorial agenda
setting and in the case when there are only project-winners, sim-

pler constitutions can yield first-best allocations.

The chapter is organized as follows. In the next section, we pro-
vide detailed motivation for our approach. In section 10.3, we
introduce the model and the constitutional rules. In the fourth
section, we discuss first-best constitutions depending on the un-
certainty about project parameters at the constitutional stage. In
the fifth section, we discuss dictatorial agenda setting, the role
of non-anonymous proposals and the case where there are only
project-winners. In the last section, we summarize our conclu-
sions and propose some avenues for further research. All of the
somewhat elaborate proofs can be found in Gersbach (2002).
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10.2 Motivation and Approach

There are several particular motivations and justifications for this
chapter. First, we believe that we can provide a rationale why dou-
ble majority rules are useful decision rules in practice. There are
a variety of decision rules used in democracies with a double ma-
jority feature. For instance, in Switzerland and Australia two ma-
jorities are required to signify approval of certain laws: a majority
of all electors voting and a majority of states. This is called dou-
ble majority rule (see e.g. Saunders (2001)). Furthermore, many
representative democracies have a bicameral Parliament and in
most circumstances laws must be passed by both Houses. Since
we are not examining a representative democracy or a hierarchy of
federal and state levels, our double majority rules do not exactly
match real-world examples. However, the reasons found in this
chapter for using double majority rules to restrict taxation of mi-
norities point in the same direction as the one pursued by framers
of constitutions in Australia and Switzerland (see e.g. Saunders
(2001) and Feld and Kirchgéssner (1998) for a recent survey).

Second, our analysis is closely related to the fundamental issues
in mechanism design. Two main results in the area of mechanism
design represent polar cases for this chapter. First, in a mech-
anism design setting d’Aspremont and Gérard-Veret (1979) and
Arrow (1979) show that the expected externality mechanism as
a direct revelation mechanism is an ex post efficient social choice
function implementable in Bayesian Nash equilibrium if agents’
types are statistically independent, agents have quasilinear utility
functions and they must participate in the mechanism. Second,
the Myerson-Satterthwaite theorem (Myerson and Satterthwaite
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(1983)) shows that there is no Bayesian incentive-compatible so-
cial choice function that is efficient ez post and where agents are
free to opt out of the mechanism. The democratic mechanisms dis-
cussed in this chapter force people to participate and thus are not
subject to the Myerson-Satterthwaite impossibility theorem. How-
ever, we restrict our analysis to democratic mechanisms where
agents can apply for agenda setting and can only send yes/no
messages (voting); therefore, the expected externality mechanism
is not feasible. In short, from a mechanism design viewpoint it is
unclear a priort whether we can reach efficiency or not because our

problem is different from the models discussed in the literature.

A difficult issue arises in this context. Since we focus on demo-
cratic mechanisms, we cannot use the revelation principle to sim-
plify the mechanism-design task as is usually done. The range
of democratic mechanisms consists of all conceivable agenda set-
ter rules, agenda and decision rules (which themselves are arbi-
trary functions of the project/finance package proposed by the
agenda setter subject to feasibility constraints), and the liberal-
democracy constraint. As will become obvious, such functions nei-
ther need nor ought to be continuous in all cases, e.g. when thresh-
old majority rules are used. Therefore, even under the liberal-
democracy constraint the range of possible mechanisms is ex-
tremely large.! Accordingly, we employ a constructive or inductive

approach.

Our approach is constructive in the sense that we design rules
which must fulfill the liberal-democracy constraint, but should

allow a society to achieve first-best allocations under various sce-

! As long as we restrict all rules to piecewise continuous functions we obtain in-
finitely dimensional spaces comprehensively examined in Aliprantis and Border
(2000).
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narios of uncertainty. An alternative approach would be in a first
step to characterize all feasible mechanisms and in a second step
to prove the possibility or impossibility of first-best allocations.
While a formal description is possible by making agenda setter
rules, agenda and decision rules arbitrary functions of the pro-
posal, it is not clear yet whether this approach allows for general
characterization of democratic mechanisms. And this must be the
long-term objective of the research on democratic mechanisms.
Therefore, since we can design mechanisms with novel rules to
achieve first-best allocations, the constructive approach appears

to be a useful substitute.

A third motivation for our approach is the interest in new agenda
setter rules. As far as we know, flexible agenda costs, where costs
depend on the share of supporting votes and on the requirement
that agenda setters must pay the highest tax they are propos-
ing, are new rules that might be helpful in democratic decision-

making.

This chapter is again a study in constructive constitutional eco-
nomics. It is open whether the complexity of the rules proposed in
the chapter may exceed those a society wants to incur.? Nonethe-
less the idea of using flexible and double majority rules and mak-
ing agenda costs dependent on the share of supporting votes could

be relevant for institutional designs in democracies.

The constitutional rules in this chapter induce agenda setters
to propose only socially efficient projects. The chapter is thus
related to the recent literature on efficient information aggregation

through voting.

% There has been an important discussion on how simplicity of rules (e.g. Epstein
(1995)) can guide the selection of rules.
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However, none of the existing papers in the literature is con-
cerned with the design of constitutional rules for agenda setting

and decisions to implement efficient allocations of public projects.

10.3 Model and Treatment Rules
10.3.1 The Model

We consider again the standard social choice problem of pub-
lic project provision and financing introduced in the last chapter
and repeated here for completeness. In the constitutional period
a society of risk-neutral members decides how public project pro-
vision and financing should be governed in the legislative period.

Citizens are indexed by j € [0,1].

In the legislative period each citizen is endowed with e units
of a private consumption good. The community can adopt a
public project with per capita costs £ > 0. Let v; denote the
utility of agent j from the provision of the public project. Seen
from the constitutional period the utility v; is unknown and hence
can be interpreted as a random variable. For simplicity of presen-
tation, we assume that v; can take two values (expressed in terms
of the consumption good), v; = V, > 0 (project-winners) and
v; = Vi < Vj, (project-losers) with probability p and (1 — p) re-
spectively. Throughout this chapter we assume that V; < 0 and
that project-losers indeed are harmed by the public project. We
comment in the final section on the way in which our results are
affected by assuming V; > 0. We further assume that the real-
ization of the utility is stochastically independent across agents.
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Hence, by the law of large numbers, p equals the fraction of win-

ners in each period.

Public projects must be financed by taxes. We assume that tax-
ation is distortionary. Let A > 0 denote the shadow cost of public
funds. Hence the overall per capita costs of the public project
amount to (1+ A)k and we can represent the project data with a
vector P = (p, Vi, Vi, (1L + A)k).

We use t; and s; to denote a citizen j's tax payment or subsidy,
respectively. We define the variable g as indicating whether the
public project is provided (g = 1) or not (g = 0). Assuming that
v; is a private benefit that cannot be taxed, the utility U; of citizen

j in the legislative period is given by

Uj:e—+—gvj—tj+sj.

We drop the index j in U; whenever convenient. Finally, the
budget constraint of the society in the legislative period is given
by

1 1
/ t; dj=(1+/\)[gk+/ 5 dj]
0 1]

We assume throughout the chapter that e is sufficiently larger
than V},, so that individuals can be taxed at a rate that is at least
equal to the maximal benefits they may receive from the public

project.

10.3.2 Socially Efficient Solutions

The fact that citizens are risk-neutral implies that, from an ez

ante point of view, it is socially efficient to provide the public
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project if and only if
Vi=pV+ 1 -p)V, > k(1+ 1)

and taxes are raised solely to finance the public project. Any
redistribution activities are detrimental from an ez ante point of
view. A socially efficient tax scheme, for instance, is one where
a socially desirable public project is financed by project-winners
and no subsidies are paid. In order to implement such a solution,
a complete social contract would be necessary. We summarize our

observation as follows.
First-Best Allocation:

Any allocation that provides the public project if and only if
V' > k(1 + X) and that raises tazes only to finance the public

project is socially efficient.

An example for a first-best allocation is given by:

(i) fV > k(1 +)) then g =1,

k(1+ A)/p  for project-winners
0 for project-losers

s; = 0 for all j.

(ii) f V < k(1+ ) then g =0and t; = s; =0 for all j.

As in the previous chapters, we remain in the incomplete contract
framework. Moreover, in this chapter we assume that individual

utility levels cannot be observed by other persons. In particular,
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an agenda setter faces the problem that he cannot impose taxa-
tion on project-winners only, because all persons are alike from
his perspective. As discussed in more detail in section 10.5, demo-
cratic mechanisms become more complex especially because of the
third source of inefficiency. Democratic mechanisms must ensure
that project-losers cannot set the agenda and block the adoption
of efficient projects. Also in section 10.5, we illustrate by an ex-
ample that much simpler mechanisms would solve the fourth and

the first two inefficiencies but not the third one.

10.3.3 The Game

We consider the duality of constitutional and legislative periods
as a substitute for the complete social contract, which cannot be
written. At the constitutional stage, the society decides about the
rules governing the legislative processes. The sequence of events

for a decision process in this context is summarized as follows:

Stage 1: In the constitutional period, the society decides unani-
mously about the constitutional principles governing leg-

islative decision-making.

Stage 2: At the start of the legislative period, citizens observe
their own utility v;. Citizens decide simultaneously whether

to apply for agenda setting (¢; = 1) or not (¢; = 0).

Stage 3: Among all citizens that apply, one citizen a is deter-
mined randomly to set the agenda. The agenda setter
proposes a project/financing package (g, ;, Sj)je[o,l]' De-
note this choice by A,.
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Stage 4: Given A4,, citizens decide simultaneously whether to ac-
cept the proposal (4;(A4,) = 1) or not (4;(A,) = 0).

Note that if nobody applies for agenda setting, the status quo
will prevail. Moreover, individuals know at the voting stage who
will be taxed and who will receive subsidies if the proposal is
accepted. Obviously, the status quo also prevails if a proposal to
change it does not receive enough yes-votes as required by the
majority voting rule. Given a constitution with a set of principles
discussed in the next section, we look at implementations in stages
2 to 4. An equilibrium for the stages 2 to 4 can be described as a

set of strategies

where ¥ = (¥j)jeq01; A = (Aa)acoyy 0 = (6)jep,y and
0; = 0;(As) depend on the proposed agenda A,. To derive an
equilibrium, we will use weak dominance criteria as in chapter 9.3
For the voting game in stage 4 and for the decision about applying

for agenda setting (stage 2) we will assume that
e (EWS) Agents eliminate weakly dominated strategies.

In order to apply the dominance solution concept in all circum-
stances at the agenda setting stage, two additional variants of
weak dominance are used to obtain uniqueness. First, weak dom-
inance for agenda application strategies is used, given uniqueness
of voting equilibria and hence elimination of weakly dominant
voting strategies. Second, if needed, we apply iterated weak dom-
inance. The latter is required in situations as in proposition 10.1,

3 Since there is incomplete information about the utilities from the project, given a
specific a priori distribution, the dominance solution concept also yields perfect
Bayesian Nash equilibria.
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where not applying for agenda setting is weakly dominated only
for project-winners. If, however, project-winners apply for agenda
setting and non-application by project-winners is eliminated, it
will be weakly dominant for project-losers also to apply. All types
of the weak dominance concept (see e.g. also Fudenberg and Tirole
(1992)) are assumed to be incorporated in (EWS).

We use U;(A,, 4;,0;) to denote the utility payoff of agent j
given that an agenda A, is proposed by a and given the votes
A; = (6;)iep,1;iz; of all other citizens and his own vote (J;). In
order to simplify the exposition, we assume that the following
three tie-breaking rules are applied. (T1) and (T2) are the same

as in chapter 9.

To simplify the exposition, we use in addition:

e (T3) If an agenda setter is indifferent as to an agenda which
leads to g = 1 and another which yields g = 0, he will propose

the former.

We assume again that the voting subgame has a unique equilib-
rium? and continue to use U;(A,) to define the utility level that
an agent j will achieve if agent a has proposed the agenda A, and
A for the set of all possible agendas. Note that U;(A;) includes
the optimal voting strategies of all agents and that of agent j in
particular. In what follows we will always assume - without refer-
ring to the fact explicitly - that (EWS), (T1), (T2) and (T3) are
applied. We are now in a position to characterize the expected
utility level that a particular constitution can deliver. We can say
that a constitution, denoted by C'O, implements an expected util-

* It is straightforward to show that (EWS) and (T1) imply a unique solution for
the voting subgame for all constitutions under consideration.
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ity U if, given agents have agreed on CO in stage 1, the following
holds: If (EWS), (T1), (T2) and (T3) are applied, all possible
equilibria under the constitution CO yield the expected utility
U. Non-uniqueness of equilibria can occur in the agenda setting
stage with respect to who applies for agenda setting and to the
distribution of taxes.

We call a constitution first-best if it implements the expected

utility U,,; induced by the socially efficient contract, namely

Uopt =

_ e+V —(1+ Nk fV-(1+A)k>0
e else

Since individuals are identical at the constitutional stage, we
can apply the unanimity rule for the society’s decision about the

constitutional rules.

A constitution that implements the first-best solution must be
associated with unique applying and voting strategies and pro-
posals of g = 1 if and only if the project is efficient. However, it is
not necessary for the financing proposal to be unique with respect
to the distribution of taxes (for details see Gersbach (2002)).

10.3.4 Constitutional Principles

We assume that in the legislative stage individuals cannot observe
whether other individuals benefit or lose from the public project.
They only observe their own utility gain or loss. The rules in the

constitution now have to specify:

1. whether there is a special treatment of the agenda setter

(agenda setter rules).
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2. which restrictions on the agendas are imposed, i.e. definition of
all constitutional agendas (agenda rules). An agenda consists

of a project proposal and a financing package.

3. how the nation decides about a proposal (decision rules).

In order to formulate the constitutional rules we introduce the

following notation:
Notation

Let A be an arbitrary agenda. We use ny to denote the fraction
of citizens that have to pay positive tazes. We use r to denote
the share of yes—votes for a proposal to change the status quo. By
analogy, T and ryT denote the share of yes—votes for a proposal
among the set of tazed and non-tazed individuals respectively. Fur-
thermore, we use t to denote the average tax rate proposed among
the set of tazed people and T = fol t; dj to denote the total taz pay-
ments proposed in A. Finally, we use t™" to denote the minimal

tax rate of an agenda A.

Hence, we have

where 1{t; > 0} is the indicator function. Since the set of feasible
rules under the liberal-democracy constraint is still very large, we
follow again a constructive approach. We will need the following

possibilities of designing constitutional rules:
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Agenda Setter Rules

e Costs of agenda setting [CA(b)]

The agenda setter has to pay a fixed amount of b > 0 if his
agenda does not lead to the provision of the public project.

e Flexible costs of agenda setting [CA (by,ba(1))]

The agenda setter has to pay a fixed amount of 5; > 0 if his
agenda does not lead to the provision of the public project.
Additionally, he pays ba(r) if the share of supporting votes is
smaller than r (0 < r < 1). Clearly, CA(by,0) corresponds to

fixed costs of agenda setting.

Agenda Rules

e No subsidies [NS]
The agenda setter is not allowed to propose any subsidies.

¢ The financing package must satisfy the budget constraint.

Decision Rules

e m-magjority rule [M(m)]
If a proposal to change the status quo receives a majority of
m percent of the citizens, the proposal is adopted.

e Flexible majority rule

This rule divides the population into the part Pr that - accord-
ing to the proposal - has to pay positive taxes
(¢; > 0) and the remaining population Py. A proposal is

adopted if it receives an m percent majority of the citizens,
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where m(nr, T, ) may depend on the fraction ny of taxed peo-

ple in the population, on the total taxes T and on the average

tax rate ¢ proposed in the agenda.

The following special cases of the flexible majority rule are

important for our discussion:
— Threshold majority rule (fixed threshold)
[TMSf () (nr < gq),m2)].
Under this rule m jumps from m; to m, when the propor-

tion of taxed people reaches the threshold level ¢, i.e.

my if nr<g
m =
mo else

— Threshold majority rule (variable threshold)
[TMv (mi(n1 < q),mp)]

my if nr < q(T, l_f, tmin)
m =
my else

e Double majority rule
Under this rule, a proposal is only accepted if it is adopted
among the set of taxed individuals and among the set of non-
taxed individuals. The pure case of double majority rules is
given by:
- Fixed double majority rule m [DM(m)].
A proposal is adopted if r > m and ryr > m.

Double majority rules can be combined with flexible majority

rules. For instance:

— Threshold double majority rule [ DTMf(m, (nr < g), m2))].

Under this rule m jumps from m,; to ms when the pro-
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portion of taxed people reaches the threshold level ¢. A

proposal is accepted if 7 > m and ryr > m.

Double majority rules require that the shares of yes—votes
among taxed individuals and among non-taxed individuals
are sufficient in themselves to adopt the project. A weaker
requirement is that the share of yes-votes among the taxed
population must be at least equal to the share of yes—votes in
the non-taxed part of the population. The conclusions in this
chapter do not depend on which concept of majority rules is

used.

Note that both majority rules and [CA (b)] may depend on infor-
mation generated by the proposal (ng,,T,t™"). Moreover, note
that the constitutionality check occurs both at the proposal and
at the voting stage. If a proposal or the majority voting outcome
violates one of the agenda or decision rules, then the status quo
prevails, since the constitution is violated and the proposal is void.
This implies that the constitutional check on proposals may only

be possible after votes have been cast.

10.4 First-Best Constitutions

Our major assumption is that at the legislative stage individuals
cannot observe whether other individuals are project winners or
losers. The remaining question is as in the previous chapter which
entries of the project vector P = (p, Vi, Vi, (1+ A)k) are verifiable
in front of a constitutional court in the legislative period. When
some entries of P are verifiable in a constitutional court, consti-
tutional rules can be formulated dependent on those parameters



208 10. Democratic Mechanisms

even if they are not known in the constitutional period, since a

court can determine them in the legislative period.

An equivalent alternative view is that instead of being verifiable
in the legislative period some parameters of P are known in the
constitutional period and hence can be written into the constitu-
tion directly. In the following, we describe our results in terms of

the second view.

Note that the greater the number of parameters in P known at
the constitutional stage, the more likely it is that one can find a
constitution that implements the first-best solution and the less
complex such a constitution will be. Therefore, we will present our
results in a descending order of assumptions about the parameters
known at the constitutional stage. This exposition will show that
the complexity of optimal constitutional rules increases as more

parameters at the constitutional stage are considered uncertain.

10.4.1 Uncertainty About Winners and Losers

We begin with the simplest case where all elements of
P = (p, Vi, Vi, (1 + M\)k) are known at the constitutional stage
while there is uncertainty for the individuals whether they will be
project winners or losers. And note that an agenda setter cannot
observe whether other individuals are project winners or losers.
We obtain:

Proposition 10.1

Suppose that all elements of P = (V4, Vi, p, (1 + A)k) are known

at the constitutional stage.

(i) If V > k(1 + A), the constitution
CO, = {[CA(-V))],[NS],[M(p)]} is first-best.
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(ii) If V < k(1 4+ A), the constitution
CO, := {[CA(-W)],[NS],[M(1)]} is first-best.

The proof of proposition 10.1 as well as all other proofs are
given in Gersbach (2002). Proposition 10.1 shows that there is
no problem in achieving a first-best allocation if project data are
known at the constitutional stage even if the agenda setter does
not know who benefits from the public project. Consider case (i).
An agenda setter can tax all other individuals by ¢ = (1 + \)k.
Since Vi, > V > k(1 + A), the proposal (g = 1,t; = (1 + M)k for
all j, j #a, t, =0, s; =0 for all j) will be supported by all
project-winners and therefore receives a p—majority as required
for adoption. Since an agenda setter can always propose zero taxes
for himself, his utility is either e + V} (if project-loser) or e + V},
(if project-winner) if he proposes g = 1 with the above financ-
ing scheme. Therefore, applying for agenda setting is a weakly

dominant strategy for project-winners.

If an individual does not apply for agenda setting, he risks paying
taxes if others apply for agenda setting. Moreover, because of [N S]
he will never receive subsidies. Therefore, project-losers also apply
for agenda setting under the constitution CO; and propose g = 1

because of agenda setting costs.

The second part follows from the observation that project-losers
never support a proposal ¢ = 1 since they cannot receive subsidies.
Therefore no agenda setter can form a majority for ¢ = 1. Thus,
no agent applies for agenda setting because of agenda setting costs

and the status quo prevails.
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In the next section we search for optimal constitutions when
there is uncertainty in the constitutional period whether projects

are efficient or not.

10.4.2 Uncertainty Regarding V},

We assume in this section that there is uncertainty in the consti-
tutional period about the size of the utility gain V} and therefore
whether projects are socially valuable or not. If we assume that
V4 is not known at the constitutional stage, we have to use a
flexible majority rule in order to achieve a first-best allocation.
To make the working of this rule more transparent, we will use
a slightly different representation of the rule for socially efficient
public project provision:
g = 1if and only if V}, > V), where
Vi =min{V, > 0|pVi+ (1 —p)Vi > (1 + Nk}
and taxes are raised solely to finance the public project.
Hence, for given p,V; and project costs (1+ A)k, the utility level

Vy is the smallest benefit level at which it is socially beneficial to

provide the public project. We obtain:

Proposition 10.2
Suppose that V}, is not known at the constitutional stage. Then

the constitution
COs = {[CA®), NS, [TMf(p (nr < ¢°),1)]}
k(14 A)

Vi
and b sufficiently high

with ¢* =

is first-best.
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Proposition 10.2 indicates that a first-best allocation can be
achieved by the combination of costly agenda setting, a ban on
subsidies, and flexible majority rules. Essentially, an agenda set-
ter is able to form a majority if and only if V}, > V}*, since he can
tax a fraction of ¢* individuals by ¢ = V) which is sufficient to
finance the public project. Since tax rates are not higher than V7,
taxed project-winners still support the proposal. The high costs
of agenda setting deter project-losers from applying for agenda
setting and proposing g = 0, since project-losers do not know
whether Vj, is larger or smaller than V}*. A project-winner will ap-
ply for agenda setting if and only if he observes that V}, is larger
than V}* and ¢ = 1 can be therefore implemented. The fact that
individuals cannot observe the utilities of other agents makes it
possible to set agenda costs so high that project-losers will not
want to face the risk of defeat.

10.4.3 Uncertainty Regarding p

In this section we assume that individuals do not know whether
they benefit from the public project at the constitutional stage,
and how large the share of project-winners is. Now the prob-
lem becomes more subtle since neither a project-winner nor a
project loser can observe the proportion of project-winners and
thus whether a proposal is likely to be accepted or not. Neverthe-
less, a modified constitution will ensure that a first-best allocation
can be achieved. Again we represent the first-best public project

provision rule in a convenient way.
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g=1 if and only if  p > p*, where

p* ::min{pz O(pVh—{-(l—p)VIZ(l—i-)\)k},

*

(1+Nk—-V,
Vi — Vi

s; =0 forally
We use Pr{p > p*} and Pr{p < p*} to denote the probabilities
that the share of project-winners is larger and smaller than p*, re-
spectively. The probabilities must be known at the constitutional

stage. We obtain

Proposition 10.3
Suppose that p is not known at the constitutional stage and that

Pr{p>p*}(1+ Nk

V<
= Prip<p}

Then the constitution
COy = { [CA®)], NS, [TMf(p*(nr < p*), 1)]}

where b must fulfill
Prip>p*}(1+ Nk

Vi <bh<
‘=TS Prip<p}

is first-best.

When there is only uncertainty about p, there is no possibil-
ity of deterring project-losers from setting the agenda by making
agenda costs prohibitively high, as this will act as a deterrent for
everyone. Moreover, it follows from proposition 10.3 that the con-
stitutional problem is already sufficiently delicate if p is not known
at the constitutional stage, because the successful implementation

of CO, depends on parameters.
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10.4.4 Higher Dimensional Uncertainty

In this section we suggest that a higher dimensional uncertainty
about the project parameters -- e.g. who benefits, how large the
benefits are and how large the share of beneficiaries is — may make
it possible to design rules under a veil of ignorance to achieve first-
best allocations. Consider for example the problem when the size
of the benefits from public projects and the proportion of project-
winners are not known at the constitutional stage. As shown in
Gersbach (2002) the joint uncertainty about V}, and p can make it
easier to achieve first-best allocations. The additional uncertainty
about V}, makes it possible to set flexible agenda costs at a level
such that project-losers do not apply for agenda setting in equilib-
rium because they do not know V}, whereas project-winners do.
Such a deterrence of project-losers from agenda setting is desir-
able since project-losers have an incentive to prevent the adoption

of socially desirable projects by making unattractive proposals.

10.5 Discussion and Alternative Democratic
Mechanisms

10.5.1 Dictatorial Agenda Setting

The preceding section indicates that democratic constitutions be-
come more complex the more uncertainty dimensions are present.
The main reason for the rapidly increasing sophistication of rules
is that all four potential inefficiencies identified in section 10.3.2
need to be overcome by democratic mechanisms. If only the fourth
and the first two inefliciencies needed to be dealt with, much sim-

pler first-best mechanisms would exist. To illustrate the claim we
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consider a hypothetical situation. Suppose that the agenda is set
by a benevolent dictator. Then the third source of inefliciency
would be automatically avoided and we could consider the follow-

ing game.

Stage 1: In the constitutional period, society decides unanimously
about the constitutional principles governing legislative

decision-making.

Stage 2: At the start of the legislative period,
the benevolent agenda setter proposes a project/financing
package (g,%;, s;) jelo,1)- Denote this choice by A,.

Stage 3: Given A,, citizens decide whether to accept the proposal
(8;(Az) = 1) or not (8;(A,) = 0).

As an example for simpler mechanisms, we explore the design of
constitutions when there is uncertainty about winners and losers
and uncertainty regarding the share of project-winners, i.e. un-
certainty regarding p. Then, we obtain:

Proposition 10.4
Suppose that p is not known at the constitutional stage and
agenda setting is dictatorial and benevolent. Then the constitu-
tion
COs = {[NS],[M(p")]}
where
p*i=min{p > 0|pVh+ (1-p)Vi > (1 + Nk}

is first-best.

Proposition 10.4 follows directly from the observation that a

benevolent agenda setter proposes g = 1 if and only if p > p*
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and in this case can set the tax rates ¢t = (1 + )k for all individ-

uals.

Several remarks need to be made at this point. First, it is im-
portant that the benevolent agenda setter maximizes aggregate
utility and therefore proposes projects if welfare in a utilitarian
sense can be improved although project losers are worse off com-
pared to the status quo. Second, under benevolent and dictatorial
agenda setting the ban on subsidies, NS, in constitution COj

could even be dropped.

Note that, if agenda setting is determined randomly and thus all
agents have the same chance to set the agenda as in the previous
sections, the constitution C'Os is not first-best. All individuals
would apply for agenda setting. If a project-loser could determine
the agenda, he would propose g = 0 since, because of V.S, he loses
when the project is adopted. This problem could only be avoided
by dropping N.S, but then inefficiencies arise from excessive taxa-
tion to generate subsidies, thus increasing tax distortions. There-
fore, the simple mechanism in this section does not yield first-best

allocations under democratic agenda setting.

Third, when there is additional uncertainty about V} the dic-
tatorial and benevolent agenda setter might not be able to use
simpler constitutions to achieve first-best allocations. This is left

for future research.

10.5.2 Equal Treatment Rules

An important feature of the constitutions considered so far is
that individuals can be — and are — treated differently with re-
spect to taxation. An agenda setter can make non-anonymous
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proposals and can impose different taxes on individuals. In this
section we consider whether this feature is vital to our arguments.
For this purpose we consider two constitutional treatment rules.
As in chapter 9, we denote by ETT the requirement that a pro-
posal is only constitutional if all individuals are treated equally
with respect to taxes, i.e. ¢; is the same for all individuals. More-
over, we denote by ETTazed the treatment rule which means
that all individuals who are taxed (i.e. for whom ¢; > 0) must be
treated equally with respect to taxation. As proposition 10.3 illus-
trates, imposing FTTazed in addition to the constitutions under
consideration would not destroy the first-best allocation because
equilibrium proposals satisfy ETTazred and further constraints

on out-of-equilibrium strategies do not destroy the equilibrium.

The situation is different, however, if ETT is imposed. Then,
proposals cannot vary in terms of the fraction of taxed individual
nr or in the pattern of taxation or subsidization across agents.
Hence, the potential of flexible majority rules cannot be exploited

and inefficiencies occur.

10.5.3 Only Project-Winners

Throughout this chapter we have assumed V; < 0 and that
project-losers indeed are harmed by the project. But it is also
important to see how the democratic mechanisms need to be ad-
justed in the case V; > 0. It is obvious that all constitutions can
be applied for V; > 0 as well. The only exception is proposi-
tion 10.1, where agenda setting costs can be skipped or be set as
C A (max {[0, —V}]}) for the general case when V; can be positive

or negative.
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There exists, however, an important difference between V; > 0
and V; < 0. In the case V; > 0, it may not be necessary to
deter agents from agenda setting since they can always benefit
potentially from g = 1 by proposing zero taxes for themselves.
Therefore, simpler mechanisms may again be first-best in the case
Vi > 0. As an example, suppose that V; > 0 and p is not known at
the constitutional stage. Then, since agents with V), or V; will pro-
pose g = 1 if they can determine the agenda (including zero taxes
for themselves), the simple constitution COs = {{NS], [M(p*)]}
will implement the first-best allocation. However, if there is un-
certainty regarding V} and p, such simple constitutions may not
be first-best since deterrence from agenda setting becomes again

important.

10.6 Conclusions

Our analysis suggests that democracies, viewed as the liberal-
democracy constraint on the set of social mechanisms, can deliver
socially desirable results if agenda-cost rules are combined with

flexible and double majority rules.

There are a number of extensions that should be taken up by
future research. First, how can the ideas in this chapter be ap-
plied to situations with an arbitrary number of different utility
levels from the project? By setting the minimal tax at a suffi-
ciently high level, it will still be possible to deter all individuals
who do not receive the highest project benefits from applying for
agenda setting. But whether precise socially efficient implemen-
tation can be achieved is unclear, since taxation of intermediate
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beneficiaries cannot be tailored to their actual benefit level, this

being unobservable for agenda setters.

Second, how robust is the principle that higher dimensional un-
certainty can make it easier to achieve socially optimal alloca-
tions? Our current conjecture is that it is impossible to design
a constitution under the liberal-democracy constraint which im-
plements a first-best allocation if there is uncertainty about all
project parameters. If this conjecture is true, our results could
suggest a role for constitutional courts in the provision of public
projects. That role would be an assessment of negative utilities
from a public project in order to allow the efficient working of

democratic constitutions.

Third, will the possibility of amendments or second proposals at
the legislative stage help to generate better outcomes? Again in
this chapter, such counterproposals are not necessary, indeed they
are unwelcome, since individuals who gain less from a proposal
than others have the opportunity to wait for better proposals
which, in turn, could lead to rejections of socially desirable pro-
posals. From a broader perspective, however, amendments may
serve a variety of useful purposes such as enhanced information
aggregation and easiness of achieving distributional objectives.
Broadening the scope of democratic mechanisms in these direc-

tions are fruitful research questions.

Fourth, flexible and double majority rules require open ballots
and are therefore best suited for smaller communities. As dis-
cussed in the last chapter, the internet could alleviate the practical
implementation problems of democratic constitutions considered
in this book.



11. Fair Division!

11.1 Introduction

While we have focused solely on allocative issues in the last chap-
ter we now address in addition distributional objectives. We sug-
gest that flexible majority rules, where the necessary majority for
the adoption of a proposal depends on the distributional implica-
tion of the proposal, may overcome the disadvantages of collective
decision rules in achieving distributional objectives when they are
coupled with agenda rights for the opposition or exclusion of re-

peated agenda setting.

We consider the distribution of resources by a collective choice
process in a dynamic model with endogenous agenda setting in the
spirit of the contributions by Baron and Ferejohn (1989), Harring-
ton (1990), Harrington (1986), Banks and Gasmi (1987), Ferejohn,
Fiorina, and McKelvey (1987) and Epple and Riordan (1987)).
A community of N individuals decides on how to distribute re-
sources. The group meets for a finite or an infinite number of pe-
riods. Individuals are impatient, implying that waiting is costly.
In each period, an agent is chosen according to some recognition
rule. A proposal is accepted or rejected by a flexible majority rule.
If the proposal is accepted, resources are allocated and the process

is terminated; otherwise it continues.

' A version of this chapter has appeared in Gersbach (2004a).
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Under a flexible majority rule, the required majority is derived
from the proposal: the larger the difference between the shares
of the cake across individuals, the larger the majority needed to
adopt a proposal is. As an example, consider the polar case of a
threshold flexible majority rule in the following sense: The sim-
ple majority rule applies as long as the maximal difference in re-
sources across individuals is below a certain threshold; otherwise

the unanimity rule applies.

This investigation is motivated by a large literature on the advan-
tages and disadvantages of the unanimity rule.? Wicksell (1896)
was the first to link the potential for all to benefit from collective
action to the unanimity rule. The unanimity rule is the only voting
rule that always leads to Pareto-efficient public project quantities
and tax schemes if no delay of decisions occurs, as recognized by
Wicksell (1896)° and in the classic contribution of Buchanan and
Tullock (1965) (see Mueller (1989) for a comprehensive survey).
Two main criticisms have been made against the unanimity rule.*

First, searching for a Pareto-efficient allocation might take con-
siderable time, particularly in large communities with diverse in-
terests. The time required to define an issue and transaction costs
to reach an agreement may become so high as to wipe out the
benefits from full cooperation under the unanimity rule.

Second, the unanimity rule invites strategic behavior: an individ-
ual strategically vetoes a proposal in order to seek a greater share
of the gains from collective action (see Black (1958), Buchanan
and Tullock (1965), Barry (1965), Samuelson (1969)). Because of

% See Buchanan (1991) and Mueller (1996) for general surveys on constitutional
political economy.

% Also, the famous Lindahl equilibrium (Lindahl (1958)) could be reached under
the unanimity rule.

4 Buchanan and Tullock (1965) identify such disadvantages as external costs of
decision-making.
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these objections, even scientists most favorably disposed towards
the unanimity rule have argued to abandon this principle.

However, the simple or super majority rules are plagued with
drawbacks as well. In particular, majority rules can lead to the
exploitation of minorities. The distribution of the benefits reflects
the majoritarian distribution of power in that only a minimal
majority of individuals receives a positive allocation of benefits.®
Moreover, from an ez ante or constitutional point of view, the
risk of being exploited by majorities may lead to Pareto-inefficient

allocations if voters are risk averse.

In this chapter, we suggest that flexible majority rules might
alleviate the drawbacks of the unanimity rule and the majority
rule in distributing resources in a society. Suppose the polity uses
a flexible majority rule where the size of the majority increases
continuously or even jumps with the maximal difference between
the benefits individuals receive. For large discount factors, such
flexible majority rules lead to an efficient and even distribution of
resources although the simple majority rule governs the collective
choice process in equilibrium. A proposal with a more unequal
distribution of benefits would require a larger majority or even the
unanimity rule, making it unattractive for an agenda setter. For
low discount rates, or when individuals are uncertain about each
other’s discount rates, efficient and envy-free divisions of resources
can still be achieved if flexible majority rules are combined with
agenda setting rules, such as the right of a minority to set future
agendas or the exclusion of repeated agenda setting. While this
chapter provides a sequence of examples, a comprehensive theory

® However, institutional arrangements and amendment rules which govern majori-
tarian bodies such as legislatures can lead to more universal distributions of
resources and may act as a substitute to the flexible majority rules suggested
in this chapter (see Shepsle (1979), Weingast (1979) and Baron and Ferejohn
(1989)).
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about flexible majority rules and appropriate agenda rules must
still be developed. In the last section we will discuss how further

research could close this gap.

The work in this chapter is related to further strands of litera-
ture. First, efficiency and fairness of distribution of resources has
been studied under alternative collective choice processes. Mueller
(1978) and Moulin (1981) examined the veto rule. In the case of no
agreement, resources are thrown away. Equilibria in such games
show a strong tendency towards equal shares for each individ-
ual. We are concerned with the possibility of using majority rules
and only one proposal at each voting stage to create efficient and
evenly distributed benefits of collective choices.

Second, flexible majority rules, where the size of the majority
depends on the share of taxed people, were introduced in the last
chapters to achieve socially optimal allocations of public projects
from a constitutional perspective. In this chapter, we introduce
flexible majority rules that depend directly on the different levels
of benefits individual agents receive in a collective choice process.

We can reach efficiency and envy-freeness with flexible majority
rules and agenda setting rules. However, it is important that an
outside agency such as a court or a special committee in a legis-
lature can observe and verify the benefits received by individuals
which is not possible in all circumstances in actual decisions. In
particular, applying flexible majority rules for policies in legisla-
tures is not possible in all cases, since benefits might not be ver-
ifiable. Moreover, the examination of institutional structures of
legislatures (Shepsle (1979), Weingast (1979), Ferejohn, Fiorina,
and McKelvey (1987), Gilligan and Krehbiel (1987), Baron and
Ferejohn (1989)) suggest that agenda amendment rules can have
a great impact on legislative outcomes even within the standard
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majority-rule framework. How flexible majority rules could and
should be embedded in an institutional framework for legislatures

remains an open issue.

Finally, our discussion is related to the fairness approaches how
resources should be divided. The question of fair-division proce-
dures that allow for sharing of divisible resources has received
a lot of attention in recent years as developed and summarized
in important contributions by Moulin (1995), Brams and Taylor
(1996), Robertson and Webb (1998). Since, in this chapter, in-
dividuals are identical with respect to their preferences, we use
efficiency and envy-freeness as criteria for assessing allocations
of collective choice processes. Qur suggestion to use flexible ma-
jority rules in collective choice processes might complement this

work on fairness.

The chapter is organized as follows. In the next section we intro-
duce the model. Section 11.3 deals with the division of resources
within a finite number of periods. In section 11.4, we discuss how
the results change under an infinite time horizon. Section 11.5

presents our conclusion.

11.2 The Model

We consider the problem of a group of N individuals (N odd
and N > 1) distributing a cake of one unit among themselves.
All individuals are assumed to be risk-neutral and have utility

o0
Ui = Z (5t iEf
t=1

where z! is the share of the cake individual 7 receives in period

functions

t. Since the cake can only be distributed once, z¢ can only be
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positive for one period at most.® § (0 < § < 1) is the discount
factor which, in the first part of the chapter, will be assumed
to be identical across individuals. The distribution of the cake is
governed by a collective choice process containing a voting rule,
and by a recognition rule that determines which individual may
make a proposal. Later, we supplement the collective choice pro-
cess by agenda rules. We assume that a particular distribution of
the cake does not affect the size of the cake.” The socially op-
timal or Pareto-efficient solutions require that the whole cake is
distributed in ¢ = 1.

As in many other instances, Pareto-efficiency is not sufficient to
describe all characteristics of socially desired allocations. In par-
ticular, we will apply the no-envy test, which is the dominant
argument of justice in microeconomic theory.® Of course, the no-
envy test in our simple problem requires each individual to receive
the same share 'I%f of the cake since utility functions of all individ-
uals are identical.

Society uses flexible majority rules to distribute the cake. A flex-
ible majority rule F' : [0;1] — [0;1] requires the share of votes
necessary to adopt a proposal to be at least F/(Az), where:

Av = max [z, — 3
2y
This is the most simple formulation of flexible majority rules,

depending only on the maximal difference between the benefits
two individuals receive. Any measure of the extent how benefits

8 Theoretically, it would be possible to distribute the cake partially over many
periods which is inefficient and does not occur in equilibria. Therefore this pos-
sibility is neglected in our analysis.

" This is a restrictive assumption for allocation problems in practice.

8 The no-envy test was stated by Foley (1967) and has been further developed
by Kolm (1972) and Varian (1974). Moulin (1995) provides a comprehensive
discussion of the pros and cons of the no-envy test.
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are distributed could be used to define flexible majority rules. We
give the following three examples for majority rules:

e constant magority rule with a necessary majority a(a € [0,1]):

FS(Az) = o

e threshold flexible majority rule with parameters c, (o« € [0,1])
and B(8 > 0);

1 if Az > g
« otherwise

Fl,(Az) = {

e linear flexible majority rule with the slope a:

1
Fl(Az) = 3 +adAz  with «€0;1/2]

Note that a threshold flexible majority rule jumps from an a-
majority rule to an unanimity rule as soon as individuals receive
shares of the cake differing by more than S from the shares of
other individuals. We consider the following sequence of events

within a particular period:

Stage 1: An individual is randomly chosen to set the agenda. The
agenda setter in period ¢, a!, proposes an allocation of
the cake 2t = (%, -, %) with 3% | 2! < 1, 50 that the
set X of feasible proposals is an N-dimensional simplex.

Stage 2: The corresponding majority decision rule for z¢ is de-
termined and individuals cast their votes. If the proposal
receives a majority, the process is terminated. Otherwise,
the collective choice process continues in the next period.

In the following we will explore the collective choice process with
finite and infinite periods. Following Baron and Ferejohn (1989)
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we will restrict attention to subgame-perfect equilibria, in which
weakly dominated strategies are eliminated.® Moreover, we as-
sume the following tie-breaking rule: If an agent is indifferent
between supporting and rejecting a proposal, the agent will vote
yes. The tie-breaking rule is not crucial for the results.

11.3 A Finite Number of Periods
11.3.1 Random Recognition

To illustrate the basic structure of the model and the way flexible
majority rules work, consider a simple case of a two-period col-
lective choice process with equal probabilities of recognition for
each individual, i.e. each individual will have the same likelihood
of setting the agenda. We assume that if by the end of the al-
location process no proposal has been accepted, each individual
receives zero benefits.!? In a finite number of periods we can work
backwards to derive the subgame-perfect equilibria. We obtain:

Proposition 11.1

Suppose that society uses a threshold flexible majority rule with
a threshold of 8 = 1 — ¢ to distribute resources. Then, there is a
unique subgame-perfect equilibrium of the two-period collective

choice process:

(i) The individual recognized in the first period, i.e. the agenda
setter a, proposes

® This assumption is standard because of the coarseness of voting rules. The re-
finement significantly reduces the multiplicity of equilibria and is, therefore, a
critical assumption.

!0 This is not plausible in all cases since there might exist a default distribution of
benefits. As long as, however, the community does not realize some social gains
at the end of the collective choice process, we can transform the problem into
our framework by an appropriate normalization.
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N -1 0 .

a;a———l——N—(S, xi:N, i #a
(ii) Society uses the simple majority rule to decide on the proposal
in the first period. The first proposal is thus accepted and the

collective choice process is adjourned in the first period.

Proof

Because the group decision is terminated after two periods, each
individual of the group votes for any second-period proposal. The
individual recognized at the beginning of period 2 can thus suc-
cessfully propose to take the whole cake since each individual will
vote for it because her expected utility is zero anyway. Accord-
ing to our tie-breaking rule, the proposal will be unanimously
supported. Although the unanimity rule applies, the agenda set-
ter can extract all benefits in the second period. Her benefits are
therefore given by 4. Since each individual has a probability % of
being recognized in the second period, expected utility amounts to
% if the proposal is rejected in the first period. As a consequence,
each individual votes for any first-period proposal in which she
receives at least %. Therefore, the proposal will be adopted.

It remains to be shown that the proposal is indeed optimal for
the agenda setter. Note that in equilibrium

Az :=max|z; — x| =z, —z; =1—0.
1

Therefore, the simple majority rule applies. If the recognized in-
dividual tried to increase her utility by increasing z,, Az would
necessarily be above the given threshold. Thus, the unanimity rule
would apply and the proposal would be rejected since at least one
individual would receive resources below %. Of course, the agenda
setter does not want the proposal to be rejected since, according

to her proposal, she receives a utility of 1 — =15 > £ instead of
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an expected utility % when the proposal is not accepted.

It is instructive to compare our results with those of Baron and
Ferejohn (1989), who have examined the same model for the sim-
ple majority rule. Under the simple majority rule, an agenda set-
ter in the first period distributes ‘5 to Y=Y sther individuals and

J(N L for himself.!! Although the simple majority rule

keeps 1 —
governs the collectlve choice process in our context, every individ-
ual receives at least %.12 More unequal distributions of resources
would imply that the unanimity rule applies and such proposals
would be rejected. Flexible majority rules yield a more equal dis-
tribution of benefits although the simple majority rule governs
the voting process in equilibrium.

11.3.2 Agenda Rules and Equal Distribution

While flexible majority rules yield an efficient, relatively even,
distribution of benefits if the discount factor is sufficiently large,
the agenda setter in the first period can extract most of the surplus
if discount factors are low. In this case, the flexible majority rule
supplemented by agenda setting rules still guarantees equal or
almost equal distributions of benefits. We explore the following

agenda setting rule:

OAS: Opposition Agenda Setting
In the first period, each individual has the same likelihood of de-

! Under the unanimity rule the same distribution of resources as under the thresh-
old flexible majority rule is achieved.

2 See Herrero (1985) for an analysis of the unanimity rule for an infinite number
of periods.



11.3 A Finite Number of Periods 229

termining the agenda. In the second period, only individuals who
have voted against the proposal can apply for agenda setting.'3

Each individual who can apply for agenda setting has the same
chance of being recognized.

Such agenda setting features create higher incentives to reject
proposals in the first period which, in turn, induces agenda setters
to propose more uniform distributions. By tailoring the flexible
majority rule to the agenda setting rule, we obtain:

Proposition 11.2
Suppose 6 > # and OAS. There is then a flexible threshold ma-

jority rule FZ(Ax) that yields a subgame-perfect equilibrium in
which the agenda setter in the first period proposes:

(1 1
T = NN

The agenda setter’s proposal is accepted by an a—majority rule.
« Is given by:

N__ *
U with n* = [6 N

The proof of proposition 11.2 is given in the appendix. The im-
portant point of proposition 11.2 is that flexible majority rules
and opposition agenda setting yield an efficient and an envy-free
allocation for low discount factors. Although only an a-majority
rule is applied in equilibrium, any other proposal by the agenda
setter requires the unanimity rule and, because of strategic rejec-
tion, will not be adopted by the community. Strategic rejection
describes the fact that under OAS individuals have a strong in-
centive to reject a proposal in order to determine the agenda in
13 Obviously, the anonymity of voters is not possible for this agenda rule to be

applied and voting needs to take place openly and sequentially.
4 This means the maximal natural number smaller or equal than § N.
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the future if all other individuals support the proposal under con-

sideration.

11.3.3 Uncertainty About Discount Factors

Flexible majority rules can also operate differently than simple
majority rules when there is uncertainty about other individual’s
discount factors. Suppose that the discount factor of agents is
either dg = 1 or §;, < 1. The probability of an individual having
a discount factor 67 (6*) is common knowledge and denoted by
pr (pr)- Each individual can only observe her own discount factor.
Suppose that the society uses a threshold flexible majority rule
with parameters a = £ and 8 = 0.

Uncertainty about discount factors requires new considerations,
since agenda setters can try to gamble. We will illustrate this
point by the following example.

Assume N = 3. The expected utility for the individual under
consideration is %’ = —Ilg or %, respectively, if her first-period
proposal is rejected. Now assume that the individual proposes
z = (N_T%L, %, %), where the first entry of the vector defines
the benefits the agenda setter would like to donate to herself.
This proposal would not be rejected by individuals with low dis-
count factors. The recognized individual receives a share that is
larger than 1/N. With probability (pr)?, both remaining indi-
viduals have low discount factors and will accept the proposal.
Expected benefits from the proposal for an agenda setter with

discount rate 6, € {6H, (5L} amount to:

(PL)2(1 - 5‘2%)) +(1- (PL)z)%a



11.3 A Finite Number of Periods 231

Whether the proposal z = (M52%L % %) j5 profitable for an

agenda setter compared, for instance, to z = (&, v, ~) depends

on the discount rate. Suppose that the agenda setter has d, = ¢;.

Then, the comparison yields that the agenda setter proposes

(,t,, e N) if and only if

prL <

5i-

The agenda setter could also propose z = (1 — & — %, e %)

with a winning probability p;. This proposal yields a higher ex-
pected utlhty than the efficient and envy-free proposal ( N N, ;,)
if pr, > 5. Therefore, as long as p;, < 5, an agenda setter with
8, = 1, will not gamble by the proposal z = (1 — & — %, & ).
To sum up, as long as p; > %, the agenda setter will gamble
which creates the risk that the distribution of resources will be
delayed. Consider an individual with discount rate é; = 1 who is

recognized to set the agenda in the first period. Since

(1= 25) (- )5 > &

such an agenda setter will always propose z = (& _A?‘SL, él{—;, %)

instead of z = (5, %,%)- Her proposal will be accepted with
probability (p;)?. However, this proposal does not only violate
envy-freeness, but it is also inefficient, since there is a positive

probability that resources are distributed in the second period.

In order to achieve efficient and envy-free distributions of benefits
when discount rates are uncertain, we can complement the flexible
majority rule and the random recognition rule by a simple agenda

right rule.
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ERAS: Exclusion of Repeated Agenda Setting
The indiwvidual that was allowed to set the agenda in the first period
18 excluded from agenda setting in the second period.

This assumption makes gambling much less attractive. The in-
dividual under recognition knows that her utility is zero if her
proposal is rejected. Thus it is not beneficial to deviate from pro-

posal T = (3, %, 7). One can show:

Proposition 11.3

Suppose that the discount factor of an individual is either 6y =
1 or é; < N—Ajl Suppose that the community uses a threshold
flexible majority rule F%T o and ERAS. Then, a unique equilibrium
exists, where the recognized individual, acting independently from
her discount factor, proposes the distribution:

(L 1
z={yoN

if 0 < py, < pj for some p; > 0. The simple majority rule applies,
and the proposal is accepted if there are at least % individuals

who have 6r,.

Proposition 11.3 indicates that flexible majority rules can lead to
efficient and uniform distribution of resources if repeated agenda
setting by individuals is excluded and if the chance that individ-
uals have a low discount factor is not too high. The exclusion of
repeated agenda setting is a plausible agenda rule. With such a
simple agenda setting rule, agenda setters cannot risk to propose
uneven proposals because the unanimity rule would be applied
and the proposal might be rejected. In this respect, uncertainty
about discount rates is favorable for the community to achieve
efficient and envy-free allocations.
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11.4 Division of Resources with Infinite
Periods

When the number of periods is infinite, it is well known that any
distribution of benefits may be supported as a subgame-perfect
equilibrium if agents are not too impatient. Following the litera-
ture (see, e.g., Baron and Ferejohn (1989)), we focus on stationary
equilibria or Markov equilibria. We are interested in whether the
gualitative results in the last section carry over to collective choice

processes with infinite periods.

Proposition 11.4
Suppose that society uses threshold flexible majority rules
tionary equilibrium exists in which any agenda setter proposes
4]
To=1—(N — 1)N
4]

T

(Az) and a random recognition rule. Then, a unique sta-

1#a

FEach individual votes for any proposal in which at least % is
received. The simple majority rule applies and the proposal is
accepted in the first period.

The proof of proposition 11.4 is given in the appendix. Propo-
sition 11.4 indicates that our results carry over to infinite hori-
zons, at least in the simple cases we have considered. Introducing
agenda setting rules without the random recognition rule, how-
ever, makes the derivation of stationary equilibria more compli-
cated. Whether the simple intuitions for the combination of flexi-
ble majority rules and agenda setting rules for finite periods carry
over to infinite periods remains open and will be explored in future

research.
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11.5 Discussion and Conclusions

In this chapter, we have used the novel social choice rules, namely
flexible majority rules, to distribute resources in larger communi-
ties. These rules combine the advantages of majority rules of being
simple and avoiding strategic delay with the advantages of una-
nimity rules of yielding even distributions. The functioning of the
flexible majority rules is intuitively understandable. In order to
avoid very uneven distributions, the majority required for adopt-
ing a proposal increases with the amount of inequality a proposal
creates. This makes it much harder for proposals to win elections
when they imply a very heterogeneous distribution of resources.
As a consequence, the combination of flexible majority rules and
agenda setting rules can yield efficient and envy-free allocations.

Further research is necessary to investigate how and if flexible
majority rules could be applied in actual political processes when
resources are distributed. Flexible majority rules must be stated
rather generally to be able to be applied in a large variety of con-
texts. Moreover, flexible majority rules require the computation
of the utility spread Az, which must be evaluated by an inde-
pendent institution. Since this may seem rather difficult in some
cases, it is desirable to search for other variables which can be
measured more easily and can approximate the utility spread.
Finally, it must be examined how flexible majority rules can be
applied when individuals differ strongly in their preferences and
more than one commodity has to be allocated among a set of

individuals.
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11.6 Appendix

Proof of proposition 11.2

Similar to the proof of proposition 11.1, an individual that is
recognized in the second period proposes to keep the whole cake.
Society will accept this proposal since all other individuals will
receive zero utility anyhow. Thus, utility for an agenda setting

individual in the second period amounts to d.

We use n to denote the number of individuals refusing the first-
period proposal. Hence, first-period expected utility for an indi-
vidual refusing the first period proposal is -f; if the first-period

proposal will be rejected.

Now assume that the following flexible majority rule is used:

1 if Az >0

FT (Az) =
a0(42) {a if Az=0

« is left to be determined. We use n* to denote the number of
individuals voting against the proposal in equilibrium. If no ad-
ditional individual wants to vote “no” and no individual voting
“yes” wants to change her position, the following inequality must
hold:
4] 1 )
< =< —.
n+1~- N7 n*

If & N is not a natural number, n* is uniquely determined. If 6 NV
is a natural number, n* is either d N or 6 N — 1. Hence, «, which
is the fraction of individuals voting “yes” necessary to adopt the

proposal, is given by:
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By construction, no individual benefits from changing her voting
behavior. It remains to be shown that no proposal exists that
would yield higher benefits for the recognized individual.

Clearly, the above proposal is more attractive than any proposal
that would be rejected. If the recognized individual chose a differ-
ent distribution of benefits with a larger share of the cake for her-
self, the unanimity rule would apply. But such a proposal would
invite strategic rejection. If all other individuals accept the pro-
posal, incentives to vote “no” are extremely strong for one individ-
ual, since the opposing individual could receive all of the benefits
in the next period. The condition that such strategic rejection
does not occur is

5> =
- N

which is true for most plausible values of N'® and ¢ and is assumed
in the proposition.
O

Proof of proposition 11.4'°

It is obvious that the configuration of proposals and voting strate-
gies is an equilibrium in any subgame. In order to establish neces-
sity, suppose that w denotes the stationary expected continuation
for an individual value when the proposal in the first period is
rejected. Since all individuals are identical at the beginning of pe-
riod 2, expected continuation values are equal for all individuals.
Consider the proposal made by an individual in the first period.
Any individual receiving z; > dw will vote for such a proposal.

!5 1t is important to note that equilibria exist where n individuals vote “no” for
every n with 0 < n < n”. These equilibria yield the same distribution of resources
since the proposal is always accepted.

16 The proof uses considerations similar to those used in Baron and Ferejohn (1989)
for the simple majority rule.
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Because of the flexible-majority-rule requirement, suppose that
the agenda setter offers z; = dw for all individuals in period 1.
Then, expected utility for all individuals amounts to
N -1

N

1— (N —=1)dw]+ dw

W=+
g, =1—2=1§ and z; = £ for i # a. We

which implies w = 4,
=1 — 6 and the simple majority prevails.

have max |z, — z;]
Note that it is impossible for the agenda setter to increase her
share of the cake. An increase in z, necessarily implies that z; < %
for at least one individual. Therefore, since max |z, — ;| would be
greater than 1 — ¢ the unanimity rule applies. But since z; < dw
for at least one individual, the proposal will be rejected and the

agenda setter is worse off than with the equilibrium proposal.
O
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Epilogue to Part 11

The second part of the book has developed the idea that demo-
cratic mechanisms - understood as an appropriate combination of
agenda, decision, and agenda setter rules - can provide citizens
with the laws and public projects they want. Ultimately, this is a
belief, but it proves well-founded when we transcend the details of
many models of democracy and combine the history of accumu-
lated wisdom with economic theory. However, it would be a grave
mistake not to continue to search for innovative ways of improv-
ing liberal democracies. Although the democratic system is the
best form of government and the best mechanism for controlling
the power monopoly of the state, it still needs to evolve as society
develops. The ideas in the second part may help to explore some
of the paths that democratic procedures can take.
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