
 
 
 
 

DISCUSSION PAPER SERIES 

 
 
 

     ABCD 
 

www.cepr.org 
 
 

Available online at: www.cepr.org/pubs/dps/DP4387.asp
 www.ssrn.com/xxx/xxx/xxx

  

 
 

 
 
 
 

No. 4387 
 

DUALISM AND  
AGGREGATE PRODUCTIVITY 

 
 

Jonathan Temple 
 
 

  INTERNATIONAL MACROECONOMICS 
 
 

 



ISSN 0265-8003 

DUALISM AND  
AGGREGATE PRODUCTIVITY 

Jonathan Temple, University of Bristol and CEPR 
 

Discussion Paper No. 4387 
May 2004 

Centre for Economic Policy Research 
90–98 Goswell Rd, London EC1V 7RR, UK 

Tel: (44 20) 7878 2900, Fax: (44 20) 7878 2999 
Email: cepr@cepr.org, Website: www.cepr.org 

This Discussion Paper is issued under the auspices of the Centre’s research 
programme in INTERNATIONAL MACROECONOMICS. Any opinions 
expressed here are those of the author(s) and not those of the Centre for 
Economic Policy Research. Research disseminated by CEPR may include 
views on policy, but the Centre itself takes no institutional policy positions. 

The Centre for Economic Policy Research was established in 1983 as a 
private educational charity, to promote independent analysis and public 
discussion of open economies and the relations among them. It is pluralist 
and non-partisan, bringing economic research to bear on the analysis of 
medium- and long-run policy questions. Institutional (core) finance for the 
Centre has been provided through major grants from the Economic and 
Social Research Council, under which an ESRC Resource Centre operates 
within CEPR; the Esmée Fairbairn Charitable Trust; and the Bank of 
England. These organizations do not give prior review to the Centre’s 
publications, nor do they necessarily endorse the views expressed therein. 

These Discussion Papers often represent preliminary or incomplete work, 
circulated to encourage discussion and comment. Citation and use of such a 
paper should take account of its provisional character. 

Copyright: Jonathan Temple 



CEPR Discussion Paper No. 4387 

May 2004 

ABSTRACT 

Dualism and Aggregate Productivity* 

This Paper shows how to calibrate a two-sector general equilibrium model of 
production using a small number of parameter assumptions and readily 
available data. The framework is then used to analyse the costs of labour 
market dualism. The Paper quantifies the effects of rural-urban wage 
differentials and urban unemployment on aggregate productivity, wages and 
returns to capital, factor shares, and sectoral structure. One of the main 
findings is that labour market rigidities can have a major impact on the extent 
of industrialization. 

JEL Classification: D61 and O40 
Keywords: dualism, minimum wages, productivity and wage differentials 

Jonathan Temple 
Department  of Economics  
University of Bristol   
8 Woodland Road   
Bristol   
BS8 1TN   
Tel: (44 117) 928 8430  
Fax: (44 117) 928 8577  
Email: jon.temple@bristol.ac.uk  
 
For further Discussion Papers by this author see: 
www.cepr.org/pubs/new-dps/dplist.asp?authorid=147806 

 

 
*An earlier version of this Paper circulated under the title ‘The costs of 
dualism’. I am grateful to Francesco Caselli, Bryan Graham, Stephen 
Redding, Kevin Roberts, Patrick Toche and Alan Woodland for helpful 
comments and advice. I am also grateful to seminar participants at the IIES in 
Stockholm, the LSE, Queen Mary University of London, University College 
London, the Universities of Bristol, Kent, Leicester, North London, Oxford, 
Tilburg and Warwick, and at the 2003 Royal Economic Society Conference. 
Any errors are my responsibility. 
 

Submitted 26 March 2004 



1 Introduction

The aggregate consequences of certain labor market distortions are not well
understood. This paper will analyse the e¤ects of one particular type of dis-
tortion, namely a wage di¤erential between rural agriculture and an urban non-
agricultural sector. This form of dualism has been much studied in development
economics and the theory of international trade, and a number of potential ef-
fects have been identi…ed, together with policy measures that could eliminate
dualism. Yet we know remarkably little about the likely magnitude of the various
e¤ects, or the gains to be expected from policy intervention.1

The paper provides a simple framework for examining these questions. The
paper …rst shows how to calibrate a two sector general equilibrium model of
production, in a way that is undemanding in terms of both data requirements
and parameter assumptions. The paper describes assumptions under which un-
observed technology parameters and the intersectoral allocation of capital can
be recovered from data on sectoral output and employment shares. As I will
discuss below, this approach has a variety of potential applications. At least
in principle, it shows that researchers studying growth and development issues
could use the general equilibrium models of trade theory to move beyond the
arti…cial simpli…cation of an aggregate production function.

The paper uses the calibration results to examine the aggregate e¤ects of
labor market dualism in developing countries. The main focus will be the con-
sequences of dualism for aggregate total factor productivity (TFP). It is well
known that, for countries at an early stage of development, the marginal prod-
uct of labor is likely to di¤er across sectors, and perhaps especially between rural
agriculture and the urban sector. If the marginal product of labor is higher in
one sector than another, this implies that aggregate TFP could be raised by
a reallocation of labor to the sector where it has higher marginal productivity.
The paper quanti…es this e¤ect, and also considers the rarely studied e¤ects of
dualism on sectoral structure, wages and returns to capital, and the distribu-
tion of factor income. The e¤ect on TFP is of especial interest given recent work
highlighting the wide variation in TFP across countries (see Hall and Jones 1999,
Klenow and Rodriguez-Clare 1997 and Prescott 1998 for major contributions).

The paper’s …ndings suggest a new view of the costs of dualism. First of
all, and contrary to the intuition of some economists, the paper shows that even
sizeable intersectoral di¤erentials in the marginal product of labor have only
modest e¤ects on aggregate TFP and output, at least if the elasticity of substi-

1See for example Freeman (1992, 1993), who argues that not enough is known about the
magnitude of the distortions associated with labor market imperfections.
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tution in production is low. This …nding is consistent with previous research,
but is obtained within a more general framework, and under a wide variety of
parameter assumptions.

Secondly, the analysis reveals a previously overlooked consequence of dual-
ism. A distorted labor market can be associated with a sectoral structure that is
very di¤erent to the undistorted case. To put this in more colorful terms, where
we observe that a country has not industrialized, the paper shows that the nature
of the urban labor market is a possible explanation. This reinforces the case for
studying the interactions between labor markets and the development process
in poorer countries, a research need previously identi…ed by Agénor (1996) and
Freeman (1992).

The paper has the following structure. Section 2 sketches the main contribu-
tions of the paper and shows how they go beyond the existing literature. Section
3 sets out the general model, de…nes both the …rst-best allocation and the du-
alistic one, and shows how the di¤erences between the two may be understood
using standard trade theory. Section 4 introduces the strategy for calibrating
the model, starting with the case where sectoral production functions are Cobb-
Douglas, and then turning to CES production functions. Section 5 describes the
data and assumptions. Section 6 reports the calibration results and uses them
to compare the dual economy with the …rst-best allocation. Section 7 provides
further discussion, and emphasizes various reasons for seeing dualism as a major
policy concern, including the e¤ects on sectoral structure noted above. Section
8 concludes.

2 Relation to existing literature

The central focus of this paper will be on the connection between dualism and
aggregate total factor productivity. The term “dualism” carries a number of
meanings, but here it is used to denote a wage di¤erential between the urban
and rural sectors, widely thought to be an important distortion in developing
country labor markets (Rosenzweig 1988, p. 751).

The analysis considers two versions of this form of dualism. The simplest is
an exogenously given intersectoral wage di¤erential, as sometimes assumed in
trade theory. The second is a framework closer to that of Harris and Todaro
(1970), in which dualism is associated with urban unemployment as well as a
wage di¤erential.2 Both forms of dualism give rise to the same result, namely

2Clearly many other justi…cations for wage di¤erentials are possible. The work of Caselli
(1999) and Caselli and Coleman (2001) uses the idea that workers must acquire skills before
switching sectors. This cost drives a wedge between the net present values of wages in di¤erent
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that even quite large departures from equality of marginal products do not
greatly a¤ect aggregate TFP and output. The speci…c models can easily be
criticised, but it is clear that alternative speci…cations for the labor market are
unlikely to generate larger output e¤ects, unless they are associated with either
a greater di¤erential between marginal products or an alternative mechanism
that links productivity and the labor market.

In the Harris-Todaro framework, there are two key assumptions. First, an
exogenously …xed wage in the urban sector implies that the urban labor market
fails to clear, leading to urban unemployment. Second, intersectoral migration
takes place unless expected wages are equal in the urban and rural sectors.
Since it is expected wages which are equalized, rather than actual, there will be
an intersectoral wage di¤erential in equilibrium. The wage di¤erential will be
related to the extent of urban unemployment.

The paper calibrates a model of this general form, based on the version of
the Harris-Todaro model introduced by Corden and Findlay (1975). Although
the calibrated model is stylized, its simplicity has considerable advantages. The
calibration exercise requires, somewhat remarkably, only data on agricultural
output and employment shares, and assumptions about three parameters: the
elasticity of substitution in production, the share of labor in national income,
and the urban unemployment rate. As a result, the calibration is simple to
carry out, the underlying assumptions are readily understood, and results can
be communicated for a variety of cases.

In this respect, the paper shares some characteristics with the classic analysis
of Johnson (1966). He studied the e¤ects of factor market distortions in gen-
eral equilibrium, and argued that the e¤ects of wage di¤erentials on aggregate
output are probably limited. The latter conclusion was based on visual inspec-
tion of production possibility frontiers drawn for the Cobb-Douglas case, and is
therefore less general than the analysis undertaken below.3

The obvious alternative to the approach used in this paper would be a more
detailed applied general equilibrium (AGE) model, as used in the literature on
international trade. Such models have been used to study the e¤ects of wage
di¤erentials in Dougherty and Selowsky (1973), de Melo (1977), and Williamson
(1987, 1989). These papers tend to focus on the output e¤ects of eliminating
wage di¤erentials for speci…c countries or historical cases. This allows a sub-
stantial gain in realism, but also has some disadvantages. Above all, there is the
usual “black box” problem. It is not always clear which parameter assumptions

sectors.
3See Mundlak (1970) for further discussion of some of his results.
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are driving the results, or whether the …ndings would generalize to other cases.
The extra complexity of the AGE models also makes it hard to understand and
interpret the results using existing trade theory. In contrast, the simplicity of
the model used here allows a straightforward sensitivity analysis, and all of the
key results can be interpreted in the light of textbook trade theory e¤ects.

My work also di¤ers from the existing AGE literature in giving more empha-
sis to the impact of dualism on wages and returns to capital, the distribution
of factor income, and particularly sectoral structure, issues which have received
little attention thus far. Although the AGE literature is vast, the majority of
related contributions tend to focus on the interactions between labor market
structure and the e¤ects of trade policy, rather than considering the aggregate
e¤ects of labor market distortions to be interesting in their own right. This in-
cludes the otherwise closely related work of Devarajan, Ghanem and Thierfelder
(1997, 1999), Maechler and Roland-Holst (1997) and Thierfelder and Shiells
(1997).

Indirectly, the current paper could o¤er insight into a range of other issues.
Jones (1965) pointed out that simple general equilibrium models of production
have not only been a workhorse of trade theory, but have also found applications
in almost all branches of applied economics. The calibration method used in
this paper, developed for a simple 2 x 2 model, could be applied to a number
of development issues. For example, it could easily be adapted to study the
quantitative importance of the Rybczynski e¤ect, or the e¤ects of growth on
urban unemployment.

The paper also casts indirect light on the e¤ects of minimum wage legislation,
when the coverage of such legislation is incomplete. In the analysis of this
paper, the sectors are labelled ‘agriculture’ and ‘modern’. The two sectors could
be labelled more generally as ‘uncovered’ and ‘covered’ respectively, as in the
work of Mincer (1976) and Fields (1997) on minimum wages when there is wait
unemployment. Under this alternative interpretation of the paper, the analysis
quanti…es the e¤ects of a sector-speci…c minimum wage on aggregate output and
wages, and reveals the consequences of eliminating such controls.

The current paper is related to various recent contributions, and especially
Chanda and Dalgaard (2003). Their work analyses the consequences for ag-
gregate TFP of di¤erences in sectoral structure across countries. Even if the
levels of sectoral TFP are the same across countries, these sectoral composition
e¤ects could lead to di¤erences in aggregate TFP (see also Graham and Temple
2001). Although this issue could be studied directly using the framework of the
current paper, here I focus on the consequences of rural-urban wage di¤eren-
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tials for aggregate productivity, an issue not considered in detail by Chanda and
Dalgaard.

The relevance of sectoral structure in understanding development has also
been emphasized in Gollin, Parente and Rogerson (2000) and Parente, Rogerson
and Wright (2000). The key element in both papers is a role for home production.
The Parente et al. paper shows that models with this feature are better equipped
to explain the international disparity in levels of income. The Gollin et al. paper
extends this idea, by asking whether growth models with home production can
account for other stylized facts of development, such as the cross-section pattern
of productivity in non-agriculture relative to agriculture. These papers do not
consider in detail the consequences of rural-urban wage di¤erentials, but the
possibility of home production and hence a sizeable non-market sector does have
implications for the present analysis. These are brie‡y considered in section 7
below.

Another strand of research considers the aggregate e¤ects of various other
labor market institutions or distortions, such as unionization or search frictions.
Theoretical papers include Bertocchi (2003) and Lagos (2001). The primary aim
of these papers is to formalize some of the potentially important links between
labor markets and aggregate outcomes, rather than to quantify the e¤ects. A
paper by Alvarez and Veracierto (1999) provides a quantitative evaluation of the
employment and unemployment consequences of various labor market policies
and institutions.

3 A model of dualism

This section describes a simple general equilibrium model of a dual economy,
essentially the version of Harris and Todaro (1970) due to Corden and Findlay
(1975). There are two sectors, rural agriculture and an urban ‘modern’ sector.
The agricultural good is the numeraire. I make the standard simplifying as-
sumption that both goods can be traded on world markets, and the economy is
too small to be able to in‡uence world prices. Hence the relative price of man-
ufactures, p, is exogenously …xed by world prices. Appropriate choice of units
would allow this price to be normalized to one in the equations that follow, but
I prefer to keep the role for the relative price explicit. Note that the calibration
exercise treats the relative price as unobserved, and so the results will not be
a¤ected by di¤erences in relative prices across countries (due to transport costs,
for example).

Aggregate output, capital and labor are denoted Y , K and L respectively. As
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is common in general equilibrium models of production, the economy is closed
to international ‡ows of capital and labor, and the aggregate capital stock and
labor supply are taken to be exogenously …xed.

The technologies in the two sectors are:

Ya = AaF(Ka,La) (1)

Ym = AmG(Km,Lm) (2)

where Yi, Ai, Ki and Li are output, TFP, capital and labor in sector i
(agriculture/modern) respectively. Returns to scale are constant in both sectors,
and both factors are paid their marginal products.

Capital is fully employed, so that

K = Ka +Km (3)

I assume that capital is perfectly mobile between sectors, so that rental rates
are equalized:

AaFK = pAmGK (4)

where the subscript K denotes the derivative with respect to capital.
I assume that parameter values are such that specialization is incomplete.

Then, the …rst-best equilibrium is described by equations (1)-(4) and the follow-
ing four equations:

wa = AaFL (5)

wm = pAmGL (6)

L = La +Lm (7)

wm = wa (8)

where the subscript L denotes the derivative with respect to labor. These
equations represent the equality of wages and marginal products, full employ-
ment of labor, and a long-run migration equilibrium in which any intersectoral
wage di¤erential is eliminated.

The paper will compare this …rst-best equilibrium with a dualistic one. The
dualistic equilibrium is again described by equations (1)-(6) but di¤ers in its
speci…cation of the labor market, which follows Harris and Todaro (1970). I
assume that the urban wage is …xed above the market-clearing wage that would
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hold in the …rst-best equilibrium. This results in unemployment in the urban
sector, so (7) is replaced by:

L = La +Lm +Lu (9)

where Lu is urban unemployment.
The model is completed by specifying the migration equilibrium condition. I

assume that the unemployed receive no income. Migration takes place between
sectors unless the agricultural wage (wa) is equal to the expected wage in the
modern sector, which is a function of both the …xed modern sector wage (wm)
and the probability of …nding employment at this wage. Assuming that jobs
are allocated by a lottery among the urban population, this probability is 1 ¡u
where u = Lu/(Lu +Lm) is the rate of urban unemployment.4 Note the standard
Harris-Todaro assumption that workers must be present in urban areas to have
a chance of …nding urban employment. If we interpret the model in terms of
‘covered’ and ‘uncovered’ sectors, the corresponding assumption is that workers
cannot look for work in the covered sector while holding a job in the uncovered
sector.

Labor market equilibrium occurs when:

wa = (1 ¡u)wm (10)

This is the equilibrium condition associated with Harris and Todaro (1970).
The model described by (1)-(6), (9) and (10) is the version of the Harris-Todaro
model introduced by Corden and Findlay (1975). It combines the standard 2 x
2 model of trade theory with the Harris-Todaro labor market assumptions.

Note that one immediate implication of the Harris-Todaro condition is a
wage di¤erential across sectors: the ratio of marginal products wm/wa is equal
to 1/(1 ¡ u). Hence output is lower than in the …rst-best for two reasons.
First, because some of the labor force are unemployed, and second, because the
marginal products of labor are not equalized for those who are employed.

With this in mind, I introduce a new device for analyzing the nature of the
Harris-Todaro economy relative to the …rst-best allocation. The idea is to make
use of theoretical results for the case of exogenous wage di¤erentials, as in the
classic analyses of Jones (1971) and Magee (1973, 1976). These models di¤er
from the Harris-Todaro approach in assuming full employment. A common form
of such models can be described by equations (1)-(7) together with a …xed wage

4The lottery assumption could be relaxed as in Moene (1988). The Harris-Todaro equilib-
rium condition will then be a good approximation provided that the rate of job turnover is
high or the discount rate is low.
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di¤erential:
wm = kwa

How can we make use of existing results for such models? The movement
from the Harris-Todaro economy to the …rst-best can be thought of as occurring
in two stages, both of which can be understood individually using trade theory.
The trick is to construct an arti…cial economy that forms an intermediate stage
between the Harris-Todaro economy and the …rst-best. In the …rst stage, moving
from the Harris-Todaro to the intermediate economy, we keep total employment
…xed. All those currently employed are reallocated so that the marginal products
of labor and capital are equalized across the two sectors. In the second stage, we
then complete the move to the overall …rst-best by increasing total employment,
by the number of unemployed in the original Harris-Todaro economy. This brings
us to the …rst-best, with no unemployment and once again marginal products
of labor that are equalized across the two sectors.

Analytically, the …rst stage is equivalent to the elimination of a wage di¤er-
ential in a model with an exogenous di¤erential, given by k = 1/(1 ¡ u), and
in which employment is …xed. Hence standard results for the exogenous wage
di¤erential case, such as those of Jones (1971), can be applied to analyze the …rst
stage. One result worth noting is that, at constant commodity prices, a higher
premium paid to labor in the modern sector can sometimes be associated with
an increase in that sector’s relative output. Another result, more important
to the analysis below, is that if labor’s share of income is lower in the modern
sector than in agriculture, a rise in the wage premium in the modern sector will
be associated with higher wages in both sectors (Jones 1971, p. 442). This sug-
gests that dualism may be associated with higher wages than in the …rst-best,
a potential outcome to be con…rmed below.

Now consider the second stage of the transition to the …rst-best, namely the
elimination of unemployment, starting from the intermediate point where the
returns to both factors are equal across sectors. The movement to the …rst-best
is now just an increase in the labor force in an otherwise conventional 2 x 2
trade model with intersectoral factor mobility. In other words, it can be seen as
a change in relative factor abundance that can be analyzed using the standard
results of Heckscher-Ohlin trade theory. At constant commodity prices, the rise
in employment will have no e¤ect on factor prices, provided the economy remains
incompletely specialized. The fall in the aggregate capital-labor ratio does give
rise to a Rybczynski e¤ect: with the capital stock …xed, it yields an increase in
the output of the labor-intensive sector (here, agriculture) and a reduction in
the output of the capital-intensive sector (non-agriculture).
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I will adopt the analytical device of a two-stage transition in presenting the
calibration results because, as seen above, it allows me to explain and interpret
the overall …ndings using existing trade theory. By analyzing separately the ef-
fects of eliminating the wage di¤erential holding employment constant, and then
of increasing total employment, it is possible to gain a greater understanding of
how the …rst-best outcomes are related to those under dualism.

Note that, from the analysis above, the introduction of an exogenously …xed
wage in the urban sector can be associated with an increase in modern sector
output. This paradoxical result for the 2 x 2 Harris-Todaro model was …rst
pointed out by Corden and Findlay (1975, p. 66-67) using di¤erent reasoning,
and has recently been emphasized by Allen (2001, p. 524). One contribution
of the calibration exercise below, however, will be to show that this case is
empirically unlikely.

Before progressing further, I brie‡y discuss some limitations of the approach
adopted here. As with any in‡uential but stylized model, the Harris-Todaro
framework is not without its critics. A clear drawback in this context is that the
rigidity of the urban wage is assumed rather than modelled. Some recent con-
tributions, notably Moene (1988) and MacLeod and Malcomson (1998), have
analyzed models in which the urban wage is endogenously determined. Both
these papers work with relatively simple representations of the production tech-
nologies in the two sectors, however. Combining their speci…cations for the labor
market with more complex technologies would not be straightforward. The use
of such a model would also make it harder to relate the …ndings to existing trade
theory, and harder to shed new light on some of the e¤ects identi…ed by trade
theorists.

The model used here is stylized in other respects as well. Recent work on
migration by Stark (1991) and others emphasizes that migration decisions are
often collective and made in the interests of a household. Among the important
real-world considerations I abstract from are the potentially substantial share of
rural household income gained in nonfarm work, the ‡ow of resources between
members of households divided between urban and rural areas, and more general
forms of household income sharing.

Although these considerations could be integrated into the model, the present
framework allows some interesting results to be derived in a way that is both
straightforward and transparent. The simplicity of the framework allows a clear
focus on the essential aspects of the present analysis, namely the existence of
urban unemployment and a wage di¤erential. The model allows a simple illus-
tration that even quite large departures from equality of marginal products do
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not greatly a¤ect aggregate TFP, and at least in this general formulation, the
point has relevance beyond the speci…c assumptions of the Harris-Todaro model.
Section 7 of the paper will consider the extent to which alternative models might
give di¤erent results.

4 Calibrating the model

To take the Harris-Todaro model to the data, I assume that observed shares of
agriculture in employment and output correspond to a Harris-Todaro equilib-
rium. The assumption that we observe the world in equilibrium is a strong one,
but it is typical to most exercises in calibration or AGE modelling, and avoids
imposing an arbitrary extent of disequilibrium.

Once the equilibrium assumption has been made, it is relatively straightfor-
ward to derive the nature of the …rst-best allocation, in which urban unemploy-
ment and marginal product di¤erentials are eliminated. Recall that the main
aim of the paper is to compare these two alternative equilibria, and therefore
o¤er some insight into the costs of dualism, including the e¤ects on aggregate
TFP and sectoral structure.

The remainder of this section describes how to derive the …rst-best allocation,
given the observed data. I start with the relatively simple Cobb-Douglas case
to illustrate the basic ideas, before turning to the more complicated model with
CES production functions. The technologies in the two sectors are:

Ya = AaKα
a L1¡α

a

Ym = AmKθ
mL1¡θ

m

where aggregate output is

Y = Ya + pYm

I will denote the agricultural employment share (La/L) by a and the nom-
inal output share (Ya/Y ) by s. Note that all output shares are evaluated at
domestic relative prices. Nevertheless, because the calibration procedure treats
the relative price as unobserved, it is consistent with variation in relative prices
across countries.

Modern sector employment is given by:

Lm = (1 ¡u)(1 ¡a)L (11)
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Denote the share of labor in agricultural income by ηa = waLa/Ya and in
modern sector income by ηm = wmLm/pYm. The share of labor in total national
income is:

η =
waLa +wmLm

Y

Using (10) and (11), this expression can be simpli…ed to η = waL/Y . Hence
the share of labor in agricultural income can be written as:

ηa =
waLa

Ya
=

waL
Y

La
L

Y
Ya

=
ηa
s

(12)

Given that the agricultural production function is Cobb-Douglas, the agri-
cultural technology parameter α will be given by

1 ¡ α = ηa =
ηa
s

(13)

Similarly we can also derive an expression for the labor share in the modern
sector, and hence the modern sector technology parameter θ:

1 ¡ θ = ηm = η
µ

1 ¡a
1 ¡ s

¶
(14)

Hence with two Cobb-Douglas production functions, constant returns to
scale, and intersectoral factor mobility, we can infer the technology parame-
ters using only an assumption about the aggregate labor share (η) and readily
available data on the agricultural employment share (a) and output share (s).

Using the production functions, we can rewrite the long-run equilibrium
condition (10) as:

(1 ¡α)
Ya

aL
= (1 ¡u)wm =

(1 ¡ u)p(1 ¡ θ)Ym

(1 ¡ u)(1 ¡ a)L

Hence we derive that

Ya

pYm
=

s
1 ¡ s

=
µ

1 ¡ θ
1 ¡α

¶
a

1 ¡a
(15)

Using (15) combined with the production functions, it is possible to derive
an equation which ties down the urban unemployment rate u in terms of a, α,
θ, p, Aa, Am, Ka and Km. However, I will assume throughout that we do not
know the last …ve variables, so that it is better to work instead with an assumed
value for the urban unemployment rate, u. The paper will show that using only
data on a and s, and assumptions about u and η, it is possible to calculate the
agricultural employment share in the …rst-best economy, denoted b. A corollary
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is that the calibration procedure can proceed while treating the relative price
(p) and sectoral TFP terms (Aa and Am) as unobserved.5

In the …rst-best economy, workers will be paid the same in each sector. Thus
we can derive an equation corresponding to (15), where Y 0

a and Y 0
m are sectoral

outputs under the …rst-best allocation, and r is the agricultural share of output
in the …rst-best economy:

Y 0
a

pY 0
m

=
µ

1 ¡ θ
1 ¡ α

¶
b

1 ¡ b
=

r
1 ¡ r

(16)

In the Harris-Todaro economy, denote the proportion of capital used in agri-
culture by x = Ka/K, and the proportion in manufacturing by (1 ¡ x). For the
…rst-best economy, denote this proportion by z.

Using the production functions, the following two equations must hold:

r
1 ¡ r

=
Y 0

a
pY 0

m
=

AazαKαb1¡αL1¡α

pAm(1 ¡ z)θKθ(1 ¡ b)1¡θL1¡θ (17)

s
1 ¡ s

=
Ya

pYm
=

AaxαKαa1¡αL1¡α

pAm(1 ¡ x)θKθ(1 ¡a)1¡θ(1 ¡ u)1¡θL1¡θ (18)

By dividing (17) by (18), and then using (15) and (16), it is possible to derive
the following equation implicitly de…ning b:

³z
x

´α
µ

1 ¡x
1 ¡ z

¶θ ³a
b

´α
µ

1 ¡ b
1 ¡ a

¶θ
(1 ¡ u)1¡θ = 1 (19)

Assuming that rental rates are equalized, we have

α
Ya

Ka
= pθ

Ym

Km

Then we have in the Harris-Todaro economy, using (15),

Ka

Km
=

x
1 ¡ x

=
³α

θ

´ Ya

pYm
=

³α
θ

´µ
1 ¡ θ
1 ¡α

¶
a

1 ¡ a
(20)

and similarly in the …rst-best economy, using (16),

z
1 ¡ z

=
³α

θ

´µ
1 ¡ θ
1 ¡α

¶
b

1 ¡ b
(21)

5The observed output and employment shares, and assumed urban unemployment rate, do
place a joint restriction on these unknown variables. But this restriction is only ever required
in order to double check the calibration results, by computing the change in total output using
the sectoral production functions and intersectoral factor allocations, rather than using the
analytical expressions given later in the paper.
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where b is the agricultural share of employment in the …rst-best economy.
Solving (20) and (21) for x and z, and substituting in (19) we have

µ
1 ¡ a
1 ¡ b

¶α¡θ
0
@

1 + α
θ

³
1¡θ
1¡α

´
a

1¡a

1 + α
θ

³
1¡θ
1¡α

´
b

1¡b

1
A

α¡θ

(1 ¡u)1¡θ = 1

Simplifying further,

0
@

1 ¡a
³
1 ¡ α

θ

³
1¡θ
1¡α

´´

1 ¡ b
³
1 ¡ α

θ

³
1¡θ
1¡α

´´
1
A

α¡θ

(1 ¡ u)1¡θ = 1 (22)

Rearranging gives

b =
θ(1 ¡ α)
θ ¡α

¡
µ

θ(1 ¡α)
θ ¡ α

¡ a
¶

(1 ¡u)
1¡θ
α¡θ (23)

Hence equation (23) yields the agricultural share of employment in the …rst-
best economy, assuming that an observed economy is in a Harris-Todaro equi-
librium.

It would also be useful to know the ratio of output in the …rst-best economy
to that in the Harris-Todaro economy, which I denote by ¤. Note that the output
gain will also be the gain in TFP, given that the total labor force and the capital
stock are being held …xed. This does assume that aggregate TFP is calculated
using labor force data rather than employment data, but this is true of most
cross-country comparisons, given the problems in obtaining reliable employment
data for developing countries.

Given that commodity prices are exogenously …xed, the output ratio is given
by the ratio of nominal outputs:

¤ =
Y 0

a + pY 0
m

Ya + pYm

Using (15) and (16), the expression for ¤ can be written as

¤ =
pY 0

m

³
1 + Y 0a

pY 0m

´

pYm

³
1 + Ya

pYm

´ =
Y 0

m
Ym

0
@

1 + b
1¡b

³
1¡θ
1¡α

´

1 + a
1¡a

³
1¡θ
1¡α

´
1
A (24)

Making use of the modern sector production function, and (20) and (21) we
can derive:

¤ =

0
@

1 + a
1¡a

³
1¡θ
1¡α

´
α
θ

1 + b
1¡b

³
1¡θ
1¡α

´
α
θ

1
A

θ µ
1 ¡ b
1 ¡ a

¶1¡θ
(1 ¡ u)θ¡1

0
@

1 + b
1¡b

³
1¡θ
1¡α

´

1 + a
1¡a

³
1¡θ
1¡α

´

1
A (25)
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Overall, the key equations are (13), (14), (23) and (25). These equations
allow us to calculate the agriculture share in the …rst-best economy, and the
ratio of output in the …rst-best economy to that in the dual economy, using only
information on the four variables u, a, s, and η.

Note that if θ > α then b < a from inspection of (22). In other words,
agricultural employment is lower in the …rst-best economy than in the dual
economy, if the modern sector is relatively capital intensive. This is consistent
with Corden and Findlay (1975), who show that in general the outcome is deter-
mined by the ‘manufacturing elasticity’, the proportional change in labor input
in manufacturing divided by the proportional change in marginal product. For
the Cobb-Douglas case, this elasticity is greater than one. Corden and Find-
lay show that, as found here, agricultural employment will then be higher in the
dual economy than in the …rst-best, provided that the modern sector is relatively
capital intensive.

Although the Cobb-Douglas case is an easy one to handle, it is clear that the
results are likely to be insu¢ciently general. Compared to the dual economy,
output is higher in the …rst-best because extra labor is brought into employ-
ment, and because labor is reallocated between agriculture and non-agriculture.
Clearly the elasticities of substitution between capital and labor in the two sec-
tors will be key parameters governing this process. As Dougherty and Selowsky
(1973) point out, the higher the elasticity of substitution, the larger the gain from
labor reallocation, because the marginal product of labor changes more slowly
as labor is reallocated. This suggests that it would be useful to experiment with
di¤erent elasticities of substitution.

The simplest way to do this is to follow Kelley et al. (1972) and work
with CES production functions. To keep the model tractable, I impose the
restriction that the elasticity of substitution is the same in both sectors. Hence
the technologies are now:

Ya = Aa
£
δaK¡ρ

a +(1 ¡ δa)L¡ρ
a

¤¡ 1
ρ

Ym = Am
£
δmK¡ρ

m +(1 ¡ δm)L¡ρ
m

¤¡ 1
ρ

where the elasticity of substitution σ = 1/(1 +ρ). As before, I use b = L0a/L
to denote the proportion of employment in agriculture, r = Y 0

a/Y the share
of agriculture in output and z = K0

a/K the proportion of capital employed in
agriculture, all in the …rst-best equilibrium. Once again Y 0

m, K 0
m and L0m are the

…rst-best levels of output, capital and labor in the modern sector respectively. In
the …rst-best, the share of labor in national income is denoted φ, and the shares
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of labor income in agricultural and modern sector value added are denoted φa

and φm respectively.
Appendix 1 shows how to derive two equations in terms of b, z and observable

variables, which can then be solved for the …rst-best allocation of employment
b and capital z. The …rst equation is:

b
1 ¡ b

=
µ

a
1 ¡a

¶µ
1 ¡x

x

¶
(1 ¡ u)

¡ρ
1+p

µ
z

1 ¡ z

¶
(26)

The second equation is:

b
1 ¡ b

=
µ

z
1 ¡ z

¶µ
1 ¡ x

x

¶µ
s

1 ¡ s

¶
0
B@

1 +
³
1¡η

η

´ ³
1¡x
1¡a

´1+ρ ³
1¡b
1¡z

´ρ
(1 ¡u)¡ρ

1 +
³
1¡η
η

´¡x
a
¢1+ρ ¡ b

z
¢ρ

1
CA

(27)
Hence the calibration procedure is as follows. Three parameters have to be

chosen: the aggregate labor share η, the elasticity of substitution σ = 1/(1 + ρ)
and the urban unemployment rate u. We can then use data on agriculture’s
share of employment (a) and output (s) to solve for the share of agricultural
capital in total capital, x, in the dualistic economy. Given a solution for x, we
can then solve the two equations (26) and (27) numerically for b and z. Thus
using only data or assumptions on a, s, η, u, and σ, it is possible to derive
what agriculture’s share of employment in the …rst-best economy (b) would be.
It is then possible to calculate the ratio of output (and TFP) in the …rst-best
economy to that in the Harris-Todaro economy, and other relevant outcomes,
using the further equations derived in Appendix 1.

5 Data and assumptions

This section describes the data and assumptions that will be needed in the cali-
bration exercise. I consider three di¤erent cases for the agricultural output and
employment shares, based on data from three regional groupings of developing
countries. The regions are sub-Saharan Africa, East Asia, and Latin America.
The three regions di¤er in terms of their level of development and the extent of
industrialization. A secondary consideration is that technology parameters, at
least in agriculture, could vary with geographic location.

In calibrating the model, one important consideration is the choice of labor’s
income share (η). Evidence from developed countries tends to suggest that
the labor share is roughly in the range 0.60 to 0.70. It is sometimes argued
that the share may be lower in developing countries (see for instance Collins
and Bosworth 1996). As discussed in Gollin (2002), however, the importance
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of self-employment and unincorporated enterprises makes measurement of the
aggregate factor shares di¢cult for poorer countries. From a pragmatic point
of view, it is useful to adopt a lower value for η than Gollin obtains. This is
because it makes the sectoral labor shares (ηa and ηm) more likely to be less than
one, as is clear from equation (12). Accordingly, in what follows I set η = 0.50.
Re…nements of the 2 x 2 trade model that would be more consistent with higher
labor shares are left to further research.

Next, I choose representative values for a and s for each of the three regional
groups. Table 1 shows the median agricultural output and employment shares
for 1960 and 1985 for these groups. The data are taken from the World Bank,
and the samples exclude small countries, de…ned as those with a labor force lower
than 250,000 in 1985.6 Based on these data, I calibrate the model for a typical
country in each regional grouping using the following values. The agricultural
employment and output shares, a and s, are assumed equal to 0.80 and 0.50
respectively for sub-Saharan Africa, 0.65 and 0.35 for East Asia, and 0.50 and
0.30 for Latin America.

These choices depart slightly from those suggested by Table 1, in order to
ensure that the implied labor shares (ηa and ηm) are less than one. Given that
these departures are required, this is again evidence that the model does not well
approximate reality for all observed combinations of a and s. This is perhaps not
wholly surprising, given the highly stylized nature of the model. Nevertheless,
the results are still likely to be of some interest, not least because there is an
obvious case for understanding the costs of dualism in a simple framework before
moving to the analysis of more complex and realistic models.

Table 1
Agricultural employment and output shares in 1960 and 1985

a s
Sub-Saharan Africa 1960 0.86 0.47

1985 0.75 0.34
East Asia 1960 0.63 0.29

1985 0.41 0.18
Latin America and the Caribbean 1960 0.52 0.23

1985 0.30 0.13
Notes

6The data are taken from the World Development Indicators CD-Rom. Where necessary,
the WDI data are supplemented by …gures from the 1990 Production Yearbook of the Food
and Agricultural Organization of the United Nations (FAO) and the 1987 World Development
Report.
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The variable ‘a’ is the share of agricultural employment in total employment
and ‘s’ is the agricultural output share.

Another key assumption concerns the urban unemployment rate. To gain
some idea about appropriate magnitudes, I have calculated …gures based on
the ILO’s Yearbook of Labor Statistics, 1995. Agricultural or rural areas are
often not represented in these unemployment statistics, and this suggests that
it is indeed valid to assume that all the reported unemployment is in the urban
sector. This allows the derivation of an urban unemployment rate u = U/(1¡a)
using data on the national unemployment rate (U ) and the agricultural share of
employment a.

The calculated urban unemployment rates (not reported) vary between zero
and about 35%. The …gures for Africa are very low, but are not based on labor
force surveys, and are therefore likely to be inaccurate. This is particularly so
given the ambiguity surrounding the concept of unemployment in developing
countries. For instance, the World Bank (1995, p. 28) reports that in Ghana
the measured rate of unemployment is 1.6%, but the underemployment rate is
calculated to be about 24%. Knight (1998) writes that “on sensible de…nitions
the open unemployment rate probably now exceeds a quarter in Zimbabwe and a
third in South Africa” (p. 11). Elsewhere in the world, an urban unemployment
rate between 20% and 30% is calculated for such countries as El Salvador, India,
and Sri Lanka.

With all this in mind, I calibrate the model for an urban unemployment rate
of 30%. Another way to judge this assumption is to look at the implied wage
di¤erential. An urban unemployment rate of 30% corresponds to a marginal
product of labor around 40% higher in the modern sector than in agriculture,
given that we have

wm/wa = 1/(1 ¡u)

= 1/(1 ¡ 0.3) ¼ 1.4

It is important to emphasize that a marginal product di¤erential of this
magnitude is not implausible. Squire (1981, p. 102) cites evidence implying
that the nominal wage gap for unskilled labor, unadjusted for di¤erences in
the cost of living between urban and rural areas, can easily be this large. For
his sample of twenty-three developing countries the median di¤erential is 34%.
Squire comments, based on data in Clark (1957), that these …gures are not out
of line with wage gaps observed for seven developed countries in the second half
of the nineteenth century. Similarly Williamson (1987) argues that rural-urban
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real wage gaps in England during the Industrial Revolution were of the order
of 30%-50%. Figures from the World Bank (1995, p. 76) suggest that the wage
gap may be even higher in many developing countries.

In practice, these observed rural-urban wage gaps may not represent equi-
librium phenonomena of the kind envisaged by Todaro (1969) and Harris and
Todaro (1970), as discussed by Hatton and Williamson (1991). Furthermore, ob-
served wage gaps do not imply di¤erent returns to workers of potentially identical
productivity, but could simply re‡ect di¤erences in average skills across sectors.
In these circumstances testing for the presence of di¤erentials is not straightfor-
ward, and it can often be argued that measured di¤erentials re‡ect unobserved
characteristics (Magnac 1991). Interpreting the available evidence is also made
more complicated by spatial variation in the cost of living. Overall, however,
it should be clear that assuming an urban unemployment rate of 30% implies
equilibrium wage gaps that are not implausibly high.

6 Calibration results

In this section, I will use the results of section 4 to calibrate the model described
in section 3. The basic idea is to combine an assumption about urban unem-
ployment (u) with data on agricultural output and employment shares, under
the assumption that the observed data correspond to a Harris-Todaro economy.
I can then infer the nature of the …rst-best economy and compare it with the
dual economy. The aim will be to examine the e¤ects of dualism on aggregate
output and TFP, sectoral output, sectoral structure, wages and rental rates, and
the distribution of factor income.

As argued in section 3, greater understanding of the di¤erences between
Harris-Todaro and the …rst-best can be achieved by thinking of the movement
between them as in two stages. In moving away from Harris-Todaro, we can …rst
consider a movement to an intermediate economy in which the wage di¤erential
has been eliminated but total employment is held constant at the Harris-Todaro
level. Secondly, we then complete the move to the …rst-best by eliminating
unemployment. The results below will follow this decomposition, and it requires
only a few simple changes to the algebra of section 4 to analyze the characteristics
of the intermediate economy.

I …rst consider results for the Cobb-Douglas case, presented in Table 2.7 The
table shows the e¤ects of eliminating a wage ratio of about 1.4, holding total
employment constant. There is one column for each region. The top two rows

7All calculations were carried out by computer programs written by the author, using the
mathematical software Maple.

19



show the sectoral labor shares implied by combining the agricultural output
and employment shares with the assumption that the aggregate labor share
η = 0.5. These labor shares are quite similar across regions, consistent with
technology parameters that are similar across regions. The large di¤erences in
capital intensity across sectors will be discussed later in the paper.

The next six rows reveal the changes in sectoral structure in moving from a
dual economy to an intermediate economy with the wage di¤erential eliminated
but employment held constant. The two equilibria can be compared in terms of
agricultural employment shares (a and b), output shares (s and r) and sectoral
capital allocations (x and z). The table also shows the ratio of modern sector
employment in the intermediate economy to that in the dual economy.

The next section of the table reports the ratio of modern sector wages in
the intermediate economy, to those in the dual economy; the corresponding
ratio for agricultural wages; and the ratio of rental rates. The last row of this
section reports the labor share in the intermediate economy. Finally, the fourth
section of the table reports the ratio of modern sector output in the intermediate
economy to that in the dualistic one; the corresponding ratio for agricultural
output; and perhaps of especial interest, the change in total output (which also
corresponds to the change in aggregate TFP).
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Table 2
Eliminating the wage di¤erential (σ = 1, η = 0.5, u = 0.30)

Variable Region Africa East Asia Latin America
1. Sectoral labor shares

ηm Modern sector 0.20 0.27 0.36
ηa Agricultural sector 0.80 0.93 0.83

2. Sectoral structure
a Old employment share 0.80 0.65 0.50
b New employment share 0.75 0.54 0.16
s Old output share 0.50 0.35 0.30
r New output share 0.42 0.25 0.08
x Old capital allocation 0.20 0.05 0.10
z New capital allocation 0.16 0.03 0.02
L0m/Lm New/old modern employment 1.26 1.32 1.67

3. Factor payments
w0m/wm New modern wage/old 0.68 0.69 0.67
w0a/wa New agricultural wage/old 0.98 0.99 0.96
r0/r New rental rate/old 1.10 1.15 1.25
φ New aggregate labor share 0.45 0.44 0.39

4. Output changes
Y 0

m/Ym New modern output/old 1.16 1.17 1.36
Y 0

a/Ya New agricultural output/old 0.86 0.73 0.27
Y 0/Y New total output/old 1.01 1.02 1.03

Notes
The output and employment shares are those of agriculture, as is the capital

allocation. ‘Old’ corresponds to the Harris-Todaro economy, and ‘New’ to an
intermediate economy with the same total employment but no wage di¤erential.

Some of the most interesting results are those in section 3 of the table, which
show how factor payments change when the wage di¤erential is eliminated. It
can be seen that wages are lower in both sectors in the absence of the di¤erential.
It may appear surprising that the wage falls in agriculture, but as noted earlier,
this result has been derived in the trade theory literature on exogenous wage
di¤erentials with …xed commodity prices. Jones (1971, p. 442-443) shows that
if an increased premium is paid to labor in the sector where labor receives the
smaller distributive share (in the framework of this paper, if wm/wa increases
and ηm < ηa) this must raise the wage rate, relative to the return to capital,
in both sectors. Furthermore, what Jones refers to as the ‘magni…cation e¤ect’
implies that the ‘real’ return to labour or capital moves in the same direction
as the relative return. Hence in a model with exogenous wage di¤erentials, the
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elimination of dualism will be associated with lower wages in both sectors. It
should also be noted, however, that for the cases considered here the decline in
the agricultural wage is not substantial. This …nding nicely demonstrates how
calibrating the 2 x 2 model can shed direct light on the quantitative implications
of e¤ects identi…ed by trade theorists.

The …nal section of the table indicates the TFP gains associated with the
elimination of the wage di¤erential, holding total employment constant. It is
clear that these gains are small, even though I am considering a case where the
modern sector wage is initially roughly 40% higher than that in agriculture. The
output gains typically associated with the elimination of a wage di¤erential may
appear surprisingly low, but this result is consistent with previous work using
other approaches, notably that of Johnson (1966).

Now I consider the di¤erence made to these …ndings by the increase in em-
ployment, in the second stage of the transition from dualism to the …rst-best.
Table 3 reports the overall …rst-best outcomes relative to the Harris-Todaro
economy. Considering section 2 of the table, the most interesting result here is
the large rise in modern sector employment in moving to the …rst-best. This is
driven by two forces: the contraction of the agricultural sector, and the elimi-
nation of unemployment. In the African and East Asian cases, modern sector
employment rises by more than two-thirds. In the Latin American case, it almost
doubles.

The ratios of factor payments in section 3 of the table are unchanged com-
pared with those in Table 2. This simply re‡ects a standard result in this form
of 2 x 2 trade model, namely that factor prices are independent of factor endow-
ments while the economy remains incompletely specialized.

The …nal section of the table indicates the output and TFP gains in moving
from dualism to the …rst-best. One point to note is that, compared with the
intermediate economy described in Table 2, modern sector output has fallen and
agricultural sector output has risen. This re‡ects the Rybczynski e¤ect at work,
in the second stage of the transition from the dual economy to the …rst-best.
The reduction in the capital-labor ratio, with employment increased and the
capital stock unchanged, leads to a fall in the output of the capital-intensive
good and a rise in the output of the labor-intensive good.
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Table 3
Overall results (σ = 1, η = 0.5, u = 0.30)

Variable Region Africa East Asia Latin America
1. Sectoral labor shares

ηm Modern sector 0.20 0.27 0.36
ηa Agricultural sector 0.80 0.93 0.83

2. Sectoral structure
a Old employment share 0.80 0.65 0.50
b New employment share 0.77 0.59 0.31
s Old output share 0.50 0.35 0.30
r New output share 0.45 0.30 0.16
x Old capital allocation 0.20 0.05 0.10
z New capital allocation 0.17 0.04 0.05
L0m/Lm New/old modern employment 1.67 1.67 1.98

3. Factor payments
w0m/wm New modern wage/old 0.68 0.69 0.67
w0a/wa New agricultural wage/old 0.98 0.99 0.96
r0/r New rental rate/old 1.10 1.15 1.25
φ New aggregate labor share 0.47 0.46 0.43

4. Output changes
Y 0

m/Ym New modern output/old 1.14 1.16 1.32
Y 0

a/Ya New agricultural output/old 0.94 0.90 0.59
Y 0/Y New total output/old 1.04 1.07 1.10

Notes
The output and employment shares are those of agriculture, as is the capital

allocation. ‘Old’ corresponds to the Harris-Todaro economy and ‘New’ to the
…rst-best.

One of the most important …ndings is that eliminating dualism, even in the
initial presence of substantial urban unemployment, raises aggregate TFP by
around 10% at most. A comparison of Tables 2 and 3 shows that most of this
output gain is driven by reduced unemployment rather than by the elimination
of the wage di¤erential. Overall, the results suggest that the e¤ects of dualism
are felt more keenly in sectoral structure than in aggregate output. Section 7
will discuss the implications of this result.

Some of the properties noted here follow from the ‘other things equal’ na-
ture of the comparison and, in particular, the decision to compare equilibria
while holding the capital stock …xed. Although this is the most natural starting
point, it does give rise to some counter-intuitive results. For example, with a
…xed capital stock, the elimination of dualism is associated with a fall in labor
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productivity of the employed in both sectors, re‡ecting the fall in the aggregate
capital-labor ratio.8 This suggests that it would be useful to repeat these exper-
iments allowing the capital stock to be determined endogenously. Complications
quickly arise, however, and these will be discussed in detail in section 7.

The two main …ndings, insigni…cant output gains but potentially major sec-
toral shifts, are borne out by more general experiments based on CES production
functions. For brevity, I report only the case where agriculture accounts for 65%
of employment and 35% of output, which corresponds roughly to East Asia for
the early 1960s. As before, the urban unemployment rate is assumed to be 30%.
I consider three values for the elasticity of substitution: 0.5, 1.5 and 2.

The results are presented in Table 4. There are two main points to note.
First, higher elasticities of substitution are associated with a larger change in
output, as one might expect given that diminishing returns will set in more
slowly. This pattern can be seen in section 4 of the table. The second main
point to note is that the extent of structural change is very sensititive to the
elasticity of substitution. With an elasticity of 0.5, there is only a small change
in employment shares and total modern sector employment. With an elasticity
of 2, the changes are dramatic.

The framework developed here can also be used to analyze the paradox noted
by Corden and Findlay (1975), namely that modern sector output may be greater
in the dual economy than in the …rst-best, despite the rigidity in the urban labor
market. Corden and Findlay showed that a su¢cient condition for this would be
…xed coe¢cients in production in both sectors, combined with the assumption
that the modern sector is relatively capital intensive. They also noted that the
paradoxical result would still hold for a limited degree of technical substitution.
I have carried out experiments for the cases used above, based on a ‘typical’
country for each of the three regional groupings. These experiments suggest
that σ has to be very low before the Corden-Findlay paradox emerges. In each
case, σ must be around 0.15 or below for the dual economy to be associated
with greater modern sector output than in the …rst-best. Some economists
would be unhappy with assuming an elasticity this low, at least at this level of
aggregation, which suggests that the Corden-Findlay paradox is perhaps best
seen as a theoretical curiosity.

8To see this, note that with Cobb-Douglas production functions, average products are a
…xed multiple of marginal products (and hence wages). If wages fall in both sectors then so
must the average products of employed labor. Aggregate output can still rise, because more
people are employed, and because the composition of employment has shifted towards the
sector with higher labor productivity.
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Table 4
Results for CES production functions (η = 0.5, u = 0.30, a = 0.65, s = 0.35)

Variable Region σ = 0.5 σ = 1.5 σ = 2
1. Sectoral labor shares

ηm Modern sector 0.27 0.27 0.27
ηa Agricultural sector 0.93 0.93 0.93

2. Sectoral structure
a Old employment share 0.65 0.65 0.65
b New employment share 0.69 0.45 0.24
s Old output share 0.35 0.35 0.35
r New output share 0.35 0.22 0.11
x Old capital allocation 0.05 0.05 0.05
z New capital allocation 0.05 0.03 0.01
L0m/Lm New/old modern employment 1.28 2.24 3.12

3. Factor payments
w0m/wm New modern wage/old 0.69 0.69 0.69
w0a/wa New agricultural wage/old 0.99 0.99 0.99
r0/r New rental rate/old 1.13 1.17 1.20
φ New aggregate labor share 0.47 0.46 0.45

4. Output changes
Y 0

m/Ym New modern output/old 1.06 1.29 1.49
Y 0

a/Ya New agricultural output/old 1.05 0.68 0.35
Y 0/Y New total output/old 1.06 1.08 1.09

Notes
The output and employment shares are those of agriculture, as is the capital

allocation. ‘Old’ corresponds to the Harris-Todaro economy and ‘New’ to the
…rst-best.

7 Further discussion

This section provides some further discussion of the results, and their possible
generality. I start with the results concerning aggregate TFP and sectoral struc-
ture, before considering the wider implications of the paper’s …ndings. Above
all, this section guards against a potentially dangerous misinterpretation of the
paper, as somehow saying that dualism is unimportant. Instead, the section
argues that dualism could still be a policy concern, but for reasons other than
the static e¢ciency losses described in textbooks. The case for seeing dualism
as a major concern could arise from a richer model of the urban labor market,
the presence of other reinforcing distortions, or dynamic e¤ects connected to
sectoral structure.

We have seen that the aggregate TFP losses associated with intersectoral
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wage di¤erentials are small. If we stay within the framework of this paper,
larger TFP e¤ects might be found if the technology parameters took other values.
Johnson (1966, p. 697) drew attention to this issue for Cobb-Douglas production
functions, based on plotting production possibility frontiers for various cases. He
found that the output losses associated with a wage di¤erential are greater when
the exponents in the two sectoral production functions are similar across sectors.
This point is relevant to the current paper because, in the experiments reported
above, the technology parameters are some distance apart.

One way to retain the same basic framework, but consider alternative pa-
rameter values, is to assume that a certain fraction of agricultural output is
not measured in the national accounts, perhaps because it is produced for non-
marketed domestic consumption.9 If a fraction ε of agricultural output is un-
measured, we can adjust the observed agricultural output shares as follows:

s¤ =
s

1 ¡ ε + εs
where s¤ is the ‘true’ output share adjusted for mismeasurement. If half of

agricultural output is unmeasured (ε = 0.5) then the output share becomes 0.67
in the African case, 0.52 in the East Asian case, and 0.46 in the Latin American
case. In turn this implies that the technology parameters are closer together.
Calibrating the model for the Cobb-Douglas case, using these new values for
the technology parameters, results in larger output e¤ects, as suggested by the
informal visual analysis in Johnson (1966). Nevertheless, the output gains re-
main a relatively small fraction of GDP, with the possible exception of the Latin
American case.

Thus, the basic …nding that aggregate TFP is relatively una¤ected by mar-
ginal product di¤erentials, at least of the magnitude considered here, appears
fairly general. It is worth asking whether obvious departures from the model
could overturn this conclusion, and it is certainly possible that a richer model
of the urban labor market might give very di¤erent results. Note, however, that
if the unemployed receive at least some income, perhaps in the informal sector,
then the intersectoral disparity between marginal products will be smaller for a
given urban unemployment rate, and the costs of dualism accordingly smaller.
More generally, to obtain larger e¤ects of dualism, an alternative theory of the
urban labor market would need a mechanism that drives the marginal prod-
ucts of urban and rural labor further apart, or that links the labor market and
aggregate productivity in a di¤erent way.

9See Parente, Rogerson and Wright (2000) for an analysis of the mix of market and non-
market activity in developing countries, within a structural model.
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One possibility is to assume that workers are risk averse. They will require
a greater wage premium for urban employment to compensate them for the risk
of being unemployed (see for example Collier 1975). This will be associated
with a larger marginal product di¤erential, and hence the e¤ect of dualism on
aggregate TFP will be greater than in the examples considered here.

An alternative route would be to break the connection between wages and
marginal products. For example, it could be assumed that workers receive their
average product in agriculture rather than their marginal product, through
household income sharing. If workers compare the average product in agri-
culture with the marginal product in the urban sector, the long-run migration
equilibrium could be consistent with a large di¤erential in marginal products,
and greater e¤ects of dualism on aggregate TFP.

Moreover, the TFP e¤ects are not the end of the story. The comparison of
the Harris-Todaro and …rst-best economies in this paper holds the capital stock
…xed, and relaxing this assumption would tend to be associated with larger
output e¤ects. The most obvious way to make the capital stock endogenous
would be to open the economy to capital ‡ows, but this is not straighforward.
With the urban wage and goods prices assumed to be …xed, and the other
assumptions retained, then specifying an exogenous rental rate is unlikely to
be consistent with a diversi…ed equilibrium. One solution to this would be to
introduce a speci…c factor in non-agriculture, but I leave this to further work.10

If we stay with the current framework, the main consequences of dualism
appear to be for sectoral structure rather than for aggregate TFP. When the
elasticity of substitution in production is relatively high, the movement from the
Harris-Todaro economy to the …rst-best is associated with large gains in modern
sector employment, partly due to the elimination of the wage di¤erential and the
contraction of agriculture, and partly due to the elimination of unemployment.
I now discuss the robustness of this …nding.

Various arguments imply that the current model overstates the extent of
structural change associated with the elimination of dualism. One reason is
that capital may be sector-speci…c in developing countries (Robinson 1989) and
this will tend to limit the extent of sectoral shifts. This argument is less strong
than it …rst appears, however. I have experimented with the sector-speci…c case
for Cobb-Douglas production functions, using results derived in Appendix 2.
These experiments tend to suggest that sectoral shifts are indeed moderated
under sector-speci…c capital, although only for the Latin American case are the

10Another solution would be to follow Yabuuchi (1993) in assuming that capital is sector-
speci…c, and that only the agricultural sector is open to international capital ‡ows.
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di¤erences marked.11 The total output gains are very similar in magnitude.
Another extension would be to incorporate a role for non-traded goods. Rel-

ative price changes could then limit the extent of structural di¤erences between
the dualistic economy and the …rst-best. The simplest way to study this issue is
to assume that the proportions of income spent on each good are …xed, within
an economy that is closed to international trade. This involves some extensions
to the algebra of section 4, and in particular the introduction of a price index.
In carrying out this extension I have found, not surprisingly, that the introduc-
tion of constant budget shares implies that employment shares are very similar
across the dualistic and …rst-best economies. Less obviously, the magnitude of
the output losses appears to be robust to this alternative assumption about price
determination. In the case of …xed budget shares, the output costs of dualism
are very similar to those in the case of …xed prices, although typically smaller.

If we brie‡y take this paper’s …ndings at face value, what are the wider
implications? It is often thought that intersectoral mobility, and labor market
‡exibility in general, plays an important role in successful development and
growth. For example, in the course of a study of the Korean labor market, Kim
and Topel (1995) suggest that the “implied mobility of the labor force [in Korea]
may be a boon to development and structural change”. The results of this paper
suggest, however, that the case for intersectoral mobility may have to go beyond
static e¢ciency considerations. In the absence of mobility, growth will usually
be associated with a widening urban-rural wage gap. Yet it turns out that the
output loss associated with such a gap is typically small, unless the rural and
urban labor markets are so poorly integrated that the wage di¤erential becomes
very large.

One response is that the net present value of even a small output loss may be
very large. The relevance of this argument to policy depends on the nature of the
costs involved in eliminating dualism. If dualism can be eliminated by a one-o¤
policy change, the point is a strong one, but many of the proposals for moving to
the …rst-best are based on policies that are likely to involve substantial recurrent
costs. Theoretical analysis of dual economies has often focused on wage subsidies
as a solution, but in the likely absence of lump sum taxes, raising the revenue
for such subsidies will involve deadweight losses for the duration of the subsidy
scheme.12

11This can be inferred from Tables 3 and 4. Note that z, the share of capital allocated to
agriculture in the …rst-best, is often close to x, agriculture’s share of capital in the Harris-
Todaro economy. Only in the Latin American case is there much di¤erence.

12On wage subsidies in the Harris-Todaro model, see Basu (1980), Bhagwati and Srinivasan
(1974), Corden and Findlay (1975) and Ray (1998, p. 382-388).
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The case for eliminating dualism might have to be based on other consider-
ations: the consequences of dualism for inequality, and interaction with other
imperfections or distortions. Consider distributional e¤ects …rst. It is clear that
the elimination of the rural-urban wage gap and urban unemployment would
reduce inequality.13 Although the elimination of dualism is also associated with
a movement in factor shares that usually works in favour of capital, the e¤ect is
small.

Larger e¤ects of dualism on TFP may arise if wage di¤erentials interact
with other imperfections and distortions. The example Williamson (1987, 1989)
emphasizes is the interaction with capital market failure. Say that the modern
sector must …nance most of its investment from its own pro…ts. As a result,
anything which constrains the size of the modern sector will tend to be associated
with a lower capital stock and lower labor productivity. More generally, Fishlow
and David (1961) established that the joint impact of imperfections in the capital
and labor market may be deadweight losses that are rather more signi…cant than
those arising from imperfections in one market alone.14

Another important reason for concern about dualism, and sectoral struc-
ture more generally, is that there could be signi…cant externalities in the non-
agricultural sector. These could be associated with the bene…cial e¤ects of
learning-by-doing, or external economies linked to agglomeration. As we saw
above, the elimination of dualism can be associated with dramatic changes in
sectoral structure, especially if the elasticity of substitution in production is
high. In the presence of sector-speci…c externalities, these changes in sectoral
structure could have signi…cant consequences for welfare, and the presence of
dualism would then be a major policy concern. Some of the relevant issues are
analyzed in Graham and Temple (2001), who calibrate a model of a dual econ-
omy with a sector-speci…c externality that gives rise to multiple equilibria. Their
work implies that movement away from a dualistic equilibrium can be associated
with a major improvement in aggregate total factor productivity.

As a …nal point, note that the paper also casts indirect light on the general
equilibrium e¤ects of minimum wage legislation or other forms of wage ‡oor,
when coverage is incomplete. This is because we can reinterpret the agricultural
sector as one uncovered by minimum wages, and the urban sector as covered.

13In the cross-country data, dualism is indeed associated with greater inequality. See Bour-
guignon and Morrisson (1998).

14Note that when a di¤erential in rental rates is present in the 2 x 2 Harris-Todaro model,
a reduction in the minimum wage has an ambiguous e¤ect on aggregate output (Khan and
Naqvi 1983). A reduction in the rental di¤erential will always raise aggregate output in the 2
x 2 model. This is not the case, however, in a model with a role for land in the agricultural
production function. See Chao and Yu (1992).
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The paper analyzes a case where the minimum wage generates a 30% unem-
ployment rate in the covered sector. Despite unemployment of this extent, the
e¤ects of such legislation on aggregate TFP and on wages in the uncovered sec-
tor are generally found to be small for the cases considered here. The minimum
wage does succeed in redistributing income towards labor, but again the e¤ect
is small.

8 Conclusion

This paper began from the observation that the aggregate consequences of cer-
tain labor market distortions are not well understood. The paper studies one
particular form of distortion, namely a …xed urban wage that gives rise to ur-
ban unemployment and a rural-urban wage di¤erential. The paper reveals the
aggregate consequences of this form of labor market dualism, with an especial
focus on total factor productivity and sectoral structure.

The paper …rst shows how to calibrate a two-sector general equilibrium model
of production using readily available data on sectoral output and employment
shares. Using results introduced here, it is straightforward to recover technol-
ogy parameters and the intersectoral capital allocation from the available data.
This approach may have wider applications. For example, it could easily be
adapted to understand the e¤ects of sectoral productivity changes on structural
change, aggregate TFP, and urban unemployment. This would allow some of
the traditional concerns of development economists and growth economists to
be addressed in quantitative terms, using the formal general equilibrium models
of trade theory.

In the present paper, the calibration technique is applied to the version of
the Harris-Todaro model introduced by Corden and Findlay (1975). It provides
some insight into the consequences of dualism for aggregate TFP, factor returns,
factor shares and sectoral structure. There are two main …ndings. First, the
elimination of dualism is not associated with particularly large TFP gains, even
when one starts from a position of relatively high urban unemployment. This
…nding is consistent with previous studies, such as that of Johnson (1966), but
is obtained using a more general framework and under a wide variety of parame-
ter assumptions. It rea¢rms that even quite sizeable departures from equality
of marginal products do not have large output e¤ects, whether the departure
arises through an exogenous wage di¤erential, or through the Harris-Todaro
equilibrium condition.

The second …nding is that the elimination of dualism can give rise to large
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changes in sectoral structure. The novel implication is that a failure to indus-
trialize could have its origin in the labor market. This reinforces the case made
by Freeman (1992) for studying the interactions between labor market structure
and the growth process in poorer countries. One interesting avenue for future
research would be to revisit the concerns of this paper using more sophisticated
and realistic applied general equilibrium models that include a role for non-
traded goods, and a more detailed speci…cation of labor market rigidities and
imperfections.

9 Appendix 1

This appendix describes the calibration technique for the version of the model
with CES production functions in both sectors. Once again the labor shares
in the two sectors in the dual economy, ηa and ηm, can be recovered using
equations (12) and (14). We can then use these equations to recover the share
of agricultural capital in total capital, x = Ka/K. Start by noting that under
intersectoral capital mobility, where r is the rental rate:

1 ¡ ηa =
rKa

Ya
=

rK
Y

Ka

K
Y
Ya

(28)

= (1 ¡ η)
x
s

If we substitute in for ηa using (12), and rearrange, we …nd that:

x =
s ¡ ηa
1 ¡ η

(29)

which de…nes x in terms of two observable variables (a and s) and the ag-
gregate labor share η. The rest of the solution procedure aims to establish
two simultaneous equations in two unknowns, the …rst-best agricultural employ-
ment share b = L0a/L and the …rst-best share of capital allocated to agriculture,
z = K0

a/K.
The distribution parameters δa and δm are assumed to be unobserved, and

must be recovered from the data. Using the equation for the labor share in
agriculture (ηa = waLa/Ya) and assuming that labor in agriculture is paid its
marginal product, the following equation can be derived:

δa =
1 ¡ ηa

1 ¡ ηa + ηa

³
Ka
La

´¡ρ (30)

A corresponding equation holds for δm:
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δm =
1 ¡ ηm

1 ¡ ηm + ηm

³
Km
Lm

´¡ρ (31)

(An equivalent equation was derived by Klump and Preissler, 2000, p. 45).
In the dual economy, equalization of rental rates implies:

δaA¡ρ
a

µ
Ya

Ka

¶1+ρ
= pδmA¡ρ

m

µ
Ym

Km

¶1+ρ

µ
x

1 ¡x

¶1+ρ
=

δa

δm

µ
pAm

Aa

¶ρµ
s

1 ¡ s

¶1+ρ
(32)

With CES production functions, the Harris-Todaro condition (10) can be
written as:

(1 ¡ δa)A¡ρ
a

µ
Ya

La

¶1+ρ
= (1 ¡u)p (1 ¡ δm)A¡ρ

m

µ
Ym

Lm

¶1+ρ
(33)

(1 ¡ u)¡ρ
µ

a
1 ¡ a

¶1+ρ
=

µ
1 ¡ δa

1 ¡ δm

¶µ
pAm

Aa

¶ρ µ
s

1 ¡ s

¶1+ρ
(34)

Now turn to the equations for the …rst-best economy, where b = L0a/L is the
proportion of employment in agriculture, r = Y 0

a/Y is the share of agriculture in
output and z = K 0

a/K is the proportion of capital employed in agriculture. Y 0
m,

K0
m and L0m are output, capital and labor in manufacturing respectively. Let the

share of labor in national income in the …rst-best be φ, and the shares of labor
income in agricultural and manufacturing income be φa and φm respectively.
Intersectoral capital mobility in the …rst-best economy yields an equation similar
to (32): µ

z
1 ¡ z

¶1+ρ
=

δa

δm

µ
pAm

Aa

¶ρ µ
r

1 ¡ r

¶1+ρ
(35)

We can now start to derive two simultaneous equations in terms of b, z
and observable variables, which can then be solved for the …rst-best allocation
of employment b and capital z. The simplest way to derive the …rst simulta-
neous equation is to divide the expressions for the marginal products in the
Harris-Todaro economy by those in the …rst-best economy. In the case of labor’s
marginal products, the result is:

µ
Ya
Y 0

a

¶1+ρ
= (1 ¡u)¡ρ

³a
b

´1+ρ
µ

1 ¡ b
1 ¡ a

¶1+ρ µ
Ym
Y 0

m

¶1+ρ

and similarly for capital:
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µ
Ya

Y 0
a

¶1+ρ
=

³x
z

´1+ρ
µ

1 ¡ z
1 ¡ x

¶1+ρ µ
Ym

Y 0
m

¶1+ρ

Combining these two expressions yields the …rst key equation:

b
1 ¡ b

=
µ

a
1 ¡a

¶µ
1 ¡x

x

¶
(1 ¡ u)

¡ρ
1+p

µ
z

1 ¡ z

¶
(36)

To derive the second simultaneous equation, note that as before, we have
two equations for the income shares, similar to (12) and (14):

φa =
φb
r (37)

φm = φ
µ

1 ¡ b
1 ¡ r

¶
(38)

The equations corresponding to (30) and (31) are the same in form, with the
appropriate change of symbols:

δa = 1 ¡ φa

1 ¡ φa + φa

³
K0a
L0a

´¡ρ (39)

δm = 1 ¡ φm

1 ¡ φm + φm

³
K0m
L0m

´¡ρ (40)

Now we make use of the fact that the distribution parameters δa and δm

are aspects of the production technologies, and so are the same for the Harris-
Todaro and the …rst-best economies. Equating (30) to (39), and (31) to (40),
we can derive equations for the labor shares in the …rst-best:

φa =
1

1 +
³
1¡η
η

´¡x
a
¢1+ρ ¡ b

z
¢ρ (41)

φm =
1

1 +
³
1¡η
η

´³
1¡x
1¡a

´1+ρ³
1¡b
1¡z

´ρ
(1 ¡ u)¡ρ

(42)

Using these equations together with (37) and (38), we have:

φa
φm

=
µ

b
1 ¡ b

¶µ
1 ¡ r

r

¶
=

1 +
³
1¡η
η

´³
1¡x
1¡a

´1+ρ ³
1¡b
1¡z

´ρ
(1 ¡u)¡ρ

1 +
³
1¡η
η

´¡x
a
¢1+ρ ¡ b

z
¢ρ (43)

Now we need to eliminate the unobservable variable r. If we combine equa-
tions (32) and (35), we …nd that r, z, x and s are related in the following way:

r
1 ¡ r

=
µ

z
1 ¡ z

¶ µ
1 ¡ x

x

¶µ
s

1 ¡ s

¶
(44)
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Hence equation (43) can be rewritten as:

b
1 ¡ b

=
µ

z
1 ¡ z

¶µ
1 ¡ x

x
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¶
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B@

1 +
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a
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1
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(45)
Equations (36) and (45) can be solved numerically to obtain b and z.
The remaining results are computed as follows. To calculate the output ratio

across the two economies, …rst note that the equality of wages with marginal
products for CES production functions implies the following modern sector labor
share for the Harris-Todaro economy:

ηm = (1 ¡ δm)A¡ρ
m

µ
Ym
Lm

¶ρ
(46)

and for the …rst-best:

φm = (1 ¡ δm) A¡ρ
m

µ
Y 0

m
L0m

¶ρ
(47)

From (24) in the text, the output ratio across the two economies can be
written as:

¤ =
Y 0

m
Ym

0
@1 + Y 0a

pY 0m
1 + Ya

pYm

1
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Using (44), (46), and (47) this can be rewritten as:
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The only additional information this requires is the solution for (42) which
can be calculated using the solutions for b and z. Finally, note that we can also
obtain the ratio of modern sector wages in the two economies using

w0
m

wm
=

µ
Y 0

m/L0m
Ym/Lm

¶1+ρ
=

µ
φm
ηm

¶ 1+ρ
ρ

where the second equality follows from equations (46) and (47). Corre-
sponding expressions can easily be derived for the ratios of agricultural wages
and rental rates across the two economies.
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10 Appendix 2

This appendix describes simple modi…cations to the Cobb-Douglas results of
section 4 that apply when capital is sector-speci…c, rather than mobile between
sectors. We can consider this case by setting z = x. Then the …rst-best agricul-
tural employment share bSS is implicitly de…ned by

µ
a

bSS

¶α µ
1 ¡ bSS

1 ¡ a

¶θ
(1 ¡u)1¡θ = 1 (48)

Given a, u, α and θ this equation can be solved for bSS numerically. We
can also …nd the e¤ects of dualism on aggregate output when capital is sector-
speci…c. Using equation (24) in the main text and substituting in the Cobb-
Douglas production functions for Ym and Y 0

m, and cancelling terms, gives

¤SS =
µ

1 ¡ bSS

1 ¡ a

¶1¡θ
(1 ¡u)θ¡1

0
@

1 + bSS
1¡bSS

³
1¡θ
1¡α

´

1 + a
1¡a

³
1¡θ
1¡α

´
1
A (49)

Other results follow in a straightforward way.
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