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Motivation

Empirical evidence that fines or subsidies alter
Incentives unexpectedly

Surveyed by Frey and Jegen (2000)

Day-care centers in Israel (Gneezy and
Rustichini, 2000)

Volunteering activities:
— Dugnads in Scandinavia (Brekke et al., 2003)
— Volunteers in Switzerland (Frey and Gotte, 1999)

— Experiments with volunteers (Gneezy and Rustichini,
2000)

— Recycling (Brekke et al., 2003)
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Motivation

e Day-care centers in Israel (Gneezy and
Rustichini, Journal of Legal Studies 2000, QJE
2000): DESCRIPTION

— Field study (20 weeks) with 10 similar day-care centers
In Israel (Haifa) for young children (1-4 years old)

— Number of parents who arrive late to collect their
children in each center is recorded (weeks 1-4)

— A fine (NIS 10 per delay of 10 minutes or more) for
parents who arrive late to collect their children is
Introduced in 6 centers (weeks 5-16)

— The fine is removed with no explanation and behavior
IS recorded (weeks 17-20)
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Motivation

e Day-care centers in Israel (Gneezy and

Rustichini, Journal of Legal Studies 2000, QJE
2000): RESULTS

— Stable and similar rate of parents arriving late in both
the test and the control groups

— Dramatic impact of the fine in the 6 test day-care
centers: the average number of parents who arrive late
Increases steadily and finally settles at a higher level,
almost twice as large as the initial one

— Number of late arrivals remains stable after the fine is
removed. No change in the control group.

— Effects are shown to be statistically significant
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Motivation

Number of late-coming parents
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Evolution of the field study
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Motivation
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Motivation

e Day-care centers in Israel (Gneezy and
Rustichini, Journal of Legal Studies 2000, QJE
2000): POSSIBLE EXPLANATIONS

— Differential information: parents test the reaction of the
day-care centers to higher levels of delays

— Shift in perception of an incomplete contract (hard to
reverse)

— Soclal norms:

* “When help is offered for no compensation in a moment of
need, accept it”

* “When a service is offered for a price, buy as much as you
need”

e “Once a commodity, always a commodity”
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Motivation

« A fee for non-participation in voluntary

community work may decrease participation
(Frey and Goette, 1999):

— The Incidence of monetary rewards reduce
volunteering

— The size of rewards increase volunteering

o EXxperiments (Gneezy and Rustichini, 2000):

— The effect of monetary compensation on performance
IS not monotonic.

— When money is offered, more money improves
performance. However, offering money does not
always produce an improvement (IQ experiment)
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Motivation

* \Which explanations have been proposed?

— Brekke et. al (2003) develop an economic
model of moral motivation. Reciprocity?

— People follow social norms that prescribe a
behavior independently of any monetary
compensation (e.g. donating blood)

— The cognitive psychology school: intrinsic
motivation (motivation of its own) can be
crowded out by extrinsic motivation (monetary
rewards).
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Motivation

* \WWhich explanations have been proposed?

— The cognitive psychology school: intrinsic
motivation

Reward

>

Gitial situation: because\
of intrinsic motivation, a
certain level of effort is

exerted without any

w Compensatioy

O >
A Work effort
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Motivation

* \WWhich explanations have been proposed?

— The cognitive psychology school: intrinsic
motivation

Reward

>

/When a reward Is offer@
at a low level (incidence),
performance is lowered
IN many cases

e _

| . >
A Work effort
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Motivation

* \WWhich explanations have been proposed?

— The cognitive psychology school: intrinsic
motivation

Reward

>

™

But increasing the
reward, improves
performance

______ o (monotonicity appea@

Case of “donation
days” experiment

In Israel i
(Gneezy and -9y |
Rustichini, 2000) L
I I o >
A Work effort
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Motivation

* \WWhich explanations have been proposed?
— The cognitive psychology school: intrinsic

motivation

Reward

Case of the “1Q
Experiment”
In Israel
(Gneezy and
Rustichini, 2000)

>

/But increasing\

the reward,
Improves

P performance

(monotonicity
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>
Work effort
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Motivation

 Which explanations have been proposed?
— Frey and Oberholzer-Gee (1997):
— Utility function = U(e, r) + m(a, r)

A

ou(a,r) -0 Reward Initial supply of
or effort curve under
no reward
om(a,r) -0
or

>
A Work effort
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Motivation

* \WWhich explanations have been proposed?
— Frey and Oberholzer-Gee (1997).
— Utility function = U(e, r) + m(a, r)

Final supply of effort curve after

Reward reward is offered

But lack of
continuity
around r=0 Is
still unexplained

A Work effort
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Our approach

We propose an explanation based on the
behavior of rational agents.

We assume that there are costly activities (e.g.

volunteering) that provide the agents a private

benefit from social recognition, self-image, etc.

The agent’s type (willingness to cooperate,
degree of altruism, etc.) Is private information

Agents with a higher type can be interested In
undertaking a costly activity to credibly signal
their types.
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Our approach

We develop a standard economic model of
signaling.

In our model, a rational choice of signals
explains the agents’ counter-intuitive response
to monetary incentives.

Our approach is based on the idea that signals
“compete with each other” as channels of
iInformation transmission.

If the cost of an activity increases, some agents
may find it beneficial to undertake it in order to
convey information about their types.
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Results

o It is rational that monetary incentives
iInduce poorer performance Iin activities
(such as volunteering) that may serve as a
signal of individuals’ type.

 In particular, we show that:
— A subsidy can reduce the level of a socially
beneficial activity.
— A fine can augment the proportion of agents
that perform poorly.
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The basic model

* We consider 2 possible scenarios:

— Scenario 1: There are 2 activities and the possibility
of not undertaking any of them; There is “no recall”.
This scenario fits well in a context where volunteering
activities are substitutes.

— Scenario 2: Again there are 2 activities, but the
possibility of doing nothing does not exist. There Is
“perfect recall”. This scenario is appropriate to
describe the evidence of day-care centers.
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The basic model

There is a continuum of agents, uniformly
distributed on the interval [0,1]

Each agent is allowed to select only one action
from a finite set A={a,,a,,a,}

The cost of action a; is¢(a;)=C;
The utility function of agent with type & is

u(a,)=El§/a;|-(1-6)c(a,)

Expected type given The total cost of action & j
the beliefs induced by s decreasing on the
action a‘j agent’'s type 6’i




The basic model

* Suppose that ¢, >¢C, >¢, =0, agent of type @
will choose action @, instead of a, iff:

ui(al) = E[‘9| /al]_(l_ei)cl 2 E[‘9| /az]_(l_‘gi)cz = ui(az)

1+ a(zcl’cz)]—(l—é’i)cl S [OK(Clacz)'lz'ﬂ(cl,cz)]_(l_gi)cz

«(C;,C,) :type 6, indifferent between action @, and a,)

B(c,,c,) :type 6, indifferent between action a, and a, )

[ in- 1- p(c,,c
\We obtam.ﬁ/ 7 21_[ p(c, 2)]=05(C1,C2)
| | | 2_(01 o Cz)
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The basic model

e Scenario 1: competing signals: ¢, >¢, >0

1
Endogeneous threshold (derived from the incentive conditions)

Q (type &, indifferent between action d, and a, )

4C2(C1 _Cz) .
4c,(c, —c,)+1

—— a(cl’CZ) =

4C2(C1 _C2)+1_2(C1 _Cz)
4c,(c, —c,)+1 |

[— IB(C].’CZ) —

-0 Endogeneous threshold (derived from the incentive conditions)
(type @ indifferent between action 8.2 and ao )
|
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The basic model

e Scenario 1: competing signals: ¢, >¢, >0
-1

o -| Elg/a]- T

\

a(cy,C,)
— E[Hi/az]z a(c,,c,)+ B(c,c,)

2

~ B(c,,c,)

o T Elg/a)- 2%
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The basic model

» Scenario 1: competing signals: ¢, >¢, >0

G .1

| ~

El6, /a1

Demand of activity 1 (high types
J y 1 (high types) |

—, a(c,c,)

E[@i /a, ] >{Demand of activity 2 (intermedia@
types)

— S(cC,,C,)

E[6, /2, It Demand of action @,
~ 0 (low types)
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The basic model

. Scenario 1: competing signals: €, >C, >C;>0

g .1 T
! Demand of 6’i ; /\ )
E[é’i/ai]" activity 1 Under “no

recall”...
a(c,C,)
E[Hi /az ]N a(c,,C )T ﬁ%[)ema_nd Of]
_, pB(c,,c)T activity 1

Be,. e ) —4
El6 /a, Jt Demand of activity 1
=0 ~o | may well fall when
It IS subsidized
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The basic model
» Let ¢ =c,+5, ¢/ =c,-7, 56(% %+i«/ﬁj

-4
|
|
|
|
|
|

D, (c,, c) D,(c,,C,)
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The basic model

« Scenario 2: informational persistence: € > C,

G .1
! /\{Demand ij Under “perfect recall”
activity 1
El6 /a1
a(C,,C, )T >< Activities undertaken in
period 1 are recalled in
E[6’./a ] Serrrdlar period 2. This implies that
o { activity 2 ] Inferences on the type in
\/ period 2 are conditioned upon

.0 the selected actions in period 1
Period 1 (t=1)
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The basic model

e Scenario 2: informational persistence:|C; >C', > C,
O 1 o1
! /\ Demand of (9' A Types revealed irm
activity 1 period 1 through
E[Hl/al] > action @, are
recalled in period 2

and have the
chance to

Elo /a ] reconsider their

i/ It {Dema_nd Of] >%)ns in period 2/
activity 2

V/

--O ] O/
| B . _ Same for types
- Period 2 (t=2
Period 1 (t=1) ——> (t=2) below a(c,,C,)

J\

Same o !
a(C,C )T >< » a(C,,C,)T
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The basic model

e Scenario 2: informational persistence:

O .1 0. 1

Same o !
a(C,C )T >< » a(C,,C,)T

|

LV 1
Periodol (t=1) —=——>> Period 2 (t=2)
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=]
! /\{Demand ofj ! @
vity 1 A ") =
= [(9, /al] activity ﬁ(cl, Cz)

E[Hi /az ] Demand of 7 ,U(Cy C;) =
activity 2

1-a(c,,cC,)

1_ 4
2(C1 _Cz)

a(c,,C,)
2(C1 _C;)

1-—
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The basic model

e Scenario 2: informational persistence:|C; >C', > C,

‘9i T 1/\ ‘9i "1@
A(C,,Cy)

Demand of
activity 2

El6, /2,4

Increases from period 1

[] The demand of activity 2
to period 2 if

Same o !
a(C,C )T >< » a(C,,C,)T

ﬁ Fine=c, —-c, <C,—C,

E[‘gi/az ] #(C,Co )T
\/ Demand of
+0 L activity 2
Period 1 (t=1) ——> Period 2 (t=2)
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The basic model

e Scenario 2: informational persistence:

‘9i "JA ————————————— ---1II 6’i
E[6/a, ] oo [] Ac,,C5)
OZ(Cl,CZ)-'->< """""""" —-

E[Hi/az]; - -____4_

I ' 1(Cy, C;)
N .

1 |
Period 1 (t=1) ——> Period 2 (t=2)
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The basic model

 Numerical example:

c,—C, =2, cl—c;:§—> Fine=0.75

1 3
0!(1 2) 2(C1—C2) 4 Dl(t 1) 1 Ol(Cl,CZ) 0,25
. 0 D,(t=1)=1-D,(t=1)=0,75
A(c,,c;) =1- ~=—=0.9
4(01 — G, )(Cl _ Cz) 10
a(c,,c,) 7
c,cl)=1-—2"2 - =07
,U(l 2) 2(C1—C£) 10

D,(t=2)= [1_1(C1’ Cé)]"' [Ol(Cl,Cz) - ,u(Cl,Cé)]Z 015
D,(t=2)=1-D,(t=2)=0,85
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Extensions

e Scenario 2: informational persistence:|C; >C', > C,

R 1, 0
E[HI /ai] 1 Announced change
\/ In cost of activity 2:
Notice that
a(c,,C%2) -—>< >--Aa(cl,cez) ¢, +cC
C, = 5
E[ei/ az] 1
Lo 1y
Period 1 (t=1) ——> Period 2 (t=1)
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Conclusions
« Signalling private characteristics by means
of costly activities might explain the
paradox of counter-productive incentives

e Policy implications:

— Competing signals must be detected, so:

 Don’t reward/tax when close substitute signals are
available

 Rewarding/taxing other activities may work as well!
— Even with just one signal, the effect can occur
when information is accumulated under:
* Unexpected policy changes
» Perfect recall of past actions

Siginal seiection and informational
persistence

w
(6]



