






































































 

 

Figure 1 - Comparative statics
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Notes 
 
This figure illustrates the comparative static results associated with a 20% increase in 
TFP in the urban sector, for the Nash Bargaining case, with either a closed or open 
capital account. The upward sloping line corresponds to the migration condition. It is 
the same for both the open and closed capital account, and does not move in response 
to the shock. The job creation curve (JCC) is downward sloping (closed capital account) 
or vertical (open capital account) and moves in the indicated direction in response to 
the increase in urban TFP.



 

Table 3. The assumptions used in the calibration 
 
 

Constrained parameters/baseline outcomes Value Source 
   
Exponent on labour (agriculture) 0.37 Imam and Whalley (1985) 
Exponent on labour (formal sector)  0.42 Imam and Whalley (1985) 
Agricultural employment share (La)   0.28 ILO LABORSTA, 1990  
Informal sector share of urban labour (u)  0.30 Gong and van Soest (2002) 
   
Annual interest rate (r)    0.04 Standard 
Matching function elasticity (γ) 0.50 Standard 
Monthly job separation rate (λ)   0.06 Gong and van Soest (2002) 
Monthly vacancy fill rate (ratio of matches to vacancies) 0.50 Andolfatto (1996, p. 121)  
Recruitment costs/formal sector output  0.03 See text 
Firing costs/formal sector wage 2.00 See text 
Severance pay/formal sector wage 4.00 Capelleja (1997) – see text  
Search cost elasticity (φ) 2.00 Yashiv (2000, p. 1311) 
     
Formal sector wage/rural wage 1.80 ILO LABORSTA, 1991  
Formal sector wage/informal sector wage  1.10 See text 
   
 



 

 
Table 4. The effects of raising agricultural TFP by 20% 
 
 
  Closed capital account Open capital account 
 Baseline New (NB) New (EW) New (NB) New (EW)
      
Urban unemployment rate 0.30 0.27 0.27 0.30 0.30
Vacancy rate 0.08 0.09 0.10 0.08 0.08
Matching rate 0.04 0.04 0.04 0.04 0.04
      
Formal-informal wage ratio 1.10 1.14 1.13 1.10 1.10
Urban-rural wage ratio 1.80 1.75 1.75 1.80 1.80
Search (% of time, informal sector) 0.19 0.23 0.23 0.19 0.19
      
Agricultural labour (% of total) 0.28 0.34 0.34 0.37 0.37
Formal sector (% of total) 0.50 0.48 0.48 0.44 0.44
Informal sector (% of total) 0.22 0.18 0.18 0.19 0.19
      
Agricultural wages (% increase)  5.95 5.61 0.00 0.00
Formal sector wages (% increase)  3.23 2.51 0.00 0.00
Total labour income (% increase)  0.08 -0.24 -5.33 -5.33
      
Agricultural output (% increase)  29.10 29.35 33.56 33.56
Formal sector output (% increase)  -2.14 -1.86 -13.05 -13.05
Informal sector output (% increase)  -20.39 -22.35 -13.05 -13.05
      
GDP (% increase)  2.56 2.58 -4.16 -4.16
GNP (% increase)  2.56 2.58 1.76 1.76
   
 



 

Table 5. The effects of raising TFP in the formal sector by 20% 
 
 
  Closed capital account Open capital account 
 Baseline New (NB) New (EW) New (NB) New (EW)
      
Urban unemployment rate 0.30 0.24 0.22 0.12 0.08
Vacancy rate 0.08 0.10 0.12 0.16 0.25
Matching rate 0.04 0.05 0.05 0.05 0.06
      
Formal-informal wage ratio 1.10 1.20 1.18 1.76 1.71
Urban-rural wage ratio 1.80 1.68 1.66 1.31 1.25
Search (% of time, informal sector) 0.19 0.30 0.29 0.93 0.95
      
Agricultural labour (% of total) 0.28 0.22 0.22 0.08 0.08
Formal sector (% of total) 0.50 0.60 0.61 0.81 0.85
Informal sector (% of total) 0.22 0.18 0.17 0.11 0.07
      
Agricultural wages (% increase)  17.35 16.34 120.24 123.51
Formal sector wages (% increase)  9.25 7.32 60.00 55.34
Total labour income (% increase)  13.93 13.11 82.95 84.68
      
Agricultural output (% increase)  -8.97 -8.50 -37.10 -37.65
Formal sector output (% increase)  28.99 29.88 149.08 159.83
Informal sector output (% increase)  -25.88 -30.48 -95.48 -97.73
      
GDP (% increase)  18.01 18.13 98.54 104.10
GNP (% increase)  18.01 18.13 30.88 31.55
      



 

Table 6. The effects of raising the matching efficiency index M by 20% 
 
 
  Closed capital account Open capital account 
 Baseline New (NB) New (EW) New (NB) New (EW)
      
Urban unemployment rate 0.30 0.26 0.29 0.24 0.26
Vacancy rate 0.08 0.07 0.06 0.08 0.05
Matching rate 0.04 0.04 0.04 0.05 0.04
      
Formal-informal wage ratio 1.10 1.08 1.11 1.11 1.13
Urban-rural wage ratio 1.80 1.76 1.79 1.72 1.74
Search (% of time, informal sector) 0.19 0.19 0.20 0.23 0.23
      
Agricultural labour (% of total) 0.28 0.28 0.27 0.26 0.25
Formal sector (% of total) 0.50 0.53 0.51 0.56 0.55
Informal sector (% of total) 0.22 0.19 0.21 0.18 0.20
      
Agricultural wages (% increase)  -0.17 1.25 5.58 6.57
Formal sector wages (% increase)  -2.20 0.56 0.83 2.94
Total labour income (% increase)  -0.20 1.05 4.58 5.44
      
Agricultural output (% increase)  0.10 -0.72 -3.14 -3.67
Formal sector output (% increase)  2.09 0.81 12.06 9.43
Informal sector output (% increase)  -11.99 -2.90 -20.91 -14.05
      
GDP (% increase)  0.87 0.73 7.05 6.16
GNP (% increase)  0.87 0.73 1.58 1.88
      
 



 

Table 7. The effects of halving the lump-sum firing cost, initially twice the 
monthly wage in formal sector 
 
 
  Closed capital account Open capital account 
 Baseline New (NB) New (EW) New (NB) New (EW)
      
Urban unemployment rate 0.30 0.28 0.28 0.26 0.25
Vacancy rate 0.08 0.09 0.09 0.09 0.10
Matching rate 0.04 0.04 0.04 0.04 0.04
      
Formal-informal wage ratio 1.10 1.12 1.12 1.15 1.14
Urban-rural wage ratio 1.80 1.77 1.77 1.74 1.72
Search (% of time, informal sector) 0.19 0.21 0.21 0.24 0.25
      
Agricultural labour (% of total) 0.28 0.27 0.27 0.25 0.24
Formal sector (% of total) 0.50 0.53 0.53 0.55 0.57
Informal sector (% of total) 0.22 0.21 0.21 0.20 0.19
      
Agricultural wages (% increase)  3.40 3.18 8.25 8.92
Formal sector wages (% increase)  1.85 1.42 4.46 4.00
Total labour income (% increase)  2.85 2.66 6.81 7.33
      
Agricultural output (% increase)  -1.94 -1.82 -4.55 -4.90
Formal sector output (% increase)  1.80 1.98 9.91 12.42
Informal sector output (% increase)  -5.91 -7.17 -13.54 -18.43
      
GDP (% increase)  1.80 1.82 6.85 8.17
GNP (% increase)  1.80 1.82 2.35 2.53
      
 



 

Table 8. The effects of increasing the job expiry rate by 20%, from 0.06 to 0.072 
per month 
 
 
  Closed capital account Open capital account 
 Baseline New (NB) New (EW) New (NB) New (EW)
      
Urban unemployment rate 0.30 0.34 0.35 0.39 0.43
Vacancy rate 0.08 0.09 0.09 0.08 0.07
Matching rate 0.04 0.05 0.05 0.04 0.04
      
Formal-informal wage ratio 1.10 1.08 1.08 1.03 1.04
Urban-rural wage ratio 1.80 1.78 1.78 1.85 1.88
Search (% of time, informal sector) 0.19 0.19 0.19 0.14 0.13
      
Agricultural labour (% of total) 0.28 0.28 0.28 0.32 0.33
Formal sector (% of total) 0.50 0.47 0.47 0.41 0.39
Informal sector (% of total) 0.22 0.25 0.25 0.27 0.29
      
Agricultural wages (% increase)  -0.94 -0.87 -8.51 -9.56
Formal sector wages (% increase)  -1.93 -1.79 -6.19 -5.54
Total labour income (% increase)  -0.82 -0.76 -7.52 -8.48
      
Agricultural output (% increase)  0.55 0.51 5.36 6.08
Formal sector output (% increase)  -2.98 -3.03 -18.64 -23.45
Informal sector output (% increase)  15.05 15.44 31.82 41.85
      
GDP (% increase)  -1.64 -1.64 -11.02 -13.52
GNP (% increase)  -1.64 -1.64 -2.56 -2.88
   
 
 
 



 

 
Technical appendix on the calibration (not for publication) 
 
Parameter assumptions (details) 
 
1. Technology parameters 
 
The figure for the labour exponent in the agricultural production function we take as 
37%, based on Imam and Whalley (1985), which in turn is based on Kehoe and Serra-
Puche (1983). This figure corresponds quite well to those in Taylor (2002). He reports 
labour shares of 40% for basic grains, 35% for modern grains, 60% for labour-intensive 
cash crops, 32% for capital-intensive cash crops, and 10% for livestock rearing. Without 
detailed information on the respective importance of these crops, we regard 37% as a 
representative figure. 
 
The figure for the labour exponent in the formal sector production function we set at 
43%, again following Imam and Whalley (1985). UNIDO data on the labour share for 
manufacturing suggest a lower value, 22% for 1991, but we choose a higher figure on 
the basis that the non-agricultural sector includes services (with a high labour share) as 
well as manufacturing. Note that otherwise, if we took the UNIDO share at face value 
and combined it with our choice of the labour share for agriculture, this would imply a 
very low aggregate labour share (labour income as a fraction of GDP). 
 
The Kehoe-Serra-Puche figures are a useful starting point but should not be taken too 
literally. First, they are based on relatively old data, requiring strong assumptions about 
parameter constancy over time. Second, they are not obtained by direct measurement, 
but by requiring that the observed sectoral structure is consistent with the equilibrium 
of a CGE model for Mexico. Nevertheless, given that these estimates have been used in 
several previous calibrations of dual economy models for Mexico (Imam and Whalley 
1985, Bhatia 2002) they form a natural starting point for our own analysis, and are less 
arbitrary than other potential choices. 
 
2. Agricultural employment share 
 
The agricultural employment share “La” is set to be 28%, based on ILO data for 1990 
extracted from the LABORSTA database. The exact figure is obtained as the 
economically active population in agriculture divided by the economically active 
population in agriculture, industry and services (both sexes). Our calculation assumes 
that informal sector workers are classed as economically active in industry and services; 
were this not the case, and hence informal sector workers were omitted from the 
denominator, the calculated employment share would have to be adjusted downwards 
to correspond to the variable “La” in the model. For example, with an informal sector 
employment share (“u”) of 30%, the value of “La” would be 21% rather than 28%. 
 
3. Informal sector as a share of urban workforce 
 
We require the baseline equilibrium of the model to match the informal sector's share of 
the urban workforce (“u”) as 30%, based on the estimate of Gong and van Soest (2002, p. 
519).  
 
4. Interest rate 



 

 
We set the annual interest rate at 4%, a figure often used in calibrations of 
macroeconomic models for developed countries (for example, Andolfatto 1996). 
 
5. Matching function elasticity 
 
We set this elasticity to 0.5, a standard choice in the literature on search and matching 
for developed countries. 
 
6. Monthly job separation rate 
 
The monthly job expiry rate λ is set at 6%. This is based on a quarterly figure reported 
by Gong and van Soest (2002), and assuming that the probability of job loss and re-
employment within a quarter is at its steady-state value. Note that given “u” this pins 
down steady-state matches m=λ(1-u) as a fraction of the urban workforce. 
 
7. Monthly vacancy fill rate 
 
In calibrating the vacancy fill rate, the inverse of the duration of vacancies, we have 
little information for developing countries, given data limitations and our relatively 
broad interpretation of what is meant by a "vacancy". Here we follow Andolfatto (1996) 
and Merz (1995) in imposing an average duration of 45 days. Assuming that a vacancy 
may be filled on each day of a 30-day month, this implies that in monthly terms the 
ratio m/v – the rate at which vacancies are filled – is equal to 1-(44/45)^30 or 
approximately 0.50. Since “m” is known (see section 6 above) this pins down the 
vacancy rate v and, given knowledge of m, s and u, this means that we can also pin 
down the matching efficiency index M. 
 
The figure of 45 days comes from a study of the Dutch economy by van Ours and 
Ridder (1992). We are being conservative here: our broad interpretation of a vacancy 
would suggest longer durations are plausible, and we could then match the observed 
size of the informal sector while assuming smaller flow costs of posting a vacancy. 
 
8. Recruitment costs 
 
A key parameter is the flow cost of posting a vacancy, c. To select a value for this 
parameter, we follow the approach of Andolfatto (1996) and impose the ratio of 
recruiting costs to formal sector output in the baseline steady-state. It is important to 
emphasize that our calibration is quite sensitive to the choice of this ratio. As the size of 
recruiting costs is progressively reduced, we need workers to receive a larger allocation 
of the surplus (reducing returns to firms, and hence entry) if we are to continue 
matching an informal sector employment share of 30%. For our baseline calibration, we 
set the ratio at 3%, compared to Andolfatto's use of 1% for the US economy. This 
difference might be justified if the recruitment of formal sector workers is a costlier 
process in developing countries than in the US, for example, because systems for 
transmitting information about labour market opportunities are weaker. The paper 
briefly examines how our conclusions are modified by the alternative choice of 1%, used 
in Andolfatto (1996, p. 120). 
 
9. Firing costs and severance pay 
 



 

The model includes a role for firing costs, F. In the model these firing costs represent a 
resource cost to the firm of job expiry. We set these costs at twice the monthly wage at 
baseline, so that it will have a similar order of magnitude to severance pay. 
 
We set the severance pay parameter P to be four times the monthly wage. This is 
motivated by Mexico's labour market regulations: in essence, a firm that dismisses a 
worker must pay the worker three' months salary plus twenty days of salary for each 
year worked (for example, Capelleja 1997). 
 
Our estimate of the monthly job expiry rate implies an average job duration of almost 17 
months in the formal sector, so that setting P at four times the monthly wage is a 
reasonable approximation. In the calibration, given that severance payments are always 
proportional to salaries, the lump-sum P is adjusted so that it rises or falls in proportion 
to the formal sector wage when a new equilibrium is derived.    
 
10. Elasticity of search costs 
 
For the elasticity of search costs with respect to search intensity, see Yashiv (2000). 
Using microeconomic data, a quadratic function emerges as his preferred specification. 
As in our calibrated model, he assumes search costs are proportional to unemployment 
income - in our model, the informal sector wage. 
 
11. Wage differentials 
 
The ratio of the formal sector wage to the agricultural wage we set at 1.80. This figure is 
based on the ratio of manufacturing earnings per month to those in agriculture for men 
in 1991, using ILO LABORSTA data (originally from a labour force survey). This figure 
should be seen as an upper bound on the true differential, because manufacturing 
workers are likely to be more skilled on average than agricultural workers. For women 
the manufacturing earnings per month are slightly below those in agriculture but this 
appears to be due to differences in working hours. When figures on earnings per hour 
become available, in 1998, the ratio of the manufacturing wage to the agricultural wage 
is around 2.00 for men and women combined, and around 1.50 for women. Venables 
and van Wijnbergen (1993) assumed that the urban marginal product for unskilled 
labour in Mexico was twice that in rural areas. 
 
The ratio of the formal sector wage to the informal sector wage is harder to calibrate, 
given our assumption that workers are homogenous. This is because Gong and van 
Soest (2002) find that their estimated wage differentials, corrected for selection effects, 
differ across subgroups of the population. For men and women with low or 
intermediate education, there is no formal sector wage premium, or even a small 
premium for the informal sector (their Table 5). For the highly educated, who comprise 
19% of the men and 7% of the women in their sample, there is a substantial formal 
sector premium of around 45%, correcting for selection effects. Given the relatively 
small proportion of individuals who are highly educated, and the uncertainties inherent 
in estimating wage differentials, we set the formal-informal sector wage premium at a 
low value, namely 10%. 



 

 
Model solution 
 
We reduce each model to 3 nonlinear simultaneous equations and then solve them 
numerically to obtain unconstrained parameters and outcomes at the baseline 
equilibrium. We then use a similar procedure to solve for the new equilibrium in 
response to a parameter change. At each stage we check that the key equations for the 
steady-state of the model are satisfied by the derived equilibrium. 
 
More details can be made available on request. 
 
 
References in addition to the main paper 
 
Bhatia, Kul B. (2002). Specific and mobile capital, migration and unemployment in a 
Harris-Todaro model. Journal of International Trade and Economic Development, 11(2), 207-
222. 
 
Kehoe, T. J. and Serra-Puche, J. (1983). A computational general equilibrium model with 
endogenous unemployment. Journal of Public Economics, 22, 1-26. 
 
Taylor, J. E. (2002). Trade integration and rural economies in less developed countries: 
lessons from micro economy-wide models with particular attention to Mexico and 
Central America. Report to the Latin America and Caribbean regional office of the 
World Bank, May. 
 


