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HIGHLIGHTS

We model strategic interactions between a corrupted government and civil society.
We characterize and compare pre-commitment and Markov-perfect Nash equilibria.
We find that civil society is better off pre-committing to fighting corruption.

We also obtain that the government prefers not to commit to repression.
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1. Introduction resulting in low growth. These situations raise the question of how
to effect institutional change, from poor to efficient institutions.
The literature on institutional economics has highlighted that Some authors, e.g., Zak (2002), Kingston and Caballero (2009)
good institutions create a good environment for the development  and Bidner and Frangois (2010), pointed out the central role of a po-
process (Rutherford, 2001; North, 1990). Several studies have jitica] actor (state or government) in implementing efficient insti-
found that institutions exert a strong and positive effect on growth  ¢;tjons while individuals or organizations are engaged in collective
(e.g., Acemoglu et al. (2005), Gwartney et al. (2006)). Mamoonand  3.tion, to change rules for their own interests. Ngendakuriyo (2013)
Murshed (2009) stated that the quality of institutions such as the studied institutional change in the context where a corrupt gov-
rule of law, voice and accountability, political stability, regulatory ernment faces an active civil society where consumers may com-
quality, _cqntrol of corrupt@on and government effectiveness are all bine their efforts to protest against government abuse. Following
prerequisites for economic develgpment. Morten anq Malghow— Hirschman (1970) and Dowding et al. (2000), two sets of strategies
Moller (2005) argued that corruption, lack of law and inconsistent . . ) . . . :
rules create poor institutions, which may be the site of non- were differentiated: 5, for.C1v1l society, Wl_th 51 = {VOIC?’ Loyalty}
productive activities such as diversion of funds and rent-seeking and S, for Government, with S, = {Retallgte, NOt, Retaliate}. T,WO
cases were solved, namely, a one-agent differential game (Voice,

Not Retaliate) and a two-agent open-loop differential game (Voice,

D — Retaliate).
Research supported by NSERC Canada. We would like to thank the reviewer for A drawback of open-loop equilibrium is that it is not sub-
very helpful comments. fect d theref . tually 1 ttractive th
* Corresponding author at: GERAD, HEC Montréal, 3000 Cote-Sainte-Catherine, game periect, an erelore, 1s cor?c.ep.ua y less attrac lv.e an
Montréal, Canada, H3T 2A7. Tel.: +1 514 340 6430. the subgame-perfect feedback equilibrium, where strategies are
E-mail address: georges.zaccour@gerad.ca (G. Zaccour). a function of the state (here, quality of institutions). Still, it is of
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great interest to address the following question in the context
of our institutional game: are there circumstances under which
the players are better off precommitting to a course of action
(i.e., playing open-loop strategies) than using more sophisticated
state-dependent strategies (i.e., adopting Markov-perfect or feed-
back strategies)? To answer this question, we characterize and
compare open-loop and feedback-Nash equilibria in the game
(Voice, Retaliate). This comparison will allow us to qualify the value
(or disutility) of precommitment by civil society in combating cor-
ruption, and of precommitment by government to repression.

2. The economy

Consider a developing country with substantial public involve-
ment in the production sector. The private sector is not sufficiently
developed, and the government owns the firm. The economy is
populated by a continuum of identical consumers who inelastically
supply labor to produce output according to the following additive
production function:

Y (t) = aq(t) + O(OF (L (1)), (1)

where L (t) is the amount of labor, g (t) is the institutional quality,
and 6(t) is the total factor productivity (TFP) at time t, with t €
[0, c0) and « is a positive parameter. The institutional quality
evolves according to the linear-differential equation

gty =bw®) —px®), q0)=q =0 (2)

where w (t) is the civil-monitoring effort, x (t) is the government
pressure, and b and f are positive efficiency parameters.

As in Barro (1990), we assume that corruption affects public ex-
penditures and the output produced is shared between a corrupt
agent (government) and a non-corrupt one (consumer). The gov-
ernment takes a share ¢ (x) of the public-good production, and the
consumer takes (1 — ¢ (x)), where 0 < ¢ (x) < 1,and ¢'(x) > 0.

The consumers’ participation in the civil society reduces the
amount of labor devoted to the production sector. Assuming that
the time available to each consumer is normalized to one, then the
time-allocation constraint is

L) +w() =1. (3)

The consumption at time t is C (t) = (1 —¢(x(t)))Y (t) and the
production function becomes

Y (t) =aq(t) + 6 () F(1 —w (1)). (4)

In (4), we can distinguish two opposite effects of w on produc-
tion: an indirect positive effect coming from the institutional
component and a direct detrimental effect that is a direct conse-
quence of the time-allocation constraint. To keep the model simple,
without much loss of qualitative insight, we retain: an additive
specification of the production function with an AK form for the
second term with constant TFP, Y (t) = «aq(t) + 6L (t); quadratic-

2
cost functions for the civil-monitoring effort f (w (t)) = “©~ and

2
implementation of punishment mechanisms g(x (t)) = @; lin-
ear utility functions for players, corresponding to their shares in
production,

Ug (t) = ¢)[eeq(t) +0 (O L (0],

Uc (1) = (1 = ¢(x)) [aq(t) + 6 () L(D)],

where G stands for Government and C for Consumer (or Civil so-
ciety). We assume a linear corruption technology ¢ (x) = «x. De-

noting by p the common discount rate, and omitting from now on
the time argument when no ambiguity may arise, the optimization

problems of the Government and Consumer are as follows:

00 2
I = max/ e Pt |:KX(O(C] +6(1 —w)) — X2i| dt, (5)
0

Xt

Wt

00 2
e = max/ e Pt [(1 —kX)(axqg+0(1 —w)) — u;] dt, (6)
0

subject to (2).

To wrap up, by (5)-(6) and (2) we defined a two-player differen-
tial game with state variable q(t) and control variables w(t), x(t),
with0 <w < 1and0 < kx < 1.

3. Equilibria

The next propositions characterize the feedback- and open-
loop Nash equilibria, to which we refer by F and OL, respectively.
Superscript ss refers to a steady-state value. As is usual in an
infinite-horizon setting, we seek stationary strategies and focus the
analysis on steady-state values.

Proposition 1. Assuming an interior solution, the unique steady-
state feedback-Nash equilibrium is given by

ws = P(@b(p —ai) — B (aibr, + 116) + Ok (b + o))

- (7)

F= a1b(b + BOx) + (B — bOK) (118 — ak)
& b (a;b (118 — ak) — B (arbry + 110) + Ok (a1b + o))
P a1b(b + BOk) + (B — bOk)(r1f — ak) ’

and the institutional quality by
o —Gab(b+ BOK) + 60 (Br (bry + 6 + 1) — b0 +b) — 1,
B a1b(b + BOK) + (B — bAK) (11 — aikc)

where a; and r;, i = 1, 2, are the coefficients of the value functions of
the consumer and government,

. (9)

a ,

Ve(q) = 54 + a2q + ao,
rn 5

Ve(q) = Eq + 1r2q + 1o.

The above steady-state values require that 0 < wy < 1,0 < kxp <
landqf > 0.

Proof. See the Appendix. O

The quadratic value functions are a by-product of the linear-
quadratic structure of the differential game. The linear strategies
are as follows:

_ q(aih+ 0k (ax —11P))
B 1+ 62«2
azb + 60 (—r2Bk + 6k — 1)
1+ 62«2
q (a1bbk + i — ak)

14 62,2
Ok (—b + 6 + 1) — 1B

1+ 622
It can be shown that the coefficients satisfy

wr(q)

; (10)

xp(q) =

(11)

a; <0, rn <0, a1q+a; > 0, rq+r, > 0.

This leads to

, a1b + 0k (axk —11B) .
we(q) = is

1+ 2«2
>0
<0

if Ox?a > Ok — arb
if Ok < Ok —ayh”’
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