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Abstract 
  
We assess the effects of an important influx of illegal immigration on production and 
welfare, applied to the Spanish economy during the nineties, through a calibrated 
general equilibrium model. Immigrants are perfect substitutes of unskilled native 
workers, according to their productivity, but they are unevenly rewarded. In a first 
simulation we analyse the effects of an exogenous increase of illegal workers equal to 
the estimates for the period. In another simulation an equivalent expansion in unskilled 
legal immigrants is then considered. Finally, a comparison of both simulations provides 
the scenario of illegal immigrants legalised. The outcome suggests that the amount of 
remittances and the role of labour market mechanisms (e.g., trade unions) play an 
important role in overall results. 
  
Key words: illegal immigration, income distribution, applied general equilibrium, Spain.  
JEL classification: J61, D58 
  
 
 
This paper has benefited from the financial support of the Spanish Ministry of 
Education. Javier Ferri acknowledges CICYT grant SEJ2005-01365, Fundación Rafael 
del Pino and EFRD; Antonio G. Gómez-Plana recognizes MCYT grant BEC2002-
00954; and Joan A. Martín-Montaner is grateful for CICYT grant SEJ2005-08764, 
Bancaixa Grant P1 1B2004-28 and EFRD. 
 
 
 
 
1 Universidad de Valencia 
Avda. de los Naranjos s.n 
46022 Valencia 
e-mail: francisco.ferri@uv.es 
Tel.: 34 963 82 86 95 
Fax: 34 963 82 82 49 
 
2 Universidad Pública de Navarra 
3 Universitat Jaime I de Castelló 
 
 



1. INTRODUCTION 
 

This paper seeks to contribute to the debate on how immigration and legalising 
irregular workers affects the host country. Immigration flows have been increasing in 
most OECD countries, and also in Spain, since the early 1980s. Like other southern 
European countries, Spain was a net exporter of population for a long time until the 
1990s when it became a receiving country. The number of legal immigrants in Spain 
has more than quadrupled since 1990 according to EUROSTAT: from 398,000 non-
nationals in 1990 to 1,978,000 in 2002. This increase is even greater than detected by 
statistics, because in addition to legal immigrants there is also a large number of illegal 
immigrants working with no social protection and accepting very low wages. In 2000, a 
regularisation process for undocumented foreign workers took place, with 247,598 
applications received (although 35% were rejected). A similar process in 2005 has seen 
700,000 application forms. Not only Spanish migratory flows changed, but also the final 
destination of immigrants coming to Spain: despite having traditionally played a 
threshold role for migrants towards other European countries, the importance of Spain 
as a final destination has also recently augmented. The Spanish case is therefore a good 
benchmark for our aim. 
  

The debate has mostly focused on the difficulties to integrate newcomers, and 
the distributional and occupational effects of the increasing number of foreign workers1. 
Immigration implies an increase in the quantity of labour available for production 
(labour endowment) which in turn increases the production in the receiving country. 
Thus, higher income should result in greater consumption possibilities and, therefore, 
higher aggregate social welfare. However, neo-classical trade theory shows that this 
outcome is achieved after an adjustment in factor prices which results in both: a change 
in the relative size of productive sectors and a change in income distribution. In a 
simple model with two factors (i.e. capital and labour) and two sectors the direction of 
these changes are quite straightforward. Nevertheless, the results become more 
ambiguous as more factors and sectors are included in the analysis or some market 
imperfections are considered, such as: labour market rigidities (e.g., trade unions), 
differences in preferences between native and foreign consumers (e.g., remittances), or 
public policies (e.g., taxes on labour). We focus on these extensions of the standard 
model built on some specific stylised facts of immigration. 

 
We are interested in the welfare effects of immigration for the host country. 

Benefits and losses are obtained through simulations with a model that takes into 
account the interdependence in most of the economic relationships and guarantees that 
all markets satisfy some definition of equilibrium, incorporating assumptions on the 
behaviour of consumers and producers. This general equilibrium approach fits the study 
of the effects of immigration on the economy for at least two reasons: first, as has been 
mentioned, a greater number of immigrants in the host country implies a change in 
relative factor endowments, thereby affecting sector production and employment, 
relative prices and, therefore, income distribution. The alternative would be a partial 
equilibrium approach, in which markets are considered isolated. But this approach 
would be incomplete because no feedback effects from one market to another are 
modelled. Second, a simulation approach based on hypothetical scenarios is probably 
the best way to compare the effects of immigrants with different legal status on the host 
                                                 
1 See Borjas (1994) for an exhaustive survey on the impact of immigration on the host economy. A more 
recent overview can be found in Carillo et al. (1999). 
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economy, given the lack of reliable data on illegal immigrants. Notwithstanding, there 
are very few previous references employing the general equilibrium approach. Some 
exceptions are Sarris and Zografakis (1999), who confront the illegal immigration 
problem in the Greek economy, and Hinojosa et al. (2001), who deal with Mexican 
migration to United States. 
  

We calibrate the model to Spanish data for the year 1990 (at the beginning of the 
decade under analysis), taking into account the legal or illegal status of immigrants and 
the length of their stay. We proceed in the following way: we study the effects of an 
exogenous increase in illegal workers and also an exogenous increase in unskilled legal 
immigrants. The marginal effects of legalisation are estimated by comparing both sets 
of results. The paper is organised as follows. In section 2, we present some stylised facts 
on immigration to be included in our analysis. Our general equilibrium model is 
introduced in Section 3, while Section 4 tackles the calibration and a description of 
scenarios. Section 5 displays the results, and Section 6 concludes. 
 
 
 
2. IMMIGRANTS: SOME STYLISED FACTS 
  

According to Ethier (1986), the impact of immigration depends on three key 
parameters. The first parameter is the legality of the migration. The second is whether 
migration involves skilled or unskilled labour. The third parameter involves whether the 
migration is intended to be temporary or permanent in the host country. Next we present 
some stylised facts of these three key characteristics that we develop in the model. 
 

Immigrants staying illegally in the host country are mostly either unskilled 
workers, or skilled workers who are forced to apply for unskilled jobs. Table I shows 
that most work permits granted in Spain were for unqualified jobs, which suggests that 
the shares of this type of jobs occupied by illegal workers should be even higher. 
Moreover, most immigrants from Africa and Latin America occupy unqualified jobs, 
and these geographical areas are the most likely sources of illegal immigration in Spain 
(e.g., 66% of the applications received during the regularisation process in 2000 were 
from these regions). Immigrants’ legal status is also important to explain the observed 
volume of remittances. Poirine (1997) exposes the higher propensity of illegal 
immigrants to send remittances to their home countries than is the case with legal 
immigrants. Tax revenue would also depend on legal status. Illegal immigrants do not 
pay taxes on labour (i.e., income taxes and social contributions). 
 

(Table I about here) 
 
The second characteristic is directly linked to the distributional effects on host 

national income. If most immigrant labour is unskilled, probably it will complement 
domestic capital and skilled labour and substitute domestic unqualified labour (De New 
and Zimmermann, 1994, provide empirical evidence for Germany). In general, domestic 
factors that complement the immigrant labour force would be benefited by a loose 
immigration policy, whereas substitute factors would be adversely affected. 
Nevertheless, the rigidities in factor markets (especially labour markets) can interfere in 
price adjustments. Hence, the role of trade unions in wage bargaining can be essential. 
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The third key characteristic is related to the duration of the stay, which is 
important to understand the long-term impact of immigration2. Thus, the pattern of 
consumption and savings of temporary immigrants differs from that of permanent 
immigrants (see Glytsos, 1997). Temporary immigrants consider their stay in the host 
country as a way of saving money to return home. They send part of their income to 
their families abroad in the form of remittances. Therefore, as remittances escape the 
circular flow of income, their contribution to investment or consumption in the host 
country is null, because they substitute savings and expenditure for sending remittances 
abroad3. Although the study of the determinants and implications of remittances to the 
country of origin has steadily grown in recent years (see for instance, Faini (1994), 
Poirine (1997), Brown (1997), Barham and Boucher (1998) and Adams and Page 
(2003)), the consequences of these remittances on the host country have not received 
much attention. An interesting approach can be found in De Haas (2005), where 
remittances are considered from both the source and the host country perspectives. On 
the one hand, remittances could provide immigrants’ families in the source country with 
means to migrate to the host country (in a sort of “call effect”). On the other hand, the 
persistence of the amount of money being sent to these families could be seen as proof 
of newcomers’ low level of integration in the host country (and therefore contribute to 
justify entry restrictions). Nevertheless, what certainly seems clear is that the absence of 
remittances shows weaker links with the source country and, therefore, reduces the 
probability of return migration.  
  

The way the foregoing three characteristics affect the host country economy is 
strongly determined by labour market adjustment mechanisms. A not exhaustive survey 
reveals some relevant facts. Razin and Sadka (1995) consider wage rigidity and 
unemployment to show that the migration of unskilled labour may lower the overall 
welfare of the native-born population. Schmidt et al. (1994) use a monopoly trade union 
model to conclude that, even in the case of non-competitive labour markets, migration 
has potentially beneficial effects. Furthermore, a number of authors classify labour as 
highly-educated and uneducated workers and focus on the substitutability or 
complementarity between the type of labour that witnesses an increase in supply and the 
other type of labour in order to assess the labour market effects of immigration (see, for 
example, Gang and Rivera Batiz, 1994). However, most empirical evidence documents 
only a weak effect of immigration on native wages and employment. For the Spanish 
case, Dolado et al. (1996) find little evidence of large effects on employment due to 
inflows of immigrants, but report a positive relationship between immigration and 
unskilled wages. Gavosto et al. (1999) obtain similar results for Italy. Both of them deal 
with a low immigration rate and demonstrate the existence of threshold effects. Hence, 
the sign of the effects could be reversed in the case of higher immigration rates. 
 
 
 
 

                                                 
2 The 24th annual report of the OECD Continuous Reporting System on Migration (1999) highlights that 
“... inflows related to family reunion and to family members accompanying workers predominate in 
almost all the countries of the OECD.” This evidence suggests that most immigration is intended as 
permanent, and therefore, the relevance of return migration from OECD countries should eventually 
decline. 
3 It is possible to establish a formal link between the likelihood of return migration and the saving 
behaviour of immigrants. See Galor and Stark (1990). 

 3



3. THE BASIC MODEL 
 
 
 We use a computable general equilibrium (CGE) model, which is composed by a 
set of equations. The equations contain endogenous variables (production of goods, 
demand of goods, employment, prices, etc,) exogenous variables (endowment of 
factors, taxes, etc) and parameters characterizing, among others, technology and 
preferences. Most of these equations are related to decisions regarding, for instance the 
demand or production of goods, or the supply and demand of labour and are inherent to 
the microeconomic consistency of the model. Other equations that have a more 
macroeconomic flavour (called macro-closure rules), are discretionally chosen by the 
modeller and guarantee that the number of equations equals unknowns. To adjust the 
model to reality we need to calibrate it. We understand calibration to be the choice of 
parameters in order to match benchmark data as the solution for the endogenous 
variables. These data refer to production, factor employment, consumption, income, 
expenditures and prices in a real economy and are gathered in a so-called social 
accounting matrix (SAM). Finally, with this model at hand, one or more exogenous 
variables are changed in order to conduct the desired experiment. 
 

Our model represents a single open economy disaggregated into eleven 
production sectors (demanding factors and offering goods), with eleven consumption 
goods, twelve households (offering factors and demanding goods), two labour markets, 
public sector and a simplified rest of the world. As a general rule, markets are perfectly 
competitive implying that no individual agent has market power. Prices in equilibrium 
guarantee that desired supply equals desired demand in each market and that firms do 
not make extraordinary profits. However, the model incorporates two distortions: (1) the 
labour market does not clear because workers (or trade unions) have some degree of 
market power and (2) employers’ discrimination in the labour market forces illegal 
immigrants to accept wages below those for domestic workers with the same 
qualification.4 The above assumptions capture the main features of a fully developed 
economy with relevant imperfections in the labour market (see Bajo-Rubio and Gómez-
Plana, 2004, for a detailed description of the Spanish labour market and its 
imperfections).  
 

There are three types of equations in the model: those representing that firms 
cannot obtain extraordinary profits (zero-profit conditions), those representing the 
clearing of goods and factors markets and additional equations related to 
macroeconomic closure and market constraints. The core equations of the model are 
explained in Bajo-Rubio and Gómez-Plana (2005), but we have made some relevant 
changes in order to model the immigration problem posed here5. We use this model to 
evaluate the impact of an illegal immigration boom. A more detailed description of the 
model follows. 

                                                 
4 Alternatively, Carter (2005) considers that migrants and natives face different segments in the labour 
markert of the host country. Thus, the latter mostly occupy primary jobs whereas the former are sorted 
into secondary jobs. 
5 The main changes are: the sector disaggregation is different, the consumer side is modelled through 
twelve types of households instead a representative consumer, the firms are perfectly competitive, the 
unemployment rule is based on trade unions models, income taxes are now endogenous, immigrants enter 
the model, and the database is different.  
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3.1. The Host Economy 
 
3.1.1. Production 
 

All sectors in the economy use intermediate inputs, capital and a different 
combination of skilled and unskilled labour to produce by means of a three-level 
technology. In the first level producers decide on the quantity of intermediate inputs and 
value added to use in the production of the final goods. In the second level they choose 
the combination of capital and labour, while in the third producers decide on the 
demand of skilled and unskilled labour. Unskilled labour can be supplied by domestic 
workers and/or by immigrants. Both share the same level of productivity, although they 
are unevenly rewarded. 

Firms choose a profit-maximizing plan (or, alternatively, a cost-minimizing 
plan) subject to technology constraints, thus obtaining the unit cost functions that are 
further used in the zero-profit conditions. In turn, the demand for factors and 
intermediate inputs is obtained from the cost functions and then used in the market-
clearing equations. 
 
3.1.2. Consumption  
 

Twelve households represent private consumer behaviour. They are grouped 
according to the socio-economic characteristics of the head of the household. Each 
household is endowed with fixed amounts of capital, skilled and unskilled labour. The 
fixed amounts of skilled and unskilled labour should be interpreted as the maximum 
supply of labour. The difference between the effective supply of labour and the 
endowment is leisure and unemployment. 

 
The decision problem faced by each household is to choose the preferred consumption 
bundle. Hence, households maximise a three-level welfare function subject to a budget 
constraint. By solving the optimisation problem we obtain a set of demand functions to 
be included in the market-clearing conditions. In the first level each household decides 
on savings and aggregate consumption6. The second level shows the decision on 
consumption between leisure and aggregate consumption of goods and services. At the 
third level, leisure is split between leisure for skilled and for unskilled labour, while 
consumption is separated into different goods and services.  
 
3.1.3. Public Sector 
 
The public sector is modelled with a revenue neutral rule, that is, we assume that the 
government can endogenously vary taxes in order to maintain revenue constant. An 
equation in the model includes the public sector budget constraint. Its income sources 
come from capital endowment, transfers from households and from the rest of the world 
and collection of taxes. Taxes include social security contributions paid by employers 
and employees, net indirect taxes (including VAT), import duties and income tax. All 
                                                 
6 Notice that, given our static approach, we consider a unit elasticity of substitution between consumption 
and savings (Howe, 1975), so that savings can be interpreted as the purchase of bonds for future 
consumption 
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taxes are modelled as effective ad valorem rates estimated from benchmark data. The 
public sector also enters the model as a purchaser. Public sector expenditure includes 
both market (i.e., output that is disposed of in the market at economically significant 
prices) and non-market goods (i.e., output that is provided at prices that are not 
economically significant). Macro closure for the public sector imposes exogenous and 
fixed public investment and deficit (or surplus) in all the experiments and a revenue 
neutral rule for counterfactual equilibria. As constant deficit is imposed we are not far 
away from the prevailing fiscal rules in the European Union. Besides, a public sector 
whose dimension is variable would make it more difficult to compute disaggregated 
welfare measures, as we would need to model the value that each type of household 
gives to public goods. 
 
3.1.4. Investment and Savings 
 

Total investment is split into sector gross capital formation through a fixed-
coefficient matrix (see Dervis et al., 1981). In other words, gross capital formation in 
each sector is always the same proportion of total investment. In our static framework, 
investment influences the economy as a component of final demand. A macro closure 
equation relates the difference between total savings and total investment to the net 
lending/borrowing position for the economy. 
 
3.1.5. Foreign sector 
 

The country is considered a small open economy, so it faces exogenous world 
prices. This assumption implies that export demand and import supply functions are 
perfectly elastic, so Spain can always buy and sell goods abroad to a fix price. Imports 
and domestically produced goods are imperfect rather than perfect substitutes (this is 
called the Armington assumption). Thus, imports are seen as different goods to those 
produced domestically to substitute them. 
 
 The foreign sector closure equation follows de Melo and Tarr (1992). It shows 
that the difference between receipts and payments with the rest of the world is the net 
exogenous lending/borrowing of the economy. This equation avoids, for example, a 
high increase in exports with no changes in imports, which would be unreliable, as it 
would involve a continuous capital flow from abroad. This rule is appropriate in 
comparing the effects of policy on welfare. 
 
3.1.6. Factor Markets 
 

Households and the government own fixed capital endowments. Capital is 
internationally immobile but perfectly mobile across domestic sectors; therefore, the 
capital rental rate is unique for the whole economy and adjusts to clear the market. 
 

In addition, each household has a fixed endowment of skilled and unskilled 
labour, perfectly mobile across domestic sectors. Labour can be used for working 
purposes and/or for leisure and can also be unemployed, so the labour supply function is 
elastic. It is assumed that workers (i.e. trade unions) have some degree of market power 
to bargain wages and the way in which wages react is affected by the aggregate 
unemployment rate. These properties can be attained by means of a functional form to 

 6



model wage flexibility and sensibility to the rate of unemployment, u, which uses a 
parameter β: 

ω
p
=

(1− u)
(1− u0 )
⎡

⎣
⎢

⎤

⎦
⎥

1
β

    (1) 

 
 This equation is derived from trade union model literature. As β approaches 

infinity, real wages, w/p, approach their benchmark value (equal to 1). This is the rigid 
wages case, as real wages do not change when the unemployment rate u changes. If β 
approaches zero, the unemployment rate approaches its benchmark value, u0, so real 
wages are flexible. Other values of β show the sensibility of real wages to changes in 
the unemployment rate. Then, β  proxies trade unions’ bargaining power. 
 
3.2. Immigrants 
 

We assume that immigrants’ income comes from their fixed unskilled labour 
endowments. They are assumed to send remittances abroad, which are a fixed 
proportion of their endogenous income. They spend their remaining income on final 
consumption goods and their consumption behaviour is similar to urban unskilled 
domestic households. Their demand functions and labour endowments are included in 
the market clearing equations for both goods and factor markets. 

 
Illegal immigrants receive lower wages than native unskilled workers, although 

their productivity is the same. The gap between both wages is a fixed wedge, v, 
representing the transaction costs assumed by employers (risks, fines, etc.). Thus, the 
wage for illegal immigrants is (1-v)Wus, where Wus is the wage for legal unskilled 
workers. Similarly, illegal immigrants do not pay labour taxes because they are assumed 
to be working illegally. Legal immigrants, however, pay social security contributions 
and income taxes with effective rates equal to those of urban unskilled domestic 
households. Neither unemployment nor leisure has been considered for immigrants 
because they are assumed to be working, so their labour supply is vertical.  
 
3.3. Equilibrium conditions 
 

The equilibrium of the economy is a set of prices and an allocation of goods and 
factors that solves simultaneously three sets of equations: 

• Zero-profit conditions 
• Market-clearing in goods and factor markets 
• Constraints on disposable income, unemployment, transformation from 

production goods into consumption goods and macroeconomic closure of the 
model 

 
 
4. CALIBRATION, DATA AND SIMULATED SCENARIOS 
 

The model is calibrated to a social accounting matrix for Spain in 1990, which is 
assumed to represent the benchmark equilibrium for the Spanish economy. This year is 
a good starting point to study the recent immigration boom in Spain (see below). The 
calibration procedure can be found in Dawkins et al. (2001). Basically, the social 
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accounting matrix provides information to calibrate distributional and scale parameters, 
whereas the parameters relating the degree in which factors are substituted in production 
or goods are substituted in consumption, must be provided independently of the social 
accounting matrix. The model is solved and computed using GAMS (see Rutherford's 
(1999) for more details). 
  

Elasticities of substitution and transformation are displayed in Table II. 
Elasticities of substitution between labour and capital (σi

LK) and elasticities of 
substitution between imports and domestic produced goods (σi

A) come from GTAP (see 
Hertel, 1997). Elasticities of transformation between production allocated to the 
domestic or foreign market7 (εi) are from de Melo and Tarr (1992). The estimations for 
the elasticities of substitution between leisure and consumption (σh

LQ) have been 
obtained using the Ballard et al. (1985) procedure from the uncompensated elasticity of 
labour supply estimated in García and Molina (1998)8. A total of 40 hours worked per 
week out of a possible 70 has been assumed. The results for σh

LQ are shown in Table III. 
The elasticities of substitution of the remaining equations are initially set to zero 
(implying that goods or factors are always combined in the same proportions, regardless 
of prices) and one (meaning that the average expenditure share on each good or factor 
does not vary as prices change). Finally, the β parameter in expression (1), which 
explains labour market behaviour, is set at β=1.59. Finally, the level of unemployment 
in the base year in expression (1) us and uus is 10% for skilled and 20% for unskilled 
workers, following Bajo-Rubio and Gómez-Plana (2004). 

 
(Tables 2 and 3 about here) 

 
We set an increase in the illegal immigrant labour force of 875,000 workers as 

the basis for our simulations. This figure has been proxied as the increase between 1990 
and 2003 from the difference between the number of non-residents (according to the 
Spanish Census) and the number of foreigners with residence permits (taken from the 
Police registry), once EU citizens have been omitted. We have checked this figure 
against the number of applications in the two legalisation processes described 
previously and it is similar (around 950,000 applications). We consider all these 
applications to be unskilled labour that perfectly substitutes unskilled domestic workers 
and increases the economy’s unskilled labour endowment. The number of newcomers is 
associated to mass migration; therefore we assume that they do not carry any capital 
with them. Our aim is to ascertain the effect these illegal residents have on a set of 
macroeconomic and microeconomic variables and who the welfare winners and losers 
are if immigrants are legalised. To answer these questions, two different scenarios are 
defined. The rationale for both scenarios flows from the stylised facts described in 
Section 2. 
 
Scenario 1. Illegal immigrants. This scenario is characterised by immigrants lacking 
legal status in the host country. We assume: 

• Illegal immigrants’ propensity to save is higher than for local residents. 
                                                 
7 This elasticity explains how difficult it is for the firm to change the destination of its production. 
8 They estimated the own-wage labour supply elasticity for both men and women from different 
functional forms. There is no evidence against the null that those elasticities are zero, so we use this value 
as a starting point to calculate σh

LQ. 
9 This is the benchmark value employed in MOISEES, a model for the Spanish economy from the 
Spanish Ministry of Economy. 
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• They send savings home in the form of remittances. Remittances are set at 40% 
of their income. 

• There is discrimination to hire illegal workers. Wages for illegal immigrants are 
40% lower than wages for equivalent domestic unskilled workers (v=0.4)10.  

• The unemployment rate for immigrants is set at zero. 
• Illegal immigrants do not have trade union power for wage bargaining. 
• Immigrants do not pay taxes on labour (income tax and social security 

contributions). 
  
Scenario 2. Legal immigrants. Here the newcomers gain legal status. It is assumed: 

• Legalisation implies that immigrants are completely on a par with unskilled 
domestic workers. That is, they receive the same wages as the local worker for 
their work (v=0); they stay permanently and bring their families with them (so 
we assume remittances are null). Remittances are substituted by savings 
decisions, savings remaining in the country.  

• Immigrants have the same consumption and savings patterns as domestic 
households headed by unskilled workers (urban, employed, non graduate). 

• They pay taxes on labour (income tax and social contributions). 
  

The comparison between the two scenarios will provide a comparative static 
analysis framework where the economic legalisation effect can be understood as the gap 
between both counterfactual solutions of the model. 
 
 
5. RESULTS 
 
 The primary effect on the host economy is the boost in its unskilled labour force. 
Standard results show that unskilled labour becomes relatively abundant with respect to 
the remaining factors (i.e., skilled labour and capital). Hence, unskilled wages fall and 
skilled wages and capital rents rise, while factor substitution effects take place. 
Nevertheless, the stylised facts on immigration introduced in the model would pattern 
the results. 
 
5.1. Macroeconomic and microeconomic variables 
 

Three different types of impact on macroeconomic variables are described in 
Table IV. The first and second columns refer to the effects of illegal (scenario 1) and 
legal (scenario 2) immigrants, respectively. We obtain the economic effect of 
legalisation by contrasting scenarios 1 and 2 and the result is presented in the third 
column. We have assumed an intermediate strategy for trade unions that weights both 
the unemployment rate and real wages (β=1.5). We also show the macroeconomic 
results for other two labour market configurations: a β=0.3, representing that unions 
accept lower wages in order to preserve unemployment rates; and a β=5, to investigate 
the effect of trade unions being reluctant to change wages after a supply shock. 

 
Results show that increases in GDP and aggregate employment for both types of 

workers occur as a consequence of immigration, irrespective of the legal status of 
                                                 
10 See Nielsen et al. (2004) for a study of wage gaps between native and foreign workers. Usually, these 
gaps range from 30% to 40% with respect to the wages of native workers with the same qualifications. 
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immigrants. The increase of clandestine immigrants amounts to approximately 13% of 
total native unskilled employment, which is thereby reduced by roughly 8% in 
aggregate terms. The three productive factors receive asymmetric rewards in terms of 
real income11. In relative terms, domestic unskilled workers suffer from immigration, 
whereas qualified labour and capital benefit from it. The fall in real wages for unskilled 
workers is less important when all immigrants are clandestine. However, qualified 
labour and capital benefit from legalisation. The previous facts show the first key result. 
These results account for some expected social coalitions for and against the legalisation 
of illegal immigrants.  

 
Legalisation involves the disappearance of remittances, so immigrants will 

spend more income on national goods. The expansionary effect of legalisation is 
reflected in GDP and employment growth. Higher demand boosts output and, hence, 
substitution effects among factors and changes in relative factor prices are magnified. 

 
The demographic shock caused by illegal immigration reduces labour costs as a 

consequence of lower wages, pushing the domestic unskilled labour demand curve up 
and partly offsetting the initial fall in wages caused by the greater supply of labour. 
Conversely, the legalisation of workers implies higher aggregate demand because legal 
immigrants stay for longer than those lacking legal status for two reasons: firstly, they 
are not discriminated against in the labour market and secondly, they do not send 
remittances abroad. This demand expansion increases prices and tends to depress real 
wages.  
 

(Table IV about here) 
 
In general, the quantitative effects of immigration tend to be amplified the higher 

wage flexibility is (i.e., the smaller the value of β is, or the lower trade union bargaining 
power is). This evidence is observed regardless of the legal status of immigrants. This 
provides a second key result: The active role of trade unions after an immigration boom 
is relevant on the final effect on employment and wages, regardless of the legal status of 
immigrants. However, skilled employment is more affected in a context of rigid wages. 
This is due to a weaker substitution effect, given that unskilled employment is not as 
cheap as in the flexible wage case12.  

 
The effects of legalisation (i.e., comparing scenarios 1 and 2) at sector level are 

displayed in Table V. All activities increase their output as a consequence of both types 
of immigration (not showed in Table V). Notwithstanding, there are distributional 
implications across sectors due to legalisation, representing a third key result from the 
model. Activities such as Energy and water and Commerce and hotel trade, which are 
strongly related to the evolution of final demand, experience more significant 
expansions when illegal immigrants are legalised. The reverse effect is observed in 
Agriculture (1), Non-energy minerals and chemicals (3), Metal and machinery (4) and 
Other manufacturing (5), for which higher demand does not compensate for the higher 
factor cost (for skilled labour and capital) implied by legalisation, resulting therefore in 
smaller increases in production. 
                                                 
11 The Consumer Price Index is the numeraire. 
12 The explanation for these results is as follows: an increase in the number of unskilled workers raises 
marginal productivity in skilled workers and consequently employment. However, as long as domestic 
unskilled wages are allowed to fall, the substitution effect compensates for part of the scale effect. 
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(Table V about here) 

 
The sectors most benefited by legalisation are highly intensive in unskilled 

labour. Therefore, higher production means that the use of unskilled labour grows more 
than proportionately. With regard to skilled labour, there are two effects involved: a 
demand effect which pushes up production and factor hiring and a substitution effect 
caused by the unskilled wage reduction, which leads to the substitution of skilled labour 
and capital by unskilled labour. The final outcome depends on the cost structure of the 
activities and the distribution of expenditure in different goods. 
 
 
5.2. Welfare effects 
 
Changes in the employed/unemployed status of domestic workers and their real income 
define the welfare gains or losses for households. Recent empirical evidence for Spain 
sustains the hypothesis of a sort of family insurance, which protects and complements 
the income of all family members thus reducing the volatility of consumption (see 
Bentolila and Ichino, 2004). So, the final variation in household welfare will depend on 
the combination of factor employment and the variation of factor and good prices13. 
  

Table VI shows the welfare effects on households. In order to achieve this, we 
ask each domestic family what income change at current prices would be equivalent to 
the immigration change in terms of its impact on utility (this is called the Hicksian 
equivalent variation). The first result which is worth paying attention to is that all 
households, except those headed by unskilled employees (households 1 and 7), improve 
as a consequence of immigration, whatever the legal status of the newcomers is. In this 
sense, households in which the main householder is self-employed (households 2, 3 and 
8) obtain clear advantages, especially urban self-employed households. A similar result 
is obtained, albeit to a lesser extent, for urban skilled employees. These figures partially 
reproduce the impact on real income already described in Table IV, although in the case 
of households 1 and 7 the rise in other sources of income offset the lower income of the 
main householder. The net effect on welfare is, therefore, close to zero. Finally, the 
minimal impact on the welfare of households 4, 5, 9, 10, 11 and 12 is due to the fact that 
the main householders are non-workers. Transfers from the public sector are the basic 
source of income for them, which are set as exogenous.  

 
For all the households considered, except one, the welfare variation on legalising 

immigrants is positive, albeit minimal. Only the positive impacts on self-employed 
households seem to be of some importance, whereas unskilled households are slightly 
better off in the case of legal immigration. This is a fourth key result. 
  

(Table VI about here) 
 
As a fifth key result, these benefits from immigration are greater the more 

flexible wages are (i.e., the smaller the value of β is, or the lower trade union bargaining 
power is), as Table VI displays. All households improve as wage rigidity blurs, 
                                                 
13 For instance, unskilled labour income represents only 47.5% of the total factor income received by 
household 7. The rest of factor income comes from skilled labour (21.8%) and capital (30.7%), which rise 
as a consequence of immigration, as seen above. 
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whatever the legal status of the newcomers is. This outcome is especially interesting for 
unqualified households, for whom the increases in income from capital and skilled 
labour and the growth in employment totally counteract the effect of the decrease in the 
income from unskilled labour, despite this fall being larger than in the central case.  
 

One last issue must be taken into account. Because of its static nature, our model 
cannot provide insights about the likely increase in the number of foreign workers 
attracted by the legalisation process (the so-called “call effect”). However, it is not 
difficult to infer that the arrival of more immigrants would strengthen the effects 
displayed in our results, provided neither the other fundamentals in the economy nor the 
allocation of the newcomers in the labour market change. 
 
6. CONCLUSIONS 
 

This paper aims to provide an estimate of the likely impact of the large and 
recent influx of immigrants to Spain. Simulations using a multi-sector general 
equilibrium model illustrate our findings. Two cases were considered related to the way 
immigrants stay in Spain. After analysing the effects of illegal workers, we moved on to 
study those related to legal workers and finally we carried out a comparison of both. 
This comparison would proxy a process of legalisation of immigrants. Results show that 
any type of immigration has an unequivocal helpful effect in terms of GDP and total 
employment and that legalisation is especially important for improving total unskilled 
employment, but that domestic substitution by foreign workers is not perfect. 
  

Results rely on some key assumptions: labour market mechanisms and the role 
of remittances. Both appear to be particularly important. We can derive some policy 
implications from a set of key results. First, an active market power of trade unions on 
labour markets could soften the economic effects of immigration. Second, legalisation 
has an expansionary effect (i.e., increase in domestic consumption and savings) mainly 
due to the increase in immigrants’ wages and to the decrease in remittances. Third, 
legalisation has an asymmetric effect on productive sectors. Fourth, the welfare effect of 
legalisation is small for national households, although a possible family insurance effect 
could play a relevant role. And fifth, the weaker the market power of trade unions on 
labour markets, the better in terms of household welfare. 

 
The model has been extended in some relevant assumptions to reproduce a set of 

stylised immigrant facts that describe migration flows. Although we could enlarge the 
model to a wider set of assumptions, we followed Occam’s Razor Principle, bounding 
the assumptions of the model, as Devarajan and Robinson (2005) point out for applied 
general equilibrium models. The addition of new stylised facts on immigration would 
undoubtedly involve the enlargement of the model. 
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Table I. Work permits granted by country of origin (1999) 

Origin Qualified Jobs Unqualified Jobs
Europe 37.8 62.2
Africa 11.6 88.4
North America 87.2 12.8
South America 16.1 83.9
Asia 21.1 78.9
TOTAL 16.9 83.1

Source: Spanish Ministry of Labour and Social Affairs. 
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Table II. Production elasticities considered in the model by productive sector 
Sector σi

LK σi
A εi

1. Agriculture 0.56 4.4 3.9
2. Energy and water 1.26 5.2 2.9
3. Non energy minerals, chemicals  1.26 3.8 2.9
4. Metal and machinery 1.26 10.4 2.9
5. Other manufacturing 1.26 5.6 2.9
6. Construction 1.40 3.8 0.7
7. Commerce and hotel trade 1.26 3.8 0.7
8. Transport and communications 1.68 3.8 0.7
9. Finance and insurance 1.26 3.8 0.7
10. House renting 1.26 3.8 0.7
11. Other services 1.26 3.8 0.7

Elasticities elaborated from Hertel (1997) and de Melo and Tarr (1992). σi
LK is the elasticity of 

substitution between labour and capital; σi
A is the elasticity of substitution between domestic production 

and imports; εi is the elasticity of transformation between the domestic and foreign destination of 
production. 
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Table III.Elasticity between leisure and consumption by household type 

Household type σh
LQ

1. Rural, employed 0.428 
2. Rural, self employed, non agricultural 0.057 
3. Rural, self employed, agricultural 0.037 
4. Rural, other incomes, males 0.060 
5. Rural, other incomes, females 0.038 
6. Urban, employed, graduate 0.304 
7. Urban, employed, non graduate 0.402 
8. Urban, self-employed 0.048 
9. Urban, other incomes, males, under 65 0.087 
10. Urban, other incomes, females, under 65 0.059 
11. Urban, other incomes, males, over 65 0.062 
12. Urban, other incomes, females, over 65 0.019 

Note: Elasticities elaborated from Ballard et al. (1985) and García and Molina (1998). 
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Table IV. Effects of increasing immigration 

 Illegal 
immigrants (*)

Legal 
immigrants (*) Legalisation (**) 

β=1.5  
GDP 1.93 2.56 0.62 
Unskilled employment 5.09 6.34 1.18 
Skilled employment 2.32 2.89 0.55 
Real rents    

Unskilled labour -1.48 -1.79 -0.32 
Skilled labour 0.94 1.22 0.27 

Capital 3.26 4.50 1.20 
β=0.3    
GDP 2.23 2.89 0.64 
Unskilled employment 6.90 8.51 1.51 
Skilled employment 1.17 1.35 0.18 
Real rents    

Unskilled labour -2.68 -3.31 -0.64 
Skilled labour 2.67 3.36 0.68 

Capital 3.76 4.99 1.19 
β=5    
GDP 1.12 1.63 0.51 
Unskilled employment 2.92 3.75 0.81 
Skilled employment 1.73 2.27 0.54 
Real rents    

Unskilled labour -0.83 -1.00 -0.17 
Skilled labour 0.12 0.19 0.07 

Capital 1.71 2.71 0.98 
(*) Percentage variation from benchmark equilibrium. 
(**) Percentage variation between scenarios. 
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Table V. Effects of legalisation (*) 

 Sector output Unskilled 
employment

Skilled 
employment 

1. Agriculture -1.60 -0.96 -1.55 
2. Energy and water 3.41 4.76 4.14 
3. Non-energy minerals, chemicals -1.70 -0.87 -1.45 
4. Metal and machinery -1.02 -0.50 -1.09 
5. Other manufacturing -0.12 0.67 0.08 
6. Construction 1.10 1.98 1.38 
7. Commerce and hotel trade 1.48 2.81 2.21 
8. Transport and communications 0.03 1.28 0.69 
9. Finance and insurance 0.38 1.43 0.83 
10. House renting 0.42 1.04 0.44 
11. Other services 0.86 2.66 2.05 

(*) Percentage variation between scenarios 1 and 2. 
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Table VI. Effects on welfare 

(Hicksian Equivalent Variation) 
 
Household type 

Illegal 
immigrants 

(*) 

Legal 
immigrants 

(**) 

Legalisation 
(**) 

β=1.5    
1. Rural, employed -0.44 -0.37 0.07 
2. Rural, self employed, non agricultural 2.70 3.73 1.00 
3. Rural, self employed, agricultural 2.38 3.25 0.85 
4. Rural, other incomes, males 0.31 0.44 0.13 
5. Rural, other incomes, females 0.53 0.64 0.11 
6. Urban, employed, graduate 2.04 2.75 0.70 
7. Urban, employed, non graduate -0.19 -0.05 0.14 
8. Urban, self-employed 3.10 4.31 1.18 
9. Urban, other incomes, males, under 65 0.75 1.04 0.29 
10. Urban, other incomes, females, under 65 0.47 0.41 -0.05 
11. Urban, other incomes, males, over 65 0.32 0.43 0.11 
12. Urban, other incomes, females, over 65 0.47 0.58 0.11 
β=0.3    
Household 1 0.05 0.17 0.12 
Household 2 3.10 4.13 0.99 
Household 3 2.72 3.59 0.85 
Household 6 2.30 3.00 0.68 
Household 7 0.32 0.51 0.19 
Household 8 3.56 4.77 1.16 
β=5    
Household 1 -1.70 -1.83 -0.13 
Household 2 1.43 2.26 0.82 
Household 3 1.33 2.04 0.70 
Household 6 0.90 1.46 0.56 
Household 7 -1.49 -1.55 -0.06 
Household 8 1.63 2.62 0.97 

(*) Percentage variation from benchmark equilibrium. 
(**) Percentage variation between scenarios. 
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