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• I propose a testable model of sector allocation with risk-averse workers
• I test the model using experimental data to elicit individual attitudes to risk
• Risk-averse workers are more likely to be unemployed and less to have informal jobs
• Expected income uncertainty is found to be highest in the informal sector
• The results are consistent with a view of unemployment as a ‘queue’ for formal jobs
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This paper investigates the role of risk-aversion in the allocation of workers between formal and informal jobs
in Ghana. In the model I propose, risk-averse workers can opt between the free-entry informal sector and queu-
ing for formal occupations. Conditional on identifying the riskier option, themodel yields testable implications on
the relationship between risk-preferences and workers' allocation. My testing strategy proceeds in two steps.
First, I estimate expected income uncertainty through panel data and find it to be higher in the informal sector.
Second, using novel experimental data to elicit individual attitudes to risk, I estimate the direct effect of risk-
aversion on occupational choices andfind that, in linewith the first result,more risk-averseworkers aremore likely
to queue for formal jobs and less likely to be in the informal sector. The results bear important implications for the
optimal design of employment policies and social security.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

Modern Development Economics is increasingly interested in the
workings of labour markets. As explained by Fields (2005), “the poor
are poor because they earn little from the work they do” and it is now
widely recognised that fighting poverty entails improving labour-

market opportunities for the most disadvantaged. A crucial step in this
process will be to gain a clearer understanding of how workers allocate
themselves between different occupations and of the constraints they
face in their occupational choices. In particular, as the divide between
the formal and the informal sector of the economy deepens, identifying
what drives workers into such different segments will enhance our un-
derstanding of the development process and will help us design more
effective labour market policies. Banerjee and Newman (1993) lend
strong theoretical support to these claims by showing how economic
development can be modelled as a dynamic process of institutional
change that ultimately depends on workers' occupational choices,
given an initial wealth distribution.

Oncewe have a clear motivation for studyingworkers allocation,we
are faced with the question of how to model occupational choices in
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labour markets without state funded insurance mechanisms to support
the unemployed.My approach in this paperwill be tomodel the choices
of individual workers between alternative job-options as a function of
their attitudes to risk (see Kihlstrom and Laffont (1979) for an early the-
oretical study of firm formation based on risk aversion). In doing so, I
will contribute to bridge a gap in the existing literature, where limited
attention has been dedicated to the effects that risk in occupational out-
comes may have on the choices of risk-averse workers (e.g. Bonin et al.
(2007), Bobba (2013)). The main innovation from this study is the use
of experimental data to elicit risk-aversion. During the summer of
2007 I carried out three weeks of behavioural experiments with a sam-
ple of Ghanaian workers who had previously taken part in a three-year
household survey by the Centre for the Study of African Economies
(CSAE). The experiment consisted of a series of dichotomous decisions
over 21 pairs of lotteries with real money prizes. Applying Maximum
Likelihood techniques for the estimation of utility functions to this
data, I have obtained a measure of individual risk-aversion that I can
use to research the relationship between attitudes to risk and occupa-
tional choices.

To guide the investigation, I formulate a theoreticalmodel of sectoral
choice with risk-averse workers, motivated by the empirical observation
that occupational decisions are “risky” in two important dimensions.
First, the process of job-search is inherently uncertain, since workers
who seek employment are generally only successful with some limited
probability and face the risk of remaining unemployed if their search
fails. Second, conditional on finding a job, earnings volatility over
“good” and “bad” states of theworld can be substantial in some occupa-
tions. These two forms of uncertainty should both influence the expect-
ed utility that risk-averse workers receive from prospective jobs and
they should ultimately affect workers' allocation. Based on this observa-
tion, I propose an extension to the classical Harris and Todaro (HT,
1970) model of inter-sectoral linkages and to its further development
by Fields (1975). In my model a worker can either seek employment
in the formal sector or in the informal sector. If she chooses the former
option/strategy, she will obtain a job with probability p, while she will
remain unemployed with probability (1 − p). If, on the other hand,
she chooses the informal sector, she will be employed with certainty
(since the informal sector is presumed to be free entry), but her earn-
ings will be subject to volatility over good and bad periods. These as-
sumptions reflect the observed choice set available to workers in
many developing countries, where earnings from informal jobs are
easily accessible but highly volatile, while access to formal occupations,
which pay more regular income streams, is rationed. In this setting,
workers' occupational decisions are driven by their risk-aversion and
by the relative magnitude of earnings uncertainty under different
search strategies. Hence, conditional on being able to determine which
strategy is riskier, themodel yields testable implications on the relation-
ship between workers' attitudes to risk and their sectoral allocation.

My empirical strategy will test those implications in the context of
the Ghanaian labour market. First, I will estimate the marginal effect
of risk-aversion on sectoral allocation using a multinomial logit model.
Mymain finding is that risk-aversion significantly increases with the likeli-
hood of queuing for formal occupations, while it decreases with the likeli-
hood of working in the informal sector. These effects are large and
statistically significant. Second, using panel data on earnings, I will mea-
sure income uncertainty and I will conclude that in urban Ghana taking
an informal job is on average a riskier option than queuing for a formal
one, in terms of expected income uncertainty. These two findings are
consistent with each other and in line with the predictions of the theo-
retical model. Moreover, they survive an extensive set of robustness
checks against a number of potential limitations in the empirical
setup, including issues of workers' misclassification into formal and in-
formal employment categories, of imprecision in the estimation of risk-
aversion and of the potential endogeneity of risk-preferences.

My conclusion is that risk-preferences, like education and age, play
an important role in determining occupational choices and, therefore,

they should be takenmore carefully into accountwhen designing labour
market policies for developing countries, especially if such policies are
going to affect the degree of income uncertainty (and ultimately of
risk) in different sectors of the economy. Employment schemes that pro-
duce highly volatile income streams, for instance, may fail to enhance
welfare and they may result in low take-up if workers are sufficiently
risk-averse, potentially causing a waste of development resources. Con-
versely,my results highlight thevalue of social protection and insurance,
as instruments that can effectively assist workers in their occupational
choices, enhancing their future employment prospects. As such, these
tools should not be viewed as ‘mere’ transfer payments, but as powerful
development tools.

Given the novelty of the analytical framework and ofmy experimen-
tal dataset, the evidence presented in this paper extends beyond the
context of developing economies, and certainly beyond the African con-
text. It contributes to a nascent literature from developed countries
where direct measures of risk-aversion are used to investigate behav-
iour in the labour market. Among the most recent studies in this field,
Brown et al. (2011) analyse the relationship between willingness to
take financial risks and self-employment in the US and Pannenberg
(2010) investigates risk-aversion among unemployed workers in
Germany, and its relationship with reservation wages. My work is
most closely related to Bonin et al. (2007), who find that, among
Germanworkers, thosewith lowwillingness to take risks aremore like-
ly to work in occupations with low earnings risk. Their conclusion is
consistent with my results from Ghana.

The paper is structured as follows. In Section 2 I will introduce my
model of occupational choiceswith risk-averseworkers and incomeun-
certainty, and I will present its implications for empirical testing. In
Section 3 I will describe the survey data and the experimental dataset
collected in the summer of 2007. Section 4 will outline the Maximum
Likelihood Estimation method used to estimate workers' risk-aversion.
In Section 5 I will introduce my empirical strategy, present my results
and perform a number of robustness checks on them. Section 6 will
conclude.

2. A model of occupational choices with risk-averse workers and
earnings uncertainty

The model I propose builds upon the classical Harris and Todaro
(1970) model of the dual economy (and more specifically on its later
development by Fields, 1975), extending its basic intuition in two inter-
related dimensions. First, my theoretical framework will not be solely
concerned with differences in expected earnings across sectors, but it
will also take into account differences in earnings volatility and more
generally in earnings uncertainty as determinants of occupational pref-
erences. Second, I will relax the assumption of workers' risk neutrality
to allow risk-aversion to play a role in the occupational decisions.

Inspired by the Kenyan experience of the 1960s, Harris and Todaro
(1970) set forth a compelling theory to explain rural–urban migration.
Their model postulates that workers compare the expected incomes in
the urban sector with agricultural wage rates and migrate if the former
exceeds the latter. Urban sectorwages are assumed to be set institution-
ally above market clearing and urban unemployment results. On the
other hand, it is assumed that there is always full-employment in agri-
culture. Rural–urban migration acts as an equilibrating force, until the
expected urban wage eventually equates the rural wage. As noted by
Fields (1975), migration could bemore generally regarded as an adjust-
ment mechanism by which workers allocate themselves between dif-
ferent segments of the labour market, while attempting to maximise
their expected incomes. In this light, the original HT model can be
used to analyse the movement of workers between the formal and in-
formal sector of the economy (Fields, 1975). In the formal sector, gener-
ally defined as the sum of public sector workers and employees or
owners of large private businesses (a precise definitionwill be provided
in the next section), wages abovemarket clearing cause unemployment
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