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a b s t r a c t 

This paper studies optimal task assignments in a setting where agents are expectation- 

based loss averse according to Köszegi and Rabin (20 06, 20 07) and are compensated ac- 

cording to an aggregated performance measure in which tasks are technologically inde- 

pendent. We show that the optimal task assignment is determined by a trade-off between 

paying lower compensation costs and restricting the set of implementable effort profiles 

under multitasking. We show that loss aversion combined with how much the marginal 

cost of effort in one task increases with the effort chosen in other tasks determines when 

multitasking saves on compensation costs, but results in an implementation problem. 

© 2018 Elsevier B.V. All rights reserved. 

1. Introduction 

Adam Smith in The Wealth of Nations suggests that the optimal division of labor calls for full specialization. Based on 

this idea, Taylor (1911) proposed the “scientific management” philosophy that treats task assignment as an optimization 

problem, where industrial engineers study the production process and devise the most efficient way to break it into well 

defined tasks. Since then economists have argued that the division of labor has many benefits, such as: learning-by-doing, 

economies of scale, comparative advantage, improved incentives and many costs, such as: impoverished communication, 

costlier coordination, higher compensation costs (due to the fact that agents like variation) and forgone task complemen- 

tarities. The answer to the question as to why some jobs are multitasking and others are specialized remains elusive. This 

paper provides a behavioral foundation to the benefits of specialization vis-a-vis those of multitasking that relies on agents 

being expectation-based loss averse as in K ̋oszegi and Rabin (20 06, 20 07) . 1 

In our multi-task moral hazard model with loss-averse agents, the main trade-off faced by the principal is between high 

expected compensation costs under specialization and the inability to implement an effort profile in which effort is chosen 
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1 K ̋oszegi and Rabin ’s (2006) model is not the unique model of reference-dependent preferences. Loomes and Sugden (1982) and Bell (1985) argue that 

individuals wish to minimize the regret and focus on the notion of pairwise choice between alternatives. Gul (1991) develops an axiomatic approach to 

study expected utility when the independence axiom does not hold. The most compelling argument for these violations to expected utility is loss aversion. 
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in some but not all tasks under multitasking. Specialization results in higher expected compensation costs since agents do 

not internalize the spillovers, and multitasking restricts the implementable effort profiles since loss aversion makes effort s 

across tasks strategic complements. In this case strategic complementarity induces the agent to choose high effort in each 

task whenever he is incentivized to work in at least one task. We show that loss aversion combined with how much the 

marginal cost of effort in one task increases with the effort chosen in other tasks (the intensity of diseconomies of scope) 

determines when multitasking saves on compensation costs, but results in an implementation problem. The latter has been 

under-explored in the multitasking/specialization literature. Since multitasking is ever more common, our results suggest 

that its adoption should be viewed with scepticism. 

In Section 3 , we propose a principal-multi-agent moral hazard model with n ≥ 2 different tasks that must be performed 

and allocated to either one agent (multitasking) or to n identical agents (specialization or team work). The aggregated 

output is contractible and takes two values: high or low. The probability that output is high depends positively on the effort 

chosen in each task. We assume that this probability is such that the marginal return to effort in one task is independent 

of the effort allocated to other tasks; i.e., tasks are technologically independent. Effort in each task can be either high or 

low. Agents’ cost of effort function allows for economies and diseconomies of scope. Agents have linear consumption utility 

of income, are expectation-based loss averse and subject to limited liability. Following K ̋oszegi and Rabin (20 06, 20 07) , 

we assume that each agent gets a psychological gain–loss utility from comparing his actual compensation pairwise with 

compensation he could have received in other states (i.e., endogenous reference point), where each comparison is weighted 

by the probability that the alternative compensation occurs. The equilibrium concept used is the choice-acclimating personal 

equilibrium introduced by K ̋oszegi and Rabin (2007) . The key of this concept is that the reference point for each dimension 

is affected by agents’ choices. 

In Section 4 , we study agents’ incentives and optimal contracts. When an agent is loss averse and either responsible 

for one task only or more than one task and the diseconomies of scope are weak, he sees effort s across t asks as strategic 

complements; i.e., the marginal return to effort in one task increases with the effort exerted in other tasks. The reason 

stems from the following: the agent suffers from deviations from the reference point because loses loom larger than gains 

of equal size. Moreover, because the marginal increase in the probability that a deviation from the reference point occurs 

is lower the higher is the probability of success, the agent loses less as he works harder in one task when effort is exerted 

in more tasks. In contrast, when diseconomies of scope are strong, an agent responsible for more than one task sees effort s 

across tasks as strategic substitutes, since the marginal cost of choosing high effort in one extra task is sufficiently large to 

undo the complementarities created by loss aversion. 

When diseconomies of scope are weak so that an agent responsible for more than one task sees tasks as strategic com- 

plements, only the effort profiles in which he chooses either no effort in each task or high effort in each of them are 

implementable. This stems from the fact that complementarity across tasks implies that the agent’s marginal return to ef- 

fort in one extra task increases as effort is exerted in more tasks. Thus, if an agent is induced to work hard in one task, 

he will choose to work in all of them. In contrast, when diseconomies of scope are strong, the implementation problem 

disappears, since an agent responsible for more than one task sees effort across tasks as strategic substitutes. Yet, it is still 

the case that compensation costs are smaller under multitasking. When diseconomies of scope are even stronger, the cost 

of implementing any effort profile is higher under multitasking. 

When a different agent is responsible for each task, agents play a coordination game with positive spillovers. In this case, 

the principal can implement any effort profile since he has the freedom to customize each agent’s incentive contract so that 

incentives for hard work given to one agent do not induce other agents to work hard. The freedom to implement any effort 

profile comes at a cost. Namely, total compensation costs when n loss-averse agents are induced to work hard are higher 

than those required to induce one agent to work hard in n different tasks. 

In Section 5 , we study optimal task assignments. When diseconomies of scope are weak and output upon success is large 

enough so that under multitasking it is profit maximizing to implement high effort in each task, multitasking dominates 

specialization since there is no implementation problem and total compensation costs are smaller under multitasking. When 

output upon success is such that it is no longer profit maximizing to implement high effort in each task under multitasking, 

we have two different cases: (i) the degree of loss aversion is higher than a given threshold. In this case total compensation 

costs under specialization increase with the number of tasks in which high effort is implemented slow enough so that it is 

optimal to implement high effort in each task. The reason is that a high degree of loss aversion makes the perceived task 

complementarity sufficiently strong to make compensation costs per unit of effort lower when high effort is implemented 

in each task; and (ii) when the degree of loss aversion is smaller than the threshold. In this case the marginal increase 

in total compensation costs under specialization from implementing high effort in one more task is higher the larger the 

number of tasks in which high effort is implemented. This means that from the principal’s viewpoint effort s are strategic 

substitutes. This implies that as the output upon success increases, it is optimal and feasible to implement high effort in 

more tasks gradually. Thus, specialization dominates multitasking since under the latter it is impossible to implement high 

effort in k < n tasks. 

When diseconomies of scope are strong the implementation problem no longer occurs, since an agent responsible for 

more than one task perceives tasks as substitutes. In this case multitasking dominates specialization for all degrees of loss 

aversion, since total compensation costs are higher under specialization. When diseconomies of scope are even stronger, 

specialization dominates multitasking since total compensation costs are higher under multitasking. 
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