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Motivation

*Social dilemmas are defined by a conflict between
private (self) interest and potential gains to society
from mutual cooperation.

*¢.g. public good provision by voluntary
contributions, common pool resource
management, incentives to vote.



Motivation

"Many social dilemmas involve decisions
made by firms (composed of principals and
agents) rather than individuals.
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Motivation

* This introduces an Agency Risk.

* Agents may not take appropriate preventive actions
and therefore create a negative externality:.

*Besides harming external parties in a social dilemma,
agent’s isufficient care can harm the principal
directly.

= Actions are unobservable.
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Research questions

*We explore compliance 1n social dilemmas with and
without an agency risk.

"Does Agency Risk exacerbate social dilemma problems?

=Can appropriate contracts be designed to solve this
problem?



Experimental Methodology

=Easier to measure non-compliance and the externality it creates.
o Key variables such as effort, probability of accidents, violations, penalty known.

=Behavioural influences:Reciprocity, and other social motives can be
observed/measured.

=Easier to make causal inferences using experiments: random
assignment of treatment conditions.



Experimental methodology

*For many policy issues, the data required for empirical testing are simply
unavailable, either in a timely fashion, or at all.
= Lab provides perhaps the only opf)ortunity to explore different policy
options and counterfactuals (in a low cost, low risk setting).

*Even if theory and empirical evidence exist, lab experiments can test the
robustness of those results to behavioral factors, sometimes uncovering
unanticipated behavior that may undermine the success of a policy.

*Experiments are a useful complement to observational studies and in some
cases an essential methodology in the economics tool kit.



Research framework

The principal observes the outcome but not
the effort level.

Agent’s effort choices determine the
likelithood a bad outcome occurs.

o example: pollution spill/emissions.

Social dilemma arises because when a bad
outcome occurs, not only do the principal’s
earnings fall but other principals in the group
also suffer damages.




Social Dilemmas: Examples

Increased cost from regulatory scrutiny on all firms in the industry

Financial Crisis (Claessens and Kodres, 2014) BP Deepwater Horizon Oil Spill (Aldy, 2014)
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The Agency Problem

=This social dilemma 1s embedded 1n an agency
problem because effort is unobservable to the
principal and non-contractible.




Three scenarios: Overview

"Agency contracts: 2 Treatments:
* Unconditional Treatment: only a fixed wage 1s possible.

* Conditional Treatment: Two wages offered: one for each
outcome.

"Baseline Treatment: No agent, the Principal makes the effort
choice.



Agency contracts: Unconditional

* Unconditional Wage: principals can only offer an unconditional

wage contract to their agents, although a non-contractual (ex-post)
bonus can be paid.

o Prediction (Selfish Preferences): The principal offers the

minimum wage, the agent chooses the lowest effort possible, and
the actual bonus paid is zero.

o Prediction (Gift exchange): based on Fair wage-effort hypothesis.



effort

Fair wage-effort hypothesis

110

130

=Source: Fehr, Kirchsteiger & Riedl 1993

sTheoretical models: Akerlof 1982;

" average observed - A eerlof and Yellen 1990.
effort

—etimied effort = Gift-exchange: Positive relationship
between work effort and wages.
Reciprocity can elicit higher wages and
effort than predicted by standard theory,
and improve welfare.




Agency contracts: Unconditional

=(Gi1ft exchange 1s usually shown in environments where the relationship
between effort and outcome 1s deterministic and even though agent’s
effort 1s not contractible it 1s observable.

*Qur setting has random shocks to unobservable effort and an accident
that creates externalities.

"Prediction (Gift exchange): Principal offers more than the min wage
available and due to positive reciprocity agent responds with more than
the min effort. Due to the non-observability of agent’s effort, however,
any potential gift exchange effect 1s weak and overall effort remains

below optimal level.



Agency contracts: Conditional

* Conditional Wage: wages can be conditioned on the accident
outcome, and a non-contractual bonus can also be paid.

o [f the wage differential offered in the contract equals the total
harm suffered by the principal from an accident, then the
incentives of the agent align with those of the principal.

o Prediction (Conditional Contract): Optimal wage for bad outcome
would be zero and optimal wage for the good outcome would be
the total harm suffered by the principal.



Baseline: Principal only

=Baseline scenario: No agent. Principal makes own
effort choice directly.

"Prediction (Baseline): The principal will choose an
effort level that 1s smaller than the socially optimal
level.

*Equivalently, accidents will occur more frequently
than 1s socially optimal.



Hypotheses (compare across treatments)
t
«H1 Effort- e?p > e?ase > egond > e%mcond
®) (Nash=3)

“H2.: Wages in Conditional > Wages in Unconditional

owages 1n unconditional should be the minimum possible, but
could be higher because of reciprocity (gift exchange).

*H3: Bonus in Unconditional > Bonus in Conditional

* In conditional, the bonus 1s not needed since the wage differential
can align agent incentives. In unconditional, bonus may be paid
sometimes due to reciprocity.



Experimental design

"Principals are randomly put into fixed groups of four. Any
accident reduces the profit of each principal in the group.

= Accidents harm (only) principals, so even in the agency
treatments where each group consists of four pairs, accidents
are equally harmful to the group.

=Roles in agency treatments: randomly determined and fixed.

"Principal-agent pairings: fixed for (finitely) repeated
Interaction



Experimental design

=15 periods and 3 stages in each period (agency treatments):

3 stages

1: Prmcg)al foejrs Ccizorflft‘ract: D e eleoses sy iaAgcilsdegitdm:Zdotc:;;r,
Wi oiites, dissilred S effort level (unobserved) 'S 15 pald,
proposed (cheap talk) bonus Principal chooses bonus

15 periods

*The principal observes whether an accident has occurred but
not the effort level chosen by the agent.



Accident Likelithood and Cost (Parameters)

Prob(Accident) Effort Range : 0 to 10.
1 Probability of Accidents: 0.9 to 0.13

0.9
0.8
0.7 Principal Earnings = 35 — wage — (15x%total

0.6 Nash number of accidents) — bonus

0.5 Equil.

Social
Optimum

/

0.4
0.3 Agent Earnings = wage — effort cost + bonus
0.2

0.1

o 1 2 3 4 5 6 7 8 9 10
Effort Cost



Procedures

=Subjects also participated in a Risk task (Eckel and Grossman,
2008) and Social Value Orientation task (Murphy 2010).

=Five periods randomly picked for payment.

*Paid quiz to check comprehension.

=7 independent groups of 8 each for conditional &
unconditional treatments; 6 independent groups of 4 for
baseline (136 total subjects: university students)

= Average earnings of $28, IQR={$22, $34}, 80-90 minutes.



Results

»Graphs and conservative (non-parametric) statistical tests.

=Panel data models with individual subjects representing
random effects.

* Cluster standard errors at group level
* Include risk, social preference and demographic controls.



Results: Effort choices

Overall effort choices 1n all
treatments are between the Nash
equilibrium (3) and the socially
optimal level (8).
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Results: Effort choices

Baseline Consistent with Hypothesis 1,
mean effort choice 1s not different
in the Baseline and Conditional
wage treatments (although
variance differs (p-value<0.01))
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Results: Probability of accidents
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Likelihood of accidents is significantly different across all three treatments,
with highest in Unconditional and lowest in Baseline.




Results: Wages paid
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Principals pay much lower
wages 1n the event of an
accident when wages can be
conditioned on the accident
outcome (p value=0.018).

Contrary to Hypothesis 2,
wages paid are not different
in the Conditional and
Unconditional treatments (p-

value=0.848).



Results: Cumulative Distribution of Wages
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Results: Bonus paid (3-Period Moving Average)
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Contrary to Hypothesis 3,
average bonus payments
are not significantly
different in the two

agency treatments (p
value =0.565).

Also not different when
separated by no-accident and
accident outcomes.



Results: Wage and Bonus Combination

Combination of Wages and Bonuses Wage and bonus
e combination is close to
14 13.24 .
12.09 the optimal wage offer
12 .
0 (15) for the no accident
case.

Principals use the
combination to try to
solve the agency problem

S Db B~ N ©

Conditional Unconditional

® wage plus bonus (Accident) = wage plus bonus (No Accident)



Results: Earnings and Accidents

Welfare comparisons across

Baseline | Conditional | Unconditional treatments: Actual accident
frequency 1S greater and average
earnings are lower in the

Unconditional treatment than the
Baseline treatment.

Earnings [BRE¥]

(1.69)  (2.41) (1.78)

No significant difference between
the Baseline and Conditional
freatment.

Accidents ERINAYI 0.354 0.436

AT (0.029)  (0.043) (0.032)




Results: Impact of Accidents

= Accidents reduce earnings for the whole group: negative
externality

=These cost on average $16 (in experimental currency) in the
Baseline

=$21 in the Conditional

=$26 in the Unconditional treatment



Summary

= All three treatments fall short of achieving the social optimum: thus
creating a social dilemma.

"Principals use a combination of conditional (on outcome) wage and
bonuses to solve the agency problem.

"Therefore when conditional contracts are possible, agency risk does not
exacerbate the social dilemma (which still exists).

"Unconditional (gift exchange) contracts, however, worsen the social
dilemma: reciprocity 1s insufficient to incentivize the agent.



Conclusion

*Many social dilemmas around us have an agency feature.

*  We demonstrate that in such environments with outcome uncertainty, relying
solely on reciprocity is insufficient to incentivize the agent.

* Qutcome uncertainty makes informal contracts ineffective

“For such challenging (and realistic) environments we find that explicit
(conditional wage) contracts perform better—and can actually make the agency
relationship perform as well as the baseline (no agency).

* Conditional wages appear to be necessary to incentivize effort
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