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Abstract
We reconsider the effect of economic development on urban unemployment by introducing households with

nonhomothetic preferences into a sector-specific capital version of the Harris–Todaro model. Contrary to previous

studies, this work shows that urban unemployment decreases with urban development but increases with rural

development. As for labour growth, it normally increases urban unemployment.
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1. Introduction 

Since the pioneering analysis of rural-urban migration and urban unemployment by Harris 

and Todaro (1970), the framework of the study has attracted a lot of attention from 

development economists and has been extended and applied for various purposes.
1
  

 One branch of these studies aims to examine the effects of economic development or 

expansion on urban unemployment and social welfare (e.g. Corden and Findlay 1975, Beladi 

and Naqvi 1988, Beladi 1990, Choi and Yu 1992, Yabuuchi 1998, and many others). Some 

studies, based on the Harris–Todaro model with sector-specific factors in small open 

economies, have revealed that rural development decreases urban unemployment, both in 

terms of absolute numbers and rates. However, urban development reduces the urban 

unemployment rate, while its effect on the number of unemployed is ambiguous. Meanwhile, 

labour growth in an economy increases urban unemployment (Corden and Findlay 1975, 

Temple 2005, and Choi and Yu 2006). Thus, rural development is seemingly an effective 

prescription for urban unemployment. 

 The above studies assume a small open economy, where the relative price is 

exogenously given; thus, they neglect the demand-side effects on urban unemployment.
2
 

However, recent studies of economic growth acknowledge the importance of the demand side 

in economic development. They show that households’ nonhomothetic preferences cause a 

decline in the price of agricultural goods in accordance with income growth, which is one of 

the significant driving forces behind industrialization and economic development. (See 

Echevarria 1997, Kongsamut et al. 2001, and Matsuyama 1992, 2008.) Thus, it is becoming 

standard to take into account the demand side through nonhomothetic preferences in the 

examination of economic development using the multi-sector growth model. Therefore, there 

seems to be a limitation in evaluating the effect of economic development on urban 

unemployment, based on a model with a fixed relative price, as in previous studies. 

 Based on the suggestion from recent growth studies, the aim of this note is to 

reconsider the effect of economic development on urban unemployment with a model taking 

into account the change in the relative price through households’ nonhomothetic preferences. 

To do so, we construct a sector-specific capital version of the Harris–Todaro model in a 

closed economy, where households with nonhomothetic preferences are introduced, and 

examine how urban unemployment is affected by rural development, urban development, and 

labour growth, through a comparative statics analysis. Following are the main findings. First, 

contradicting previous studies, we show that while urban development reduces urban 

unemployment, rural development expands it. Secondly, labour growth normally increases 

urban unemployment. 

 The rest of this note is organized as follows. Section 2 describes the model, Section 3 

examines the effect of economic development on urban unemployment, and, finally, Section 

4 provides conclusions and directions for future studies. 

 

 

2. The Model 

The economy consists of two sectors: one produces an agricultural good (	 ܻ	) in a rural area, 

and the other produces a manufactured good (	 ெܻ	) in an urban area. Each sector produces the 

                                                 
1 The comprehensive reviews of the studies on the Harris–Todaro model are provided by Lall et al. (2006) and 

Basu (1997: Ch. 8-10). 
2 There are not many studies examining the role of the demand side in the Harris–Todaro framework. One 

remarkable exception is Chaudhuri (2000), who incorporates the demand structure into the Harris–Todaro 

model, and reveals that the demand management policy is useful for the reduction of urban unemployment.  



commodity using labour ( 	ܮ	 ) and sector-specific capital ( 	ܭ	 ), where ݅ ൌ ܣ ܯ , . The 

production functions of the sectors are 

 ܻ ൌ ,ܮ൫ܨܣ ൯ (1)ܭ

 and ெܻ ൌ ,ெܮெ൫ܨܯ ெ൯ (2)ܭ

where ܣ and ܯ denote the technology level of each sector. Both production functions are 

assumed to be constant returns to scale, increasing in each factor, and concave: ܨ  Ͳ, ܨ ൏ Ͳ, and ܨ  Ͳ, where ܨ is the first derivative of ܨ with respect to factor ݆ (ൌ  ,(	ܮ ,ܭ
and ܨ  is the second derivative of ܨ. 
 In the rural area, the wage rate is flexible and labour is fully employed. We assume 

that the rural wage rate (	ݓ	) is equal to the average value of the product: 

ݓ  ൌ  ܻܮ ൌ ,ܮ൫ܨܣ ܮ൯ܭ  (3)

where  denotes the relative price of the agricultural good. (3) implies that labourers in the 

rural area own the sector-specific capital for agricultural production and share the income 

from agricultural sales equally.
3
 Thus, the returns to sector-specific capital in the rural area 

are assumed to be null or regarded as being included in the wage. This distribution 

mechanism is often observed as an income-sharing mechanism in the rural areas of low-

income countries. 

 In the urban area, on the other hand, the real wage rate is rigid, and unemployment 

exists. Labour allocation in the urban area is determined by marginal productivity pricing: 

ெݓ  ൌ ,ெܮெ൫ܨܯ ெ൯ (4)ܭ

where ݓெ denotes the rigid urban wage. 

 All households are assumed to be identical and have nonhomothetic preferences, with 

the income elasticity of demand for the agricultural good being less than one. Following 

Matsuyama (1992), households’ preferences are given by the following utility function: 

 ܷ ൌ ሺ ܿ െ ሻఈሺܿெሻఉߛ , ߛ  Ͳ, ߙ  ߚ ൌ ͳ 

where ܿ  is the consumption level of commodity ݅ (ൌ  implies the minimum ߛ and ,(	ܯ ,ܣ

quantity of the agricultural good required for subsistence. With households maximizing 

utility, the demand for both goods satisfies ܿߙெ ൌ ሺߚ ܿ െ  ሻ. Summing up this relationߛ

over all households yields 

ெܥߙ  ൌ ܥሼߚ െ ܮሺߛ  ሻሽܮ  (5)

where ܥ (	݅ ൌ .is the aggregate consumption for each sector’s good (	ܯ ,ܣ
4
  denoteܮ and ܮ 

the numbers of labourer and non-labourer, respectively—the latter earning only from capital 

                                                 
3 This assumption is non-essential to our analysis. If we assume marginal product pricing, as in most previous 

studies, we still obtain almost the same propositions, but with an additional sufficient condition. In this note, the 

average product pricing is assumed for obtaining clearer analytical results, in the way of deriving propositions 

with fewer conditions. 
4 It is noted that under a Stone-Geary type of utility function, (5), (8), and (9) can completely describe the 

demand structure of the model without specifying the households’ budget constraints. (See Matsuyama 1992.) 



income in the urban area. Thus, the total number of households in the economy equals ሺܮ   .ሻܮ

 A seminal feature of the Harris–Todaro model is that rural-to-urban migration occurs 

until the rural wage equals the expected wage in the urban area. In our model, the urban 

unemployed, who do not earn any income, cannot survive because ߛ  Ͳ. To avoid this, we 

assume that the government provides an unemployment benefit such that the unemployed can 

purchase the exact amount of the agricultural good needed for subsistence: ߛ .
5

 The 

government finances the unemployment benefit from a capital tax levied in the urban area.
6
 

Therefore, the Harris–Todaro migration condition in our model is shown as 

ݓ  ൌ ெݓ ெܮெܮ  ܮ  ߛ ெܮܮ   (6)ܮ

where ܮ denotes the number of urban unemployed, and the probability of obtaining a job in 

the urban area is assumed to equal ܮெ ሺܮெ  ⁄ሻܮ . 

 Finally, the market-clearing conditions for a production factor and commodities are as 

follows: 

ܮ   ெܮ  ܮ ൌ ܮ (7)

 ܻ ൌ ܥ (8)

 and ெܻ ൌ ெ (9)ܥ

 

 

3. Analysis 

In this section, we examine how urban unemployment is affected by economic development, 

embodied by an increment in endowments or technology levels. First, we reduce the model to 

a system of five equations. (6) can be rearranged as 

ெܮሺݓ   ሻܮ െ ெܮெݓ െ ܮߛ ൌ Ͳ (10)

Substituting (8) and (9) into (5) yields 

,ெܮெ൫ܨܯߙ  ெ൯ܭ ൌ ,ܮ൫ܨܣ൛ߚ ൯ܭ െ ܮሺߛ  ሻൟ (11)ܮ

 (3), (4), (7), (10), and (11) contain five endogenous variables ( ܮ, ܮெ, ܮ, ݓ,  ) and five 

parameters related to economic development ( ܭ ,ܣ, ܭ ,ܯெ, ܮ ). 

                                                 
5 Unemployment benefit is a way of specifying the source of livelihood for the unemployed, and has been 

studied in the context of Harris–Todaro studies. For example, see Holmlund and Lundborg (1990) and Temple 

(2005). One technical advantage of this setting is that it makes it easy to construct a two-sector model, as in 

previous studies. In our study, the amount of unemployment benefits is non-essential for our analysis. As for its 

finances, our propositions appearing later hold as long as finances are collected in a form that does not affect the 

wage differential between regions (	ݓഥெ ⁄ݓ 	). Another way of considering the livelihood of the unemployed is 

by incorporating the informal sector, and we review the relation between our study and it in the last section. 
6 In order to precisely describe our model, we need two additional equations below: ሺͳ  ߬ሻݎ ൌ ,ெܮெሺܨܯ ܮߛ	　,ሻ	ഥெܭ ൌ  ഥெܭݎ߬

where 	߬	 denotes the tax rate. The first equation describes how the returns to sector-specific capital in the urban 

area (	ݎ	) is determined. The other equation denotes the budget constraint for the government. However, these 

two equations are not substantial for our analysis. 



 To determine the effect of a change in each parameter on ܮ , we totally differentiate 

these equations and obtain 

 

ۈۉ
	ۇۈۈ

ܨܣ െ ݓ Ͳ Ͳ െܮ Ͳܨܣ ெܨܯ Ͳ Ͳ Ͳͳ ͳ ͳ Ͳ ͲͲ ݓ െ ெݓ ݓ െ ߛ ெܮ  ܮ െܮߛܨܣߚ െܨܯߙெ Ͳ Ͳ ܨܣሼߚ െ ܮሺߛ  ሻሽܮ
	
ۋی
ۊۋۋ

ۈۉ
	ۇۈۈ

݀ݓ݀ܮெ݀ܮ݀ܮ݀
	
ۋی
	ۊۋۋ

	
																							ൌ

ۈۉ
	ۇۈۈ

െܨ݀ܣ െ ܯெ݀ܨെܭ݀ܨܣ െ ெܨܯ ܣ݀ܨߚͲെܮெ݀ܭ݀ െ ܭ݀ܨܣߚ  ܯெ݀ܨߙ  ெܭெ݀ܨܯߙ  ܮ݀ߛߚ
	
ۋی
ۊۋۋ

Here, we assume the following two conditions: 

ெݓ   ݓ  ߛ and ܨܣ െ ܮሺߛ  ሻܮ  Ͳ 

The first condition ensures that each sector employs a positive amount of labour. The second 

one implies that this economy produces a sufficient amount of the agricultural good for 

subsistence.
7
 From these assumptions, the determinant of the coefficient matrix is proved to 

be positive: 

|ܣ|  ≡ ெܨܯߚ ቈܨܣሼܮߛܮ െ ெܮሺܨܣ  ܨܣሼ					ሻሽܮ െ ܮሺߛ  ሻሽܮ ሼሺܨܣ െ ெܮሻሺݓ  ሻܮ െ ݓሺܮ െ ሻሽߛ  Ͳ
 Now, we investigate the effect of rural development on the number of unemployed. 

Calculating ߲ܮ ⁄ܣ߲  and ߲ܮ ⁄ܭ߲  yields 

 
ܣ߲ܮ߲ ൌ ͳ|ܣ| ܮܮሼߛܨெܨܯߚ െ ሺܮ  ெܮሻሺܮ  ሻሽܮ  Ͳ (12)

 
ܭ߲ܮ߲ ൌ ͳ|ܣ| ܮܮሼߛܨܣெܨܯߚ െ ሺܮ  ெܮሻሺܮ  ሻሽܮ  Ͳ (13)

Thus, the following proposition is derived. 

 

Proposition 1 

In the Harris–Todaro model with sector-specific capital under nonhomothetic preferences, 

urban unemployment increases with technological progress or capital accumulation in the 

rural area. 

 

                                                 
7 These conditions also guarantee the existence and uniqueness of the equilibrium. 



 In our model, urban unemployment increases with rural development, which is 

therefore harmful for the economy. However, according to the previous studies introduced in 

Section 1, with an increase in the rural wage induced by rural development, wage 

differentials between regions decrease and urban unemployment reduces. This inconsistency 

arises from households’ preferences. With rural development, the real wage in the rural area 

and agricultural production increase. In our model, these increases are accompanied by a 

huge decline in the agricultural price, since the income elasticity of demand for the 

agricultural good is less than one. This decline in  is larger than the increase in the real wage 

in the rural area, which eventually leads to a fall in the nominal wage there.
8
 Therefore, rural 

development expands wage differentials between regions and increases urban unemployment. 

 To make sure that nonhomothetic preferences and the low income elasticity of 

demand for the agricultural good play a crucial role in deriving Proposition 1, let us consider 

two other cases regarding households’ preferences: ߛ ൌ Ͳ and 	ߛ ൏ Ͳ. Firstly, if 	ߛ	 is equal to 

0, which implies households’ preferences are homothetic, 	߲ܮ ⁄ܣ߲ 	 and 	߲ܮ ⁄ഥܭ߲ 	 are equal 

to 0 from (12) and (13). It means that rural development has no effect on urban 

unemployment. Secondly, in the case of 	ߛ ൏ Ͳ, which implies an agricultural good is a 

luxurious good, 	߲ܮ ⁄ܣ߲ 	 and 	߲ܮ ⁄ഥܭ߲ 	 have positive signs, and we obtain a result opposite 

to Proposition 1. Thus, if and only if the income elasticity of demand for the agricultural good 

is less than one, which is the case when 	ߛ  Ͳ, we obtain Proposition 1. 

 Next, we consider the effect of urban development in terms of increments in ܯ or ܭெ. 

The effect of technological progress in the urban area is given by 

 
ܯ߲ܮ߲ ൌ ͳ|ܣ| ܮெܨெܨܯߙ ێێۏ

ெሺͳܮெܨܯۍ െ ெሻߠ ൬ ͳͳ െ ெߠ െ 								ெ௪ಾ൰ߝ െሺݓ െ ሻܨܣ ெܮ  ܮܮ െ ݓ െ ߙߚ ۑۑےெߠܨܣ
ې
 (14)

where ߝெ௪ಾ and ߠெ denote the wage elasticity of labour demand and the labour share in the 

urban area, respectively. Thus, we obtain the following proposition. 

 

Proposition 2 

In the Harris–Todaro model with sector-specific capital under nonhomothetic preferences, 

urban unemployment decreases with technological progress in the urban area, if ߝெ௪ಾ ͳ ሺͳ െ ⁄ெሻߠ . 

 

 Hereafter, we assume that the condition ߝெ௪ಾ  ͳ ሺͳ െ ⁄ெሻߠ  is satisfied. The effect 

of capital accumulation in the urban area is calculated as 

 
ெܭ߲ܮ߲ ൌ ͳ|ܣ| ெܨܯߚ ܨܣߛሼܮܮ െ ሺܮ  ெܮሻሺܮ  										ሻሽܮ െݓܮሼܨܣ െ ܮሺߛ  ሻሽ൨ܮ ൏ Ͳ (15)

and the following proposition is derived. 

 

Proposition 3 

In the Harris–Todaro model with sector-specific capital under nonhomothetic preferences, 

urban unemployment decreases with capital accumulation in the urban area. 

 

 Propositions 2 and 3 contradict the ambiguous effects on urban unemployment in 

                                                 
8 Indeed, ߲ݓ ⁄ܣ߲  and ߲ݓ ⁄ܭ߲  show negative signs. All results of comparative statics are available on request. 



previous studies. In our model, urban development affects unemployment through two 

channels: an expansion of labour demand in the urban area and an increase in the relative 

price. The first channel figures in previous studies as well. The expansion of labour demand 

in the urban area increases the probability of obtaining jobs there. This causes migration from 

the rural to the urban area and increases urban unemployment. Meanwhile, this migration 

increases the rural wage, which in turn helps decrease urban unemployment. Therefore, the 

net effect of an increase in labour demand on unemployment is ambiguous—hence the 

ambiguity in previous studies. However, the second channel, which is unique to our model, 

outweighs the first and removes the ambiguity. Since the supply of the manufactured product 

increases with urban development, the relative price of the agricultural good rises. It raises 

the nominal wage in the rural area and reduces wage differentials between regions.
9
 This 

causes outward migration from the urban area, which contributes to decreasing urban 

unemployment. Summing up the effects working through the above two channels, we can 

show that urban unemployment decreases with urban development, which is therefore 

beneficial to the economy.
10

 However, we need one sufficient condition to derive the definite 

effect of ܯ. 

 Here, it should be noted that from (14) and (15), Proposition 2 and 3 hold regardless 

of the sign of 	ߛ	11.
 It means that these propositions result from endogenizing the relative 

price, rather than from the assumption of households’ preferences. 

 Finally, we calculate the effect of labour growth as follows: 

 
ܮ߲ܮ߲ ൌ ͳ|ܣ| ெܨܯߚ ቈሺܨܣ െ ெܮሻሺݓ  ܨܣሻሼܮ െ ܮሺߛ  														ሻሽܮ ሺܨܣ െ ܮܮߛሻሼߛ െ ெܮሺܨܣ  ሻሽ (16)ܮ

This gives the following proposition. 

 

Proposition 4 

In the Harris–Todaro model with sector-specific capital under nonhomothetic preferences, 

urban unemployment increases with an economy-wide labour growth, if ܨܣ   .ߛ

 

 If the marginal productivity of labour in the rural area is larger than ߛ , urban 

unemployment increases with labour growth. However, if the condition is violated (ܨܣ ൏  ,(ߛ

there arises the possibility of a non-intuitive result: a drop in the number of unemployed as a 

result of labour growth. When the marginal productivity of labour in the rural area is below ߛ, 

the additional labour there cannot produce enough of the agricultural good to sustain the new-

born labour. This raises the price of the agricultural good. If this increase is sufficiently large, 

the nominal wage in the rural area rises, and outward migration from the urban area exceeds 

the additional labour supply in the whole economy. Therefore, the number of urban 

unemployed may decrease. We also notice that this non-intuitive effect of labour growth 

occurs only if the income elasticity of demand for the agricultural good is less than one: 	ߛ  Ͳ. 

 

 

                                                 
ݓ߲	 9 ⁄ܯ߲ 	 and 	߲ݓ ⁄ெܭ߲ 	 are always shown to be positive. 
10 From (4), as well as Propositions 2 and 3, it is noteworthy that the urban unemployment rate also decreases as 

a result of urban development, as in previous studies. 
11 (15) can be rearranged as  డೆడಾ ൌ ଵ|| ெܨܯߚ ሾܨܣܮߛܮ  ܮሺߛ  ܮܨܣሻሼܮ  ݓሺܮ െ ሻሽܨܣ െ   ሿܨܣܮݓ
 and has a negative sign in the case of 	ߛ  Ͳ. 



4. Conclusions 

By introducing households with nonhomothetic preferences into a sector-specific capital 

version of the Harris–Todaro model, we show that urban unemployment decreases with urban 

development, but increases with rural development. This finding is contrary to previous 

studies. We also show that through nonhomothetic preferences, the demand side has an 

important role in the formulation of the propositions discussed in the paper. 

 Finally, we refer to some limitations of our analysis and the room for further 

investigations. First, we only examine the case of the capital that is sector-specific, and the 

analysis can be extended to a mobile capital version of the Harris–Todaro model. Second, our 

assumption about how the urban unemployed earn their livelihoods is not universal. Though 

the unemployment benefit provided by government works well only in a limited number of 

developing countries, it is useful in constructing a two-sector model, and makes our analysis 

comparable with previous studies that are based on two-sector models. The alternative 

model-setting about their sources of livelihood is to incorporate the informal sector, such as 

in Fields (1975), Gupta (1993), Yabuuchi and Beladi (2001), Chaudhuri (2000), Chaudhuri et 

al. (2006), and so on. While this makes the model applicable to developing countries in 

general, another problem arises from the addition of a sector; the economic development in 

rural or urban areas affects the number employed and the wage rate in the informal sector, 

and it has an effect on urban unemployment. Therefore, the results derived from such a model 

depend heavily on how the informal sector has been incorporated into the model, and are 

incomparable with previous studies based on two-sector models. Though it is worthwhile to 

examine such topics, we consider it beyond the aim of this note, and that it should be 

examined separately. 

 Despite above limitations, this note shows that incorporating households with 

nonhomothetic preferences into the conventional Harris–Todaro model provides 

contradictory findings from previous studies, and suggests the importance of the demand 

factor in evaluating the effect of economic development on urban unemployment. 
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