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ABSTRACT: This paper studies the sectoral impacts of labor migration. We employ LMGE, a multi-sector, multi-labor computable General Equilibrium model. We have distinguished between “skilled-labor” and “unskilled-labor” which may be employed in domestic labor market or abroad. Labor supply is determined endogenously by leisure decision. The Household’s optimization behavior determines the demand functions for commodities and leisure. Finally, time allocation between leisure and work determines labor supply. The model is calibrated based on 2001 Labor Micro Consistent Matrix (L-MCM). L-MCM is a modified Social Accounting Matrix (SAM) which includes 147 commodities and 99 production activities. We find that labor inflow increases GDP and consumption of private households. But, employment may not rise in some sectors. Skilled labor migration increases the employment of unskilled labors in Agriculture, Oil and Gas, and Energy, while it decreases unskilled employment in other sectors. We also find that unskilled labor migration has stronger effect on GDP and consumption compared to skilled labor migration. Our sensitivity analysis proves the robustness of the results. 
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Introduction
Labor mobility has become a main feature of globalization and the global economy. Labor migration has become a common phenomenon facing most developing and developed countries. International labor migration is defined as the movement of people from one country to another to find a job. As highlighted by International Organization of Migration (IOM), an estimated 105 million workers are working in a country other than their country of birth (IOM, 2011).
Labor migration affects host and origin country. Labor migration increases labor supply in destination country and decreases cost of production in favor of labor-intensive sectors. The country of origin avails from labor migration because it eases unemployment pressures and accelerates development through business creation and remittances. According to International Monetary Fund (IMF), these remittances have the capacity to act as a cushion for economic shocks and provide direct benefits to households (IMF, 2006). 
International Labor Organization (ILO) indicates that Iran is becoming a labor exporter. Indeed, Iran now faces an annual outflow of 285 thousands of workers and has a total of 3 million Iranians working abroad (ILO, 2006). Moreover the Organization for Economic Co-operation and Development (OECD) estimates about 2 million immigrants are living in Iran (OECD, 2012). Iran also sees a sizeable drain of highly educated individuals (Carrington and Detragiache, 1998).
Due to importance of labor migration, many researchers are interested in investigating the impacts of migration. Most empirical studies use econometric models to examine the impacts of migration on the economy. Contributions to these researches include those by Docquier et al. (2011), Docquier et al. (2010), Ethan (2005), Edwards and Uretta (2003), and Parrado and Cerrutti (2003). There are also other empirical studies which employ partial equilibrium models and standard neoclassical growth models to investigate economic impacts of migration including Palivos (2009), Palivos and Yip (2007), and Moy and Yip (2006). But, Borjas (1999) states that we need a more detailed model with inter-linkages of various sectors to investigate the impacts of migration. A comprehensive model could show how the economy would change when the labor market might be flooded by millions of new workers. A multi-sector framework is required to examine the ripple effects of migration on other sectors of the economy. Without such a framework, it is impossible to evaluate the consequences of migration. 
Although the Computable General Equilibrium (CGE) models have such a framework, they have rarely used in analysis of labor migration. Dixon et al. (2008) use an economy-wide model to analyze the effects of three broad programs to reduce illegal immigrants in U.S. employment namely tighter border security, taxes on employers, and vigorous prosecution of employers. Their analysis is in favor of taxes on employers. Liu (2011) employs a dynamic general equilibrium model with labor market frictions to explore the economic consequences of illegal immigration. Simulations show that an increase in skilled immigration will raise the wages, employment, and consumption of unskilled workers, and lowers skilled workers’ wages, employment, and their consumption. Using a dynamic computable general equilibrium model, Bohlma (2010) examine the macroeconomic impact of skilled emigration from South Africa. Results indicate that skilled emigration (in the absence of any programs to counter this flow of workers) has a generally negative effect on the economy. Industries with the greatest exposure to the investment and export sectors as well as those with the highest concentration of skilled workers are shown to be most affected. Borgy and Chojnicki (2009) assess the demographic and economic consequences of migration in Europe and the neighborhood countries. Using a general equilibrium overlapping-generations model, they show that the financing of the “Pay-As-You-Go” pension system is substantially improved in the regions receiving the migrants. 
Despite migration is a substantial phenomenon in Iran, few researches has investigated the impacts of migration on the Iranian economy. In fact, we found two relative studies done in Iran.  In the first study, Asgari and Taghavi (2010) have investigated the cause and effects of brain-drain from 135 developing countries including Iran to 16 developed OECD countries from 1990 to 2004. The main result of this research is that brain-drain has a positive and significant effect on the accumulation of human capital, and regional convergence among developing countries with different income. In the other study, Shaterian and Ganji Pour (2010) have examined the impact of Afghans migration to Iran. The results show that Afghans inflow will decrease employment opportunities and increases unemployment.
In this paper, we take one step forward. This paper measures the impacts of different counterfactual scenarios of migration on sectoral production, macro variables, and welfare in Iran. To achieve this, this paper employs LMGE, a multi-sector, multi-labor computable General Equilibrium model, to study the impacts of labor migration. We have distinguished between “skilled-labor” and “unskilled-labor” which may be employed in domestic labor market or abroad. Labor supply is determined endogenously by leisure decision. The model is calibrated based on 2001 Labor Micro Consistent Matrix (L-MCM) which is a modified Social Accounting Matrix (SAM). 
The reminder of this paper is arranged as follows. The CGE model is presented in section two. Then, section three introduces the data used in the model. The estimated results are reported and discussed in section four. Finally, section five concludes.
Theoretical framework of the LMGE model
LMGE provides interactions between different activities, households, and agents through numerous markets of goods, services, and factors of production. Each household has an initial endowment of labor and capital. Household’s utility optimization determines demand for each commodity. On the other hand, producers buy labor and capital from households and produce goods and services in a cost minimization or profit maximization goal. These demand and supply functions interact in different markets. In this framework, at any price, the total value of consumer expenditure equals consumer income. A set of prices and levels of production in each sector characterize equilibrium in the model, such that market demand equals supply for all commodities.
In our model, the economy is characterized by seven different sectors including oil and gas sector, food production, agriculture, energy sector, metals sector, other manufacturing, and services. Production factors consist of skilled labor, unskilled labor, and capital. Production nests of inputs include Capital (K), Labor (L), and Intermediate inputs (M). Activities mix the production inputs in nested Constant Elasticity of Substitution functions (NCES) and produce the commodities. The representative household has an endowment of labor and capital. 
According to theories of labor economics, we assume a trade-off between consumption and leisure. That means if households need to increase consumption, they had to decrease leisure to raise labor supply. In LMGE, the supply of skilled labor is a function of opportunity cost of leisure, price index for composite goods, potential income, share parameters, and elasticity of substitution between leisure and consumption. Similarly, the demand for consumption composite (consumption) depends mainly on potential income, relative prices, and elasticity of substitution between leisure and consumption.
Households may supply labor to different sectors. We assume that labor is not perfectly mobile across sectors. That means the economic resources would not be reallocated completely according to new equilibrium prices and wages. It also implies that factors are not sector-specific. There is an optimization behavior to find the optimal level of labor supply to each sector. Labor owner tries to maximize the revenue from labor supply considering an elasticity of transformation across sectors as well as different sectoral wages.
LMGE model includes various equations. We assume zero profit condition for production sectors, income balance condition for households, and market clearance condition for all markets in the economy. Following section introduces main equations of the model. A full listing of equations is available at Haqiqi and Bahalou Horeh (2014). 
Production structure
We apply a nested structure format for domestic products in the LMGE model. The model assumes a weak separability for inputs and output in this format. According to weak separability, if a function is separable, then its components can be divided into certain subgroups (Bor and Haung, 2010). 
As depicted in figure 1, the upper nest of the nested structure comprises the value added nest and intermediate inputs nest. Firms supply the products thorough the constant elasticity of transformation (CET) function. In addition, the intermediate nest is an aggregate of various goods that are themselves a nested combination of transport margin, trade margin, and domestic and imported goods. The value added nest aggregates capital and labor. The labor nest combines skilled and unskilled labor. Finally, the Armington nest aggregates imported and domestic goods. 
We assume that inputs needed for joint production in each sectors are divided into two groups: intermediate inputs and primitive inputs, i.e. labor and capital. Therefore, the functional form of the upper nest of production can be shown as a zero profit condition in each sector:

	(1)	
where π is the profit. The first phrase (1-1) shows unit revenue and the second (1-2) presents unit cost.  PP, PVA, PMA are the product cost, value added composite cost index, and intermediate inputs composite cost index respectively. Furthermore, str is tax on products,α is the share of each nest in production cost,δ is share of each product in total production, θ is elasticity of transformation, β elasticity of substitution in the first nest, s is sector index, klm refers to the first nest, va refers to the value added nest, ma refers to the intermediate inputs nest, and g refers to goods. 
As the cost of intermediate inputs consists of input price, transport cost, and trade margin, we can express the intermediate inputs nest as follows:

	(2)
where PIN, PWH, PTP are transport margin, trade margin, and intermediate inputs cost index, respectively. Furthermore, α shows the share of each component in this nest and β is the elasticity of substitution. Other indices are as before. 
Capital and labor combine together in the value added nest which can be shown as follows:

	(3)
where PL is the index for labor nest, l and k refer to labor and capital, respectively, α is the share of each component in this nest and β is the elasticity of substitution between labor and capital. 
On the other hand, we can express the labor nest as below:

	(4)
where w is wage index, skl refers to skilled labor and usl refers to unskilled labor, α is the share of each labor type in this nest and β is the elasticity of substitution between skilled and unskilled labor. 
Finally, we can show the Armington nest which aggregates domestic and imported goods as follows:

	(5)
where PD and PM are domestic and imported goods price index, m and dp depict imported and domestic products. 
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Labor market structure
Some assumptions are required in the model to completely represent the Iranian labor market. We assume the minimum wage policy for unskilled labor that is being applied by the Iranian government on wage rates. It would result in an involuntary unemployment for unskilled labor. 
Some CGE models assume complete mobility of labor and capital between sectors. In these models, the economic resources would be reallocated completely based on new equilibrium prices and wages. Nevertheless, complete mobility is sometimes inappropriate for the analysis. Some other models assume immobility of factors, which means that factors are sector-specific. This assumption is not also appropriate for Iran. Hence, we assume incomplete labor mobility between sectors. In other words, labor is neither completely mobile, nor immobile. 
Demand function for labor 
The demand for labor is obtained by solving the firm’s optimization problem. Demand function of labor is as follows in this model:

	(6)
where Q, AL, and D are production level in the initial state, activity level, and demand for labor, respectively. Other indices are chosen as before. According to this equation, demand for labor is directly affected by activity level and indirectly affected by “proportion of wage relative to other prices”. It also indicates that the share of labor in total cost of production has significant role in demand for labor.     
One should notice that if there is no substitution between the value added nest and the intermediate inputs nest, demand for labor will be as equation (7); in this case, changes in prices of intermediate inputs have no effect on labor demand.

	(7)
Likewise, if the elasticity of substitution between labor and capital be equal to zero, the demand function for labor will be as below:

	(8)
In other words, neither changes in prices of intermediate goods nor changes in capital rent affects labor demand.
Finally, if the elasticity of substitution between skilled and unskilled labor be equal to zero, the demand function for l labor type will be:

	(9)
This demand function expresses that if we assume zero substitution in the production structure (Leontief function), demand for labor will be depended only to activity level and technical coefficients. 
Labor supply function
The unskilled labor supply in the LMGE model is exogenous. However, supply of skilled labor is determined based upon choice between consumption and leisure. Any time spent in leisure means losing potential earnings, so that the opportunity cost of leisure is lower consumption. It means that the more hours the labors work the more earnings they earn to consume. Therefore, we can define the utility function of consumer based on leisure and consumption and the implicit expenditure function correspond to this utility function can be obtained as follows:

 	(10)
where PE, CPI, PZ, ω, σ are implicit index for household’s expenditure, consumer price index, opportunity cost of leisure, share parameter, and elasticity of substitution between work and leisure, respectively. The h index refers to households, c refers to consumption and z refers to leisure. We can also express the leisure demand function as follows:

	(11)
where WL and E are household’s utility level, and benchmark expenditure. 
Since the cost opportunity of leisure indicator is equal to the skilled labor wage index, we can show the leisure demand function as follows:

	(12)
The estimated leisure demand function then determines supply of skilled labor given by S as follows:

	(13)
where TE is the index for time endowment available to households. 
Foreign trade structure
Supply of exports in the LMGE is a function of production level, exchange rate, foreign price, and elasticity of substitution between domestic supply and exports. Demand for imports is also a function of households’ income, production level, and demand for foreign exchange. The exchange rate is determined in interaction of demand for foreign exchange and supply of it. Moreover, supply of products to foreign world is obtained by solving the firm’s optimization problem as:

	(14)	
where X is export and PX is export goods price index. 
Similarly, demand function for imports is obtained by solving the firm’s optimization problem as:

	(15)	
where PKLM is price index for the KLM nest. 

Data
The model is calibrated based on 2001 Labor Micro Consistent Matrix (L-MCM). The L-MCM is a modified Social Accounting Matrix (SAM). The basic data in construction of the L-MCM are compiled from 2001 SAM and 2001 input-output (IO) tables (147 commodities and 99 industries) published by Statistical Center of Iran (SCI). We use both sources to construct the L-MCM. The 2001 IO table includes tables of use, supply, import, trade and transport margin, and capital formation. 
The abstract form of L-MCM consists of seven commodities and seven production sectors. Indeed, we aggregate similar commodities based on Central Product Classification (CPC) codes and activities based on International Standard Industrial Classification of all economic activities (ISIC) codes into seven major categories in the L-MCM. Regarding this fact that labor market is the main focus of our study, we distinguish skilled and unskilled labor types. 
The L-MCM is a balanced matrix in which row and columns sums are zero. Columns of the L-MCM correspond to production sectors or consumers, and rows correspond to commodities. In the L-MCM, each row portrays a market balance, and each column shows either zero profit condition or income balance condition. The L-MCM shows the financial flows between all economic agents through markets or transfer payments. In the L-MCM, a positive number shows value of earnings, while a negative number is value of expenditures. 
 
Table 1: Labor Micro Consistent Matrix, production sectors (Millions of Rials)
	 
	Agriculture
	Oil and Gas Sector
	Food Production
	Energy Sector
	Production of metals
	Industry
	Services

	Agriculture
	1,050
	
	-533
	
	
	-7
	-19

	Oil and Gas
	
	941
	
	-89
	-78
	-39
	-6

	Food
	-61
	
	871
	
	-9
	-41
	-105

	Energy
	-13
	-3
	-13
	309
	-40
	-8
	-123

	Metals
	
	
	-8
	
	322
	-472
	-46

	Industry
	-101
	-12
	-46
	
	-4
	1,497
	-275

	Services
	-46
	-7
	-5
	
	-7
	-74
	4,367

	Saving
	
	
	
	
	
	
	

	Skilled Labor
	-26
	-29
	-69
	-29
	-44
	-206
	-948

	Unskilled Labor
	-2
	-3
	-16
	-7
	-10
	-47
	-52

	Mix Income
	-588
	-1
	-62
	
	-6
	-34
	-1,088

	Surplus
	-211
	-886
	-120
	-185
	-122
	-570
	-1,706



Table 2: Labor Micro Consistent Matrix, Final Demand, Margins and Institutions  (Millions of Rials)
	 
	Capital formation
	Households
	Import
	Margin
	Export
	Public sector

	Agriculture
	-114
	-736
	78
	379
	-98
	

	Oil and Gas
	-23
	
	12
	84
	-801
	

	Food
	-33
	-1,151
	232
	395
	-99
	

	Energy
	
	-106
	16
	55
	-74
	

	Metals
	-18
	-27
	97
	191
	-38
	

	Industry
	-1,668
	-511
	752
	464
	-96
	

	Services
	-74
	-1,602
	104
	-1,568
	-86
	-1,001

	Saving
	1,931
	-1,494
	
	
	
	-437

	Skilled Labor
	
	1,351
	
	
	
	

	Unskilled Labor
	
	137
	
	
	
	

	Mix Income
	
	1,779
	
	
	
	

	Surplus
	
	2,362
	
	
	
	1,437



Policy simulation analysis
This study employs LMGE model as a structure for economic impact analysis of labor migration in Iran. We measure the effects on sectoral skilled and unskilled labor employment, activity level, consumption, and GDP. 
Simulation scenarios
To measure the impacts of migration, we apply five counterfactual scenarios on migration of both skilled and unskilled labor. These scenarios are presented in table 2. We should mention that positive entries in this table refer to labor immigration and negative entries refer to labor emigration. For instance, scenario 1 means that supply of labor increases by two percent due to immigration of foreign workers into Iran. Likewise, scenario 6 expresses that five percent of labors emigrate from Iran to other countries. 

Table 3: Scenarios on migration of skilled and unskilled labor
	
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4
	Scenario 5
	Scenario 6
	Scenario 7

	Change in labor supply
	+2%
	+5%
	+10%
	+20%
	-2%
	-5%
	-10%


 
Impacts of labor migration on GDP and consumption
Our calculations demonstrate that unskilled labor immigration has positive impact on GDP.  As shown in figure 1, GDP increases in scenario 1, 2, 3, 4. A 2% unskilled labor increase due to migration in scenario 1 will increase GDP by 1.34%. Similarly, 5% unskilled labor inflow in scenario 2 will raises GDP by 3.32%. And 20% increase in unskilled labor force affects GDP by 12.71%.
We found that skilled labor inflow will raises GDP too but in lower amounts. A 2% skilled labor increase due to migration in scenario 1 will increase GDP by 0.64%. Similarly, 5% skilled labor inflow in scenario 2 will raises GDP by 1.57%. And 20% increase in skilled labor force affects GDP by 5.91%.


Figure 1: Impacts of labor migration on GDP under different scenarios of skilled and unskilled labor migration

We found that GDP decreases by 1.36% because of 2% reduction in unskilled labor supply (scenario 5), while it decreases by 6.96% after 10% reduction in unskilled labor supply (scenario 7). GDP also falls due to skilled labor outflow. 
Results indicate that migration have a similar effect on consumption. Immigration of skilled and unskilled labor will increase consumption, while emigration will reduce it. As figure 2 depicts, the more the migration magnitude, the more its effects on consumption. 
In addition, we see that unskilled labor migration have stronger effect on GDP and consumption compared to skilled labor migration. Why does skilled labor inflow affect GDP less than unskilled labor inflow? It seems that skilled labor inflow reduces the skilled labor wage and therefore the opportunity cost of leisure will decline. As the opportunity cost of leisure determines the labor supply, the skilled labor will choose to work less and rest more. This leads to lower domestic skilled labor supply. Therefore, the rise in GDP will be less than expected.  

Figure 2: Impacts of labor migration on consumption under different scenarios of skilled and unskilled labor migration

Impact of labor migration on skilled and unskilled labor employment
Skilled labor inflow will increase skilled labor employment in all sectors. Our simulations suggest that employment of skilled workers increase in all sectors when skilled labors flow into the country and it decrease when skilled labors emigrate from the country (see figure 3). Highest employment change happens in Agriculture, Oil and Gas sector, and Energy sector. Appendix of this paper includes detailed tables with more information about impacts on each sector. 
However, the impact of skilled labor inflow on unskilled labor employment is not straightforward. Skilled labor migration increases the employment of unskilled labors in Agriculture, Oil and Gas, and Energy, while it decreases in other sectors. On the other hand, skilled labor outflow decreases the employment of unskilled labors in Agriculture, Oil and Gas, and Energy sectors, while it expands in other sectors (see figure 4). Indeed, there is a substitution between skilled and unskilled workers in economic sectors.
We found that under unskilled labor migration the employment of skilled labor and unskilled labor move in opposite direction.  Unskilled labor immigration into the country decreases skilled employment in all sectors (scenario 1, 2, 3, 4). And unskilled labor outflow increases skilled employment (see figure 5, scenario 5, 6, 7). On the other hand, unskilled labor inflow (under scenarios 1, 2, 3, and 4) increases the employment of unskilled labor in all sectors; while unskilled labor outflow reduces the employment of unskilled labors reduces (see figure 6). 


	
Figure 3: Percentage change in sectoral employment of skilled labor under different scenarios on skilled labor migration


	

	
Figure 4: Percentage change in sectoral employment of unskilled labor under different scenarios on skilled labor migration
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Figure 5: Percentage change in sectoral employment of skilled labor under different scenarios on unskilled labor migration


	

	
Figure 6: Percentage change in sectoral employment of unskilled labor under different scenarios on unskilled labor migration

	



Impact of labor migration on activity level of sectors
We found that labor inflow will foster activity level for all sectors, while labor outflow will tighten production in all sectors. As figure (7) reveals, that skilled labor inflow to the country expands activity level of all sectors (scenario 1, 2, 3, 4). It shows that outflow of skilled labor (scenarios 5, 6, 7) diminishes all sector’s activity level. Unskilled labor migration has a similar effect on activity level of sectors; inflow of unskilled labor increases the activity levels and outflow of unskilled labors decreases activity levels (see figure 8). Look at the table 4, 5, 6, and 7 in appendix for more details.

	
Figure 7: Percentage change in activity level of sectors under different scenarios on skilled labor migration


	

	

	Figure 8: Percentage change in activity level of sectors under different scenarios on unskilled labor migration



Conclusion
Previous studies have estimated the impacts of brain-drain on human capital, but this paper goes one step further and calculates the general equilibrium impacts of labor migration in Iran. While undoubtedly labor inflow increases GDP and consumption of private households, our analysis makes it clear that employment may not increase in some sectors. Skilled labor migration increases the employment of unskilled labors in Agriculture, Oil and Gas, and Energy, while it decreases unskilled employment in other sectors.
Unskilled labor migration has stronger effect on GDP and consumption compared to skilled labor migration. Under reasonable assumption, skilled labor inflow reduces the skilled labor wage and therefore the opportunity cost of leisure will decline. Therefore, the skilled labor will choose to work less and rest more. The result is lower domestic skilled labor supply and less than expected GDP rise. We conducted a sensitivity analysis[footnoteRef:1] and found that the results are robust.  [1:  The huge information produced in sensitivity analysis are available upon request through email. ] 

It will be important to continue to study the impacts of migration on national production, domestic labor income, redistribution, and exchange rate. In future works it will also be important to expand the analysis to include different job categories. Much more can be done to understand and quantify the economic impacts of labor migration. 
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Appendix: Impacts of labor migration in Iran

Table 4: Impacts of skilled labor migration on employment and activity
	Skilled labor flow
	(%)
	
	
	
	
	
	

	
	+2%
	+5%
	+10%
	+20%
	-2%
	-5%
	-10%

	Skilled labor employment
	
	
	
	
	
	
	

	Agriculture
	5.15
	13.10
	26.91
	56.64
	-5.04
	-12.37
	-24.01

	Oil and Gas Sector
	4.79
	12.16
	24.89
	52.01
	-4.70
	-11.58
	-22.56

	Food Production
	3.14
	7.85
	15.71
	31.47
	-3.13
	-7.82
	-15.61

	Energy Sector
	3.99
	10.04
	20.33
	41.56
	-3.95
	-9.79
	-19.30

	Metals Sector
	3.28
	8.20
	16.46
	33.09
	-3.27
	-8.15
	-16.23

	Industry
	3.27
	8.20
	16.45
	33.09
	-3.26
	-8.14
	-16.22

	Other Manufacturing and Services
	3.29
	8.24
	16.51
	33.14
	-3.28
	-8.19
	-16.33

	
	
	
	
	
	
	
	

	Unskilled labor employment
	
	
	
	
	
	
	

	Agriculture
	0.87
	2.14
	4.19
	8.10
	-0.88
	-2.23
	-4.55

	Oil and Gas Sector
	0.69
	1.71
	3.36
	6.48
	-0.70
	-1.79
	-3.65

	Food Production
	-0.11
	-0.26
	-0.51
	-0.97
	0.11
	0.28
	0.58

	Energy Sector
	0.30
	0.75
	1.46
	2.76
	-0.31
	-0.79
	-1.64

	Metals Sector
	-0.04
	-0.10
	-0.19
	-0.36
	0.04
	0.10
	0.21

	Industry
	-0.04
	-0.10
	-0.19
	-0.36
	0.04
	0.10
	0.22

	Other Manufacturing and Services
	-0.03
	-0.08
	-0.17
	-0.34
	0.03
	0.08
	0.15


	Activity level
	
	
	
	
	
	
	

	Agriculture
	0.64
	1.59
	3.10
	5.96
	-0.65
	-1.66
	-3.41

	Oil and Gas Sector
	0.54
	1.33
	2.60
	5.00
	-0.55
	-1.39
	-2.84

	Food Production
	0.66
	1.62
	3.18
	6.10
	-0.67
	-1.70
	-3.48

	Energy Sector
	0.65
	1.60
	3.14
	6.03
	-0.66
	-1.67
	-3.43

	Metals Sector
	0.69
	1.70
	3.32
	6.40
	-0.70
	-1.77
	-3.63

	Industry
	0.68
	1.67
	3.28
	6.31
	-0.69
	-1.75
	-3.58

	Other Manufacturing and Services
	0.64
	1.59
	3.12
	6.00
	-0.66
	-1.66
	-3.40





Table 5: Impacts of unskilled labor migration on employment and activity
	unskilled labor flow
	(%)
	
	
	
	
	
	

	
	+2%
	+5%
	+10%
	+20%
	-2%
	-5%
	-10%

	Skilled labor employment
	
	
	
	
	
	
	

	Agriculture
	-2.49
	-6.10
	-11.79
	-22.09
	2.56
	6.54
	13.58

	Oil and Gas Sector
	-2.32
	-5.70
	-11.03
	-20.75
	2.39
	6.09
	12.61

	Food Production
	-1.22
	-3.02
	-5.99
	-11.78
	1.22
	3.07
	6.19

	Energy Sector
	-1.91
	-4.70
	-9.18
	-17.53
	1.95
	4.94
	10.13

	Metals Sector
	-1.38
	-3.43
	-6.77
	-13.19
	1.40
	3.52
	7.13

	Industry
	-1.38
	-3.43
	-6.76
	-13.17
	1.40
	3.52
	7.12

	Other Manufacturing and Services
	-1.33
	-3.31
	-6.54
	-12.76
	1.35
	3.39
	6.87

	
	
	
	
	
	
	
	

	Unskilled labor employment
	
	
	
	
	
	
	

	Agriculture
	1.33
	3.28
	6.47
	12.58
	-1.34
	-3.38
	-6.86

	Oil and Gas Sector
	1.43
	3.55
	7.02
	13.74
	-1.44
	-3.63
	-7.34

	Food Production
	2.12
	5.30
	10.62
	21.30
	-2.11
	-5.28
	-10.55

	Energy Sector
	1.69
	4.20
	8.35
	16.49
	-1.70
	-4.26
	-8.57

	Metals Sector
	2.01
	5.03
	10.07
	20.13
	-2.01
	-5.04
	-10.07

	Industry
	2.01
	5.04
	10.07
	20.15
	-2.01
	-5.04
	-10.07

	Other Manufacturing and Services
	2.04
	5.11
	10.23
	20.49
	-2.04
	-5.10
	-10.20

	
	
	
	
	
	
	
	

	Activity level
	1.38
	3.41
	6.73
	13.07
	-1.39
	-3.51
	-7.13

	Agriculture
	1.46
	3.63
	7.18
	14.05
	-1.48
	-3.72
	-7.52

	Oil and Gas Sector
	1.36
	3.37
	6.65
	12.90
	-1.38
	-3.48
	-7.06

	Food Production
	1.34
	3.33
	6.56
	12.73
	-1.36
	-3.43
	-6.97

	Energy Sector
	1.29
	3.20
	6.29
	12.17
	-1.31
	-3.30
	-6.72

	Metals Sector
	1.30
	3.22
	6.35
	12.29
	-1.32
	-3.33
	-6.77

	Industry
	1.31
	3.26
	6.41
	12.43
	-1.33
	-3.36
	-6.83

	Other Manufacturing and Services
	1.38
	3.41
	6.73
	13.07
	-1.39
	-3.51
	-7.13




Table 6: Impacts of skilled labor migration on export and import
	Skilled labor flow
	(%)
	
	
	
	
	
	

	
	+2%
	+5%
	+10%
	+20%
	-2%
	-5%
	-10%

	Export
	
	
	
	
	
	
	

	Agriculture
	0.61
	1.50
	2.91
	5.47
	-0.63
	-1.61
	-3.34

	Oil and Gas Sector
	0.46
	1.13
	2.20
	4.15
	-0.48
	-1.21
	-2.51

	Food Production
	0.69
	1.70
	3.30
	6.24
	-0.71
	-1.82
	-3.77

	Energy Sector
	0.65
	1.59
	3.08
	5.82
	-0.67
	-1.70
	-3.52

	Metals Sector
	0.77
	1.90
	3.69
	6.99
	-0.79
	-2.02
	-4.18

	Industry
	0.75
	1.84
	3.57
	6.77
	-0.77
	-1.95
	-4.04

	Other Manufacturing and Services
	0.84
	2.07
	4.03
	7.68
	-0.86
	-2.19
	-4.52

	
	
	
	
	
	
	
	

	Import
	
	
	
	
	
	
	

	Agriculture
	0.66
	1.61
	3.12
	5.91
	-0.67
	-1.71
	-3.55

	Oil and Gas Sector
	0.58
	1.42
	2.75
	5.22
	-0.59
	-1.51
	-3.11

	Food Production
	0.54
	1.34
	2.59
	4.89
	-0.56
	-1.43
	-2.95

	Energy Sector
	0.66
	1.63
	3.16
	5.99
	-0.68
	-1.73
	-3.59

	Metals Sector
	0.64
	1.56
	3.04
	5.77
	-0.65
	-1.66
	-3.43

	Industry
	0.55
	1.34
	2.61
	4.93
	-0.56
	-1.43
	-2.97

	Other Manufacturing and Services
	0.50
	1.22
	2.37
	4.46
	-0.51
	-1.31
	-2.71

	
	
	
	
	
	
	
	






Table 7: Impacts of unskilled labor migration on import and export
	unskilled labor flow
	(%)
	
	
	
	
	
	

	
	+2%
	+5%
	+10%
	+20%
	-2%
	-5%
	-10%

	Skilled labor employment
	
	
	
	
	
	
	

	Agriculture
	1.37
	3.39
	6.68
	12.95
	-1.39
	-3.50
	-7.11

	Oil and Gas Sector
	1.53
	3.79
	7.50
	14.71
	-1.54
	-3.87
	-7.82

	Food Production
	1.29
	3.18
	6.26
	12.08
	-1.31
	-3.30
	-6.72

	Energy Sector
	1.33
	3.30
	6.50
	12.60
	-1.35
	-3.41
	-6.94

	Metals Sector
	1.21
	2.98
	5.85
	11.25
	-1.23
	-3.10
	-6.33

	Industry
	1.23
	3.05
	5.99
	11.54
	-1.25
	-3.17
	-6.45

	Other Manufacturing and Services
	1.14
	2.81
	5.51
	10.57
	-1.16
	-2.93
	-5.99

	
	
	
	
	
	
	
	

	Unskilled labor employment
	
	
	
	
	
	
	

	Agriculture
	1.33
	3.29
	6.47
	12.55
	-1.34
	-3.39
	-6.90

	Oil and Gas Sector
	1.41
	3.50
	6.91
	13.47
	-1.42
	-3.59
	-7.26

	Food Production
	1.44
	3.58
	7.06
	13.78
	-1.46
	-3.67
	-7.43

	Energy Sector
	1.32
	3.27
	6.44
	12.47
	-1.34
	-3.37
	-6.86

	Metals Sector
	1.35
	3.34
	6.59
	12.81
	-1.36
	-3.44
	-6.98

	Industry
	1.44
	3.57
	7.05
	13.75
	-1.45
	-3.66
	-7.41

	Other Manufacturing and Services
	1.49
	3.70
	7.31
	14.29
	-1.50
	-3.78
	-7.65

	
	
	
	
	
	
	
	





Unskilled Labor	
Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	1.3418225879818113	3.324424530497283	6.5498484958480718	12.713695838303806	-1.3581025910036741	-3.4262035687884884	-6.9572472029683974	Skilled Labor	
0.6359095766647308	1.5693371779232261	3.0742013183543415	5.9142809023358556	-0.64737073129904665	-1.64107600312613	-3.3625562698811562	
%



Unskilled Labor	
Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	1.3927074589085178	3.4524494380247095	6.8084033549546534	13.23955907823327	-1.4085451047254671	-3.5513948418105246	-7.2043933107168829	Skilled Labor	
0.63802060062898813	1.5736995242096039	3.0800374336726666	5.9155920357333409	-0.65001621132372411	-1.6487189785974521	-3.3815526074561277	
%



Agriculture	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	5.1528849480397811	13.098495169838165	26.912075365456104	56.643406444209091	-5.0367335245669498	-12.372321679873616	-24.006446605774716	Oil and Gas Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	4.7949926992339353	12.15971509390455	24.887750818653693	52.005125627967956	-4.7018188946352897	-11.578718450791481	-22.563358348202392	Food Production	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	3.1355239972674211	7.8450498926029963	15.708298064670453	31.472735380840753	-3.1317895350560954	-7.8216266735506519	-15.613466873261546	Energy Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	3.9878737509698059	10.043003698688757	20.325561589661479	41.559059185797032	-3.9456044716196348	-9.7862117930639219	-19.30072925146138	Metals Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	3.2751098721175258	8.2037397686832705	16.45709088261027	33.089307137072105	-3.266072398133002	-8.1470556853443519	-16.228950587846157	Industry	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	3.274201447777509	8.2018592194556206	16.454776770479139	33.090899509167521	-3.2649045689343459	-8.1437825287660495	-16.221223236158899	Other Manufacturing and Services	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	3.2892747147301082	8.2353982226119609	16.507666647490584	33.138501073743946	-3.282231390988255	-8.1910647893534314	-16.328673273118589	



Agriculture	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	0.86521365392400185	2.1376299049015834	4.1948478600254857	8.096469635767864	-0.87950652419143127	-2.2268183510117279	-4.5531148281499085	Oil and Gas Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	0.69341786081478229	1.7128471698059335	3.3605219878245292	6.4840516101583026	-0.7048722336434079	-1.7850730942071678	-3.6511270291377795	Food Production	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	-0.10702295539430917	-0.26273139787817973	-0.51055122484718851	-0.96851297287695426	0.10972572110754558	0.27983602178820488	0.57961213592090277	Energy Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	0.30490379627983277	0.74849812463606569	1.455061969930127	2.7600447522313387	-0.31168511421280176	-0.7945445865001346	-1.6423397532281718	Metals Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	-3.9447141881332491E-2	-9.7007280535454946E-2	-0.18915315006224928	-0.3615339259384398	4.0313462008856445E-2	0.10266419353670569	0.21214589050888591	Industry	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	-3.9886777333786316E-2	-9.78754266506177E-2	-0.19014482277536221	-0.36093785612275608	4.0917333104983931E-2	0.1044477442817328	0.21676775357366601	Other Manufacturing and Services	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	-3.2592261973762859E-2	-8.2393446530004702E-2	-0.16748224134884859	-0.34312089324427658	3.1957457729969795E-2	7.8680442074507959E-2	0.15248088560799786	



Agriculture	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	-2.4898196850873799	-6.096778247204715	-11.787873771918328	-22.087279340639874	2.5610084593951727	6.5422693474249733	13.576268372895003	Oil and Gas Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	-2.3232125835905948	-5.6958358948951275	-11.034526190210633	-20.754849148521146	2.3859605515525812	6.0873357035312159	12.605382088601306	Food Production	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	-1.2150539522159276	-3.0227913721842858	-5.9948382630516051	-11.778590850176419	1.22277612956796	3.0710111898755388	6.1872057745252285	Energy Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	-1.9078522330425181	-4.7014829884784781	-9.181311120781432	-17.526540844497614	1.9469082486703648	4.9399225909907072	10.133826140145699	Metals Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	-1.382441963306039	-3.4294952918324406	-6.7707792319515514	-13.192322986324355	1.3966789423660386	3.5185380383563607	7.1269296725618085	Industry	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	-1.380793780442735	-3.4250216414640149	-6.7607350435696763	-13.168767800670253	1.3952913841013714	3.5155137547576052	7.1226355270519708	Other Manufacturing and Services	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	-1.334329625105779	-3.3112440048664187	-6.5410212199736408	-12.759322315365647	1.3474557804516563	3.3934303214254742	6.8698290680822005	



Agriculture	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	1.3250144883471418	3.2840060792370451	6.4743642467535389	12.584770926039091	-1.3405223413941014	-3.3807127882146393	-6.8613597454911703	Oil and Gas Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	1.4288541248046021	3.5483780938243781	7.0190223076513334	13.736077007406845	-1.4415901955502992	-3.6284622160826951	-7.3398870791082436	Food Production	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	2.1177315959151342	5.2995672702182475	10.616293466740645	21.29950283205628	-2.1149450995383567	-5.2819855430165275	-10.545817386237378	Energy Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	1.6874238392190266	4.2020982866511494	8.3510734138121485	16.493891399627646	-1.6953914968870554	-4.2552196538911824	-8.5655677944360047	Metals Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	2.0138751963368828	5.0343808098089013	10.067553657508288	20.129455151883935	-2.0140786183954207	-5.0354441428237422	-10.071669532895521	Industry	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	2.0148981599682401	5.0373002275629686	10.074668478894733	20.149012302827849	-2.0148831509412268	-5.0371087804779719	-10.073832397642631	Other Manufacturing and Services	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	2.0437338586244289	5.1115311407187072	10.230226595094983	20.488624053438805	-2.0426218329072552	-5.1043226587038415	-10.201226526838949	



Agriculture	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	0.64280913826864228	1.5856110582359781	3.1036570391343554	5.962061807022434	-0.65484598276509742	-1.6608574950878761	-3.4060636221325158	Oil and Gas Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	0.53755180176457973	1.3265007615753681	2.5983226604782139	4.9983008467753276	-0.54720503531614562	-1.3872812292299974	-2.842851509015127	Food Production	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	0.65759579654718603	1.6222473121851433	3.1758616147531367	6.1024752203769301	-0.66982100486312723	-1.6986497921694241	-3.4828908367920075	Energy Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	0.64906309379177962	1.6011556314983655	3.1357232265690542	6.0305072727604658	-0.66017018348673062	-1.6741985478690546	-3.4313378297295407	Metals Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	0.68739933426882482	1.6967902482671198	3.3249645170002617	6.400417897019639	-0.69963248035687164	-1.773113254486347	-3.6315752597300244	Industry	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	0.67747718184258954	1.6724268584082935	3.2776845614086252	6.3111820923797515	-0.68942860770279113	-1.7471163831210168	-3.577809734872639	Other Manufacturing and Services	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	0.64419249454279603	1.5903359688962218	3.1170238415004405	6.0027608015806724	-0.65554722739612625	-1.6611870771488313	-3.4016745710148122	



Agriculture	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	1.3770173798014509	3.4127040349989777	6.7272139507413398	13.070718293874384	-1.3931485124576315	-3.5134506471511506	-7.1303971483939961	Oil and Gas Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	1.4629225799521972	3.6324228249565707	7.1831614090720031	14.0474451045288	-1.4762601982459258	-3.716172410975016	-7.5186020314375597	Food Production	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	1.36117658929007	3.372591095231714	6.6453418034702727	12.9008485735175	-1.3775958320198938	-3.4751163449677991	-7.0556356896596899	Energy Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	1.3445287681245639	3.3303856736372577	6.5604195004726362	12.730333921117312	-1.3602927118915666	-3.4324729594845724	-6.9710644430697322	Metals Sector	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	1.2911130629980949	3.1958896335830755	6.2870044084040178	12.16620080937872	-1.308426992258227	-3.3038818642828871	-6.7191387801476194	Industry	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	1.3023212580159444	3.2245613213046442	6.3465274376770076	12.293705903285023	-1.3192477257425561	-3.3302609440575504	-6.7695631093077191	Other Manufacturing and Services	Scenario 1	Scenario 2	Scenario 3	Scenario 4	Scenario 5	Scenario 6	Scenario 7	1.3148130318807929	3.2565005613969293	6.4126797023775639	12.434689138411169	-1.3313797710443498	-3.3598518245698981	-6.8262597488950005	
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