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Abstract 



Recent years have witnessed a large inflow of illegal immigrants into Greece. Past surveys have examined the extent and nature of this immigration, but have not analysed the impacts on the economy. This paper presents a theoretical and empirical analysis of the impact of illegal immigration on the economy of the small open type, like that of Greece. The theoretical analysis uses a small stylised model to show that there is no unequivocal case for illegal immigration to lead to declines in the real wages of unskilled labour and increases in the real wages of skilled. Empirical analysis using a recently constructed applied general equilibrium model for Greece, adapted to the purpose in hand, shows that the inflow of illegal immigrants has resulted in declines of the real disposable incomes of two classes of households among the fifteen modelled, namely those headed by an unskilled person, that are poor and middle income. All other households gain. The ones who lose, however, make up about 37 percent of the Greek population. The distributional effects are moderated, however, when rigidities in the labour market are simulated.

An earlier version of the paper  was presented at the CEPR Workshop on “The Political Economy of Illegal Immigration”, held in Athens, February 14-15, 1997. The authors would like to thank G. Tapinos, L. Katseli, K. Zimmermann, T. Straubhaar, and the other participants in that workshop for helpful comments. The authors would also like to thank three anonymous reviewers for several helpful suggestions.



�1. Introduction

Since 1980 Greece has become a labour net-importing country, a significant change for a country that experienced large net outflows of labour in the three post world war II decades. Most of the  immigration in the period 1980-1989 was illegal and originated in Asian and North African countries, while significant numbers of East Europeans (e.g. Poles) also passed through. For most of these early illegal immigrants Greece was an intermediate destination, with their final destination being other countries of Northern Europe and the United States. With the collapse of the centralised communist regimes of East Europe and the former Soviet Union, starting in 1989, the inflow of illegal immigrants to Greece became very large. While a significant number of the new immigrants are of Greek descent, and are not considered illegal, as they have been given proper authorisation for work and stay, the bulk of the increase in immigrants is composed of illegals. This large increase in the labour force  has coincided with a general slowdown in economic activity in Greece, and an increase in unemployment, which has slowly increased to over 10 percent for the last six years, with no sign of decline.

The impact of the large recent influx of illegal immigrants on the Greek economy has not as yet been analysed in any systematic manner. Some studies of a descriptive and sociological nature have been conducted recently (Mikrakis and Triantafyllidou (1994), Petrinioti (1993), Psimmenos (1995), Triantafyllidou and Mikrakis (1995), Triantafyllidou (1996)),  but none of these studies deal with the labour market or other economic impacts of illegal immigrants. The only study to take up the issue of the economic impact of illegal immigrants on the Greek labour market is that of Lianos, Sarris, and Katseli (1996). This study, which was based on a sample survey of four provinces in northern Greece,  found that the productivity adjusted wages of illegal immigrants was about 40-60 percent lower than those of equally skilled Greeks, an amount which is comparable to the portion of the total cost of labour that is taken up by social security contributions. The study also found that a large share of the jobs done by illegal immigrants would not have been done by Greeks in the absence of illegals. Nevertheless, because of its descriptive non-analytical nature, that study did not assess the impacts of illegal immigration on wages, incomes, or the economy in general. 

The purpose of the present paper is to attempt a quantitative assessment of the short term impact of the large recent influx of illegal immigrants into Greece, on the economy, using a recently constructed multisectoral computable general equilibrium model of the Greek economy. A special feature of the analysis is that apart from the impact on various types of labour and sectors, the model allows the investigation of the impact of immigration on the personal distribution of income. This does not seem to have been done before, as all the empirical or theoretical studies on the impact of immigration on the host country seem to have concentrated on outcomes on the functional distribution of income.

Section 2 below gives some background and the results of previous studies. Section 3 presents a simple theoretical model of the impact of illegal immigration on the domestic market of a small open economy. Section 4 discusses the model of the Greek economy, and the way in which the illegal immigration is incorporated. Section 5 exhibits results of some simulations. The final section summarises the results.


The
 Economic Impact of Immigration on the Host Country

There has been considerable previous research on the impact of 
(legal) 
immigration on the host country, and it is not the purpose here to survey all that literature in detail. We will only highlight some of the conclusions of the earlier literature that are relevant for the current analysis. An early survey by Greenwood and McDowell (1986) concentrated on analyses of the US economy, but the theory surveyed there has wider applicability. The major issue analysed in the literature, and of considerable practical and policy relevance, is whether immigration has negative impact on the wages of local labour, and whether immigration leads to displacement of domestic workers by immigrants. The basic initial theoretical result that can be obtained with relatively simple two factor (labour and capital) models is that an influx of immigrant workers who are perfectly substitutable for domestic workers has a negative impact on the wages of local labour, and an increase in the overall income of the economy. The more inelastic the demand and supply relationships the greater will be the reduction of domestic wages, and the displacement effect will be larger the more elastic the domestic labour supply and the less elastic the labour demand.

The basic extension of this simple model, relevant for our purposes, has been to assume two major types of labour, namely skilled and unskilled, and to assume that immigration is mostly of the unskilled type. Chiswick (1982, 1995) uses such a three factor model, assuming a CES production function, and shows that an inflow of low skilled labour in an economy will increase the marginal products of capital and skilled labour in the short run, while it will decrease the marginal product of similar domestic unskilled labour. Thus it will widen the wage differential between the two types of labour. It will also reduce the aggregate income of domestic unskilled workers, while it will increase the aggregate income of the economy, as well as that of the skilled workers and owners of capital. Hence if the ownership of capital and skilled labour is concentrated, immigration will worsen income distribution. 

These conclusions, however, depend on both the types of substitutability and complementarity  between the various factors, as well as the type of openness assumed for the economy. For instance Kuhn and Wooton (1991), show that the presence of a non-traded good can result in both labour factors losing from immigration. The outcome for labour also depends on the presence or not of unions (Schmidt, Stilz and Zimmermann, 1994). See also the models of Altonji and Card (1991), and the recent surveys by Borjas (1994, 1995), Friedberg and Hunt (1995), and Zimmermann (1995a). 

Empirical analysis of the impacts of immigration on local labour markets has been done mostly in the US, using cross-section data from metropolitan areas. These studies generally find small negative elasticities of domestic wages to increases in immigrant labour supply (see the surveys of  Borjas (1994, 1995), Greenwood and McDowell (1986), Friedberg and Hunt (1995), and Tapinos and de Rugy (1994)). Friedberg and Hunt (1995) concluded that “despite the popular belief that immigrants have a large adverse impact on the wages and employment opportunities of the native born population, the literature on this question does not provide much support for this conclusion”. Chiswick (1995) has strongly criticised these types of empirical analyses because they do not disaggregate skill classes, and because they implicitly assume that the units of analysis are closed economies, and hence neglect the adjustments of the labour market between regions in response to labour market shocks. Furthermore, such analyses fail to take into account the indirect effects of immigration that operate through the good and factor markets. The recent survey by Borjas (1994) concluded that: “A fair appraisal of the literature thus suggests that we still do not fully understand how immigrants affect the employment opportunities of natives in local labour markets; nor do we understand the dynamic process through which natives respond to these supply shocks and re-establish labour market equilibrium”. Empirical analyses in European contexts, however, seem to produce much larger effects, possibly because of the different structure of the European labour markets (Zimmermann, 1995b).

The literature on illegal immigration is much less extensive. The reason is that information on illegal immigrants is much more difficult to obtain, and hence one does not know the extent of skill composition of illegals, the wages paid to them relative to those of legals, and the sectors in which they are employed. Jahn and Straubhaar (1995) in their survey point out that most empirical analyses are of the simulation type (e.g. Dell’Aringa and Neri, 1989), precisely because of this lack of data. Theoretically, the economic impact of an influx of illegal immigrants should not be different from that of legal immigrants after accounting for the wage differences due to illegality. Specific issues relevant to illegal immigrants include the impact of stronger regulation and enforcement (Ethier, 1986, Bond and Chen, 1987, Djajic, 1987), and the expansion of sectors that tend to employ immigrants (typically those operating in the informal or underground economy) at the expense of the formal sectors (Loayza, 1994, Djajic, 1995). The theoretical effects of illegal immigration on the host country depend on the skill composition and sectors of employment, items on which there is little empirical information.

Chiswick (1988) has surveyed the various policies toward illegal immigration followed by the United States over the years, and Zimmermann (1995b) has done the same for Europe. Chiswick  describes the “dilemma” of US immigration policy, whereby while low-skilled foreign immigrants can have benefits for the local economy, they might create social problems by staying long, bringing families and different social values, and exploiting domestic social services. Guest worker programs tend to create “second class citizens” with adverse social consequences, as the experiences of both the US and Europe amply manifest. Emphasis on deterrence at the border, or domestic policing and employer sanctions do not seem to have produced results. 

The impact of illegal immigration on wages and employment of nationals has received little attention. In the United States empirical studies such as that of  Bean, Telles, and Lowell (1987) find that that illegal Mexicans have only a small impact on the wages of other workers. As Tapinos and de Rugy (1994) point out, the reason for the slight effects may be that illegals do not compete much with nationals, as they take up jobs in inferior and hence complementary labour markets.

A Stylised Theoretical Model of the Impact of Illegal Immigration on a Small Open Economy. 

For the most part illegal immigrants go to another country with the purpose of working and saving money so as to either help family members that stay back or build some capital to invest in their home country upon return. This implies that they aim at saving a large share of their earned income, and hence that their average propensity to consume is lower than that of the local population. While their work enhances the GDP of the host country (assuming that there is no one-for-one substitution between immigrants and local labour), their local consumption is lower than their earned income. This implies that unless a large share of the excess production is exported, domestic prices could fall, and this could counteract the fall in wages. In the sequel we outline a very simple model to illustrate these effects. The model is such as to make it applicable to the situation of Greece, and to make it easy to understand the much more detailed empirical model utilised later. 

Consider a small open economy that produces one semitradable good using three factors, capital, skilled labour, and unskilled labour. Capital is assumed to be fixed in the short run. The production function is Cobb-Douglas as follows.

� EMBED Equation.2  ���								(1)

where Y denotes the production of the domestically produced semitradable, K is the amount of capital, and Li (
i
=s,u) denote the amount of skilled and unskilled labour utilised in production. The sum of the three exponents in (1) is equal to 1.

Assuming that firms maximise short run profits we can derive the demands for the two types of labour and the product supply. 

� EMBED Equation.2  ��� 				(2)

� EMBED Equation.2  ��� 							(3)

where p denotes the price faced by producers of the semitradable, wi (i=s,u) denote the wages paid by firms for skilled and unskilled labour, the index j denotes the other factor from the one denoted by i, and Ai  (i=s,u) and B are constants that depend on the parameters of the production function.

The product Y is assumed to be allocated between the domestic market and exports according to a constant elasticity of transformation (CET) allocation system. Denote the amounts of Y supplied to the domestic and external markets by Yd and Ye respectively. Then the aggregate index of Y is given by the following CET expression.

� EMBED Equation.2  ���						(4)

where δi  (i=d,e) are distribution constants and τ is the elasticity of transformation between domestically supplied and exportable products. It is assumed that producers allocate Y so as to maximize their total revenue from sales in the two markets subject to (4). This yields the supplies in the two markets as follows.

� EMBED Equation.2  ���  						(5)

where the aggregate price p received by producers is given by the expression:

� EMBED Equation.2  ���						(6)			

The domestic price of exports pe is given by the product of the international price of the country’s product and the exchange rate. All external prices (for imports and exports) are assumed fixed in this model by the small country assumption.

The total value added (GDP) produced in the economy, that is equal to pY, is assumed to accrue as income to nationally owned factors. This income is augmented by foreign transfers (private and official), and is spent on a composite consumer good, that is assumed to be given by a constant elasticity of substitution (CES) function of the good that is supplied domestically and an imperfect substitute that is imported, in a standard Armington fashion (see Dervis, de Melo, and Robinson (1982) or Robinson (1989)). If we denote by Q the aggregate quantity of the composite that is demanded domestically, and by Qd and Qm the amounts of the domestic and imported good that make up the composite, then we have the following definition of the index Q. 

� EMBED Equation.2  ���					(7)

It is assumed that domestic consumers minimize total expenditure on the two products subject to (7), namely a given total quantity purchased of the composite Q. Then the demands for the domestic and imported goods are given as follows.

� EMBED Equation.2  ���						(8)

where the price of the composite good is given by the expression.

� EMBED Equation.2  ���						(9)

Illegal immigrants are assumed to augment the supply of unskilled labour. However, because of their illegality it is assumed that they are paid a wage which is below the wage paid to domestic unskilled labour by a fixed proportional differential. This differential can be thought of as a risk premium for employing illegals. We assume for simplicity that illegals and domestic unskilled workers are perfect substitutes in production. Given a fixed supply  of illegals, the overall wage paid by firms for unskilled labour is thus a weighted average of the wage paid to domestic unskilled workers and the wage paid to the illegals. Assume that the wage of illegals is equal to (1-ν)wud , where wud is the wage paid to domestic unskilled workers and ν is the proportion by which the wages of illegals fall short of the wages of domestic unskilled workers. Then if we assume that illegals make up a proportion χ of total unskilled labour available domestically (natives plus illegals), the wage for unskilled labour that is relevant for production decision of firms is the following.

� EMBED Equation.2  ���								(10)



Illegals send a portion ρ of their income as remittances abroad, and they spend the remainder in the domestic market, purchasing the same composite good as the legal residents. Hence the total domestic expenditure is equal to the total value added produced (that includes the remuneration of illegals), plus external inflows (assumed exogenous), minus the  remittances of the illegals. This expenditure is used to purchase Q units of the composite good at prices pc . The amount of Q purchased is thus given by the solution to the equation.

� EMBED Equation.2  ���						(11)

where I is the stock of illegal immigrants working in the country, R is the exchange rate, and F is the exogenous amount of foreign exchange inflows. This equation can also be written as a balance of payments equation.

	� EMBED Equation.2  ���							(12)

The basic purpose of this equation is to determine the demand for the composite good (or equivalently the domestic good).

There are four basic equilibrating markets in this model, these are the markets for the two types of labour, the market for the domestically supplied good, and the market for foreign exchange. There are also four prices associated with these markets, namely the wages for skilled and unskilled labour, the price of the domestic good, and the exchange rate. By Walras law one of these markets is superflous, Hence only three basic equilibrium conditions exist. In the sequel we drop the foreign exchange equation (12). The model is homogeneous of degree one in the four prices, and hence we also need a numeraire. The numeraire chosen is the exchange rate, which is set equal to one. The excess demand functions of the three equilibrium quantities, namely the quantities of the two types of labour and the quantity of the domestic good, are the following (in equilibrium these excess demands are equal to zero and this is why the second equality is indicated) .

� EMBED Equation.2  ���						(13)

� EMBED Equation.2  ���						(14)

� EMBED Equation.2  ���							(15)

where Lis (i=s,u) denotes the supply of labour of the different skill types from domestic residents, and is assumed to depend on the real wages of the respective types of labour. The above three equations determine the wage of skilled labour, the wage of domestic unskilled labour, and the price of the domestically supplied and consumed good, which, given that R is fixed, can also be regarded as the inverse of the real exchange rate. 

Log-differentiating the above equations, under the assumptions that external prices, and the amount of external finance do not vary, and after some manipulation, we arrive at the following linear equations in the log-derivatives (we denote � EMBED Equation.2  ���).

� EMBED Equation.2  ���	(16)

� EMBED Equation.2  ���	(17)

� EMBED Equation.2  ���



In the above expressions m is the share of domestic expenditure that is made up of imports, 
and 
e is the share of the value of total domestic supply that is exported. If the initial immigrant remittances as a share of GDP is zero, then (m-e) is equal to the trade deficit as 
a 
share of GDP. In the expressions above  ηi (i=s,u) are the elasticities of the domestic supplies of labour of different skill types, λ is the amount of initial illegal immigrant remittances (given that the initial stock of illegal immigrants is I) as a proportion of GDP, and � EMBED Equation.2  ���, 
is 
the marginal increase in illegal immigrants as a proportion of the initial stock of unskilled labour. It can be easily shown, utilizing the Cobb-Douglas nature of production, and equation (10), that 

� EMBED Equation.2  ���					(19)

Stability of the equilibrium requires that the diagonal elements of the matrix multiplying the three price changes are negative. As the coefficients multiplying the changes in wages in (16) and (17) are negative, stability requires that

� EMBED Equation.2  ���		(20)

The above expressions (16)-(18) can be solved for the log-changes in wages and the price pd , as functions of the change in the stock of illegal immigrants. To simplify the expressions and to highlight the main results, assume that the short run supply elasticities for the two types of domestic labour are equal to zero, implying that the supplies of these two types of labour are fixed in the short run. Assume also that initially the number of illegals in the economy is equal to zero (namely χ=0, and hence via (19) that λ=0). Then equation (18) becomes a simple relation between the change in the domestic price and the change in the stock of illegals. Substituting this expression in the other two equations we can solve for the real wages of the two skill types as follows.  Considering the definition of the composite price of the domestically consumed good (the consumer price deflator) in (9), the log-change in the CPI is just the product of one minus the import share times the log-change in the price of the domestic product. Hence we can easily derive the log changes in the real wages of the two labour types as follows.

� EMBED Equation.2  ��� 			(21)

� EMBED Equation.2  ���			(22)

where the variable Δ is given by the following simplified expression.

� EMBED Equation.2  ���				(23)

It is clear from the above expressions that, as long as there are no remittances by illegals, namely if ρ=0,  the influx of illegals reduces real wage of unskilled domestic labour and increases the real wage of skilled labour. This is a standard result and is due to the fact that the supply of only unskilled labour is augmented, while the demand for both types of labour increases, due to the increased production of the domestically produced good (the GDP). When ρ is greater than zero, there are additional influences on the real wages that depend as far as the sign of the change is concerned, on the magnitude of the initial “trade deficit” m-e. Equation (21) shows that if m-e is initially positive, as in a country like Greece, then the presence of illegal immigrants tends to lead to an even bigger decline in the real wages of unskilled, while equation (22) shows that the increase in the real wages of skilled is reduced. The higher the share of illegal immigrants’ income that is remitted abroad, and the larger the difference between the wages of domestic unskilled workers and illegal ones, the larger are these negative effects. The intuition behind these results is the following. The influx of unskilled labour increases aggregate production. When there are no remittances, the increased supply is matched by increased demand, and the price of the domestic good does not change. When there are remittances, however, the price of the domestic good declines because the increase in the supply is larger than the increase in demand. This leads to an induced  decline in the production of Y, that counteracts the initial increase that is due to the labour influx. This decline leads to second round decreases in the demands for both types of labour, and hence to downward pressures on their real wages. If m-e is initially 
negative, then this leads to a positive influence on the real wages of both skilled and unskilled. While this does not change the direction of change of the real wage of skilled workers, it might lead to an increase in the real wage of unskilled. 

The upshot of this simple stylised exercise is that there is no unequivocal a-priori presumption concerning the impact of an influx of illegal immigrants on the real wages of different skill classes. Even the standard result that the real wage of unskilled domestic workers falls can change depending on the initial trade structure of the economy, and the parameters characterising the behaviour of economic agents. 

To obtain some intuition about the elasticities in (21) and (22), we experiment with some plausible values of the parameters. The values of m and e for Greece in 1988 were 0.255 and 0.199 respectively, and the value of βu was equal to 0.292. The values of ρ and ν that are compatible with the empirical evidence (see below) are equal to 0.5 and 0.4 respectively. If we assume values for σ and τ equal to 0.5 and 0.9 respectively (that are compatible with the values utilised in the empirical simulations), then the values of the first and second terms within the brackets in (21) are -0.02 and -0.31 respectively, for a total value of the elasticity of real unskilled wage equal to -0.33, while the value of the elasticity or real skilled wage in (22) is equal to 0.27. If we halve the values of σ and τ, the values of the elasticities in (21) and (22) become -0.32 and 0.24 respectively, while if we double the values of σ and τ, the real wage elasticities become -0.32 and 0.28. Thus for realistic values of the
se
 two relatively unknown parameters, the elasticities of real wages with respect to changes in the number of illegal immigrants are fairly robust. A 10% increase in the share of illegal immigrants in the total unskilled labour force, will, ceteris paribus, lead to a decline in the real wage of unskilled domestic labour of about 3.3%, and an increase in the real wage of skilled labour of about 2.7%.  For values of ρ and ν  equal to zero, signifying that illegals do not send back any remittances and that their wages are the same as those of legal unskilled workers, and for values of the other parameters as indicated in the first case above, the elasticities of real wages in (21) and (22) become equal to -0.71 and 0.29 respectively. Thus the elasticity of the real wage of unskilled domestic workers with respect to increases in the number of illegal immigrants depends considerably on the remittance behaviour of illegals and especially on the degree of domestic “wage discrimination”. Note finally that in order to render the elasticity of unskilled wage with respect to the influx of illegals positive one needs rather extreme values of the parameters, namely low value of m, high value of e, high value of βu , low value of ν, high value of ρ, and low values for σ and τ. For instance the values m = 0.1, e = 0.4, ρ = 0.8, ν = 0, βu = 0.6, σ = τ = 0.05, will render the elasticity in (21) equal to 0.043.  

4 The Computable General Equilibrium Model of Greece

The effort in this paper is to provide a quantitative estimate of the likely impacts of the large recent influx of illegal immigrants to Greece on both various measures characterising the labour markets, as well the real incomes of various types of households. To do this we employ a large multisectoral computable or applied general equilibrium (CGE or AGE) model of the Greek economy (Zografakis, 1997), adapted to the problem at hand. A model of this type avoids the problems inherent in earlier empirical studies, namely the failure to take into account the indirect effects of immigration that work through the good and factor markets. In this section we describe some key features of the model, and the manner in which illegal immigration is incorporated into the model. In the appendix further details about the model structure are given. The empirical model resembles in many ways the stylised model presented above 

The model belongs to the class of neo-classical CGE models pioneered by  Johansen (1960) and subsequently applied to both developing as well as developed country policy analysis (for comprehensive surveys see Dervis, de Mello, and Robinson (1982), Robinson (1989), Shoven and Whalley (1984), and (1992), and Gunning and Keyzer (1995)). The model is composed of three types of markets, namely goods markets, factor markets and external trade markets. In reality there is a fourth type of market, namely financial markets, but in accordance with widespread practice in this type of modelling, these are suppressed, so that the model estimates real economic magnitudes, and relative prices. This is achieved by an appropriate “normalisation rule”, that arbitrarily sets some price or price index equal to unity.

The model is calibrated to a 1988 Social Accounting Matrix constucted for Greece by the authors. The SAM distinguishes fifteen branches of the economy, and eight types of labour factors. Capital is specific to each sector and fixed for each sector in the short run. There are fifteen classes of households distinguished by skill level or function of the head of the household and by income-expenditure level. 

The behaviour of AGE models does not depend so much on their detail concerning sectors and institutions, but on what is known as their “closure rules”. These are basically the assumptions concerning the macro behaviour of the economy. There are three types of macroeconomically important rules in AGE models of the type utilised here. The first has to do with the way the labour markets adjust. The second has to do with the way investment is modelled, and finally of importance is the way the external sector adjusts. There is a fourth type of closure, namely monetary adjustment rules, but these  are irrelevant here as money is not explicitly included in the model. 

In the model at hand the labour market adjusts in a neo-classical fashion. In other words the average nominal wages for each labour type adjust to preserve equilibrium between supply and demand for labour, both of which depend endogenously on real wages. An alternative adjustment rule would be to assume that nominal or real wages for some skill types are fixed in the short run (perhaps by union bargaining or other rigidity factors), and the employment of these types of labour in the short run is determined endogenously. Such an assumption would produce involuntary unemployment for the given skill types, over and above the fixed uneployment assumed, that is compatible with the 1988 Greek data. There is long-standing controversy between different schools of economic thought as to which is the most appropriate adjustment rule in the labour market. It is probably fair to say that in a European context, some types of labour markets appear to be more flexible than others. For instance the market for unskilled and highly skilled labour might be flexible and price adjusting, while the market for semiskilled labour
, which 
is probably the one most unionised
,
 is quantity clearing. We could build different types of flexibility in the model, but it seems that no-one is sure about which is the best behavioural assumption. We, therefore, opted for the simplest closure rule for the base case, namely the price clearing one. Experiments with fixed nominal wages are, nevertheless, reported.

The closure rule we adopted in the investment sphere is to specify investment functions and let total savings adjust to the given levels of real investments. This is a “Keynesian” type of closure rule. By contrast a neo-classical closure would make total investment levels depend on the available amount of savings. We believe that in the Greek context the Keynesian investment structure appears more appropriate, as in the last fifteen year Greece has experienced a situation, where banks have had excess funds to loan but not enough demand for investments.
 In 
o
ther words investment has been constrained by demand and not supply of funds.


The final closure rule concerns the external sector. The assumption here is that 
the demand for 
Greek exports
 has high but not infinite 
price 
elasticity
, and 
that
 
the externally available volume of foreign transfers (remittances by workers abroad, foreign capital inflows, European Union (EU) transfers, etc) is exogenous. While the Greek capital markets have been opening up in recent years, the largest amount of foreign inflows concern remittances and EU transfers. These are largely exogenous. 

We next turn to the way we model illegal immigration. Of the eight types of labour that are included in the model, four are self employed domestic workers, and we assume that there is no illegal immigration in these labour categories. Of the salaried employment, we assume that illegal immigrants augment the supplies of agricultural labour and non-agricultural unskilled labour. We assume that there is no illegal immigration in the two higher skill types of hired labour. Albeit many illegal immigrants are highly skilled, their illegality tends to force them almost exclusively into unskilled jobs. This has been found in surveys of illegal immigrants in Greece (Lianos, Sarris, and Katseli (1996), Markova and Sarris (1997)). In the model the various labour categories are segmented, and workers from one category cannot in the short run become transformed into workers of another category. In other words agricultural labourers are not transformed into non-agricultural unskilled workers. Similarly unskilled workers cannot become skilled workers within the short run. This presents somewhat of a problem with illegals, because they are eager to work and ready to change employment between agricultural jobs and non-agricultural jobs. However, given the separation of rural and urban areas, the labour market segmentation might not be a bad first approximation, but it is, nevertheless, an approximation and we maintain it because otherwise we would have to alter the model structure.

Illegals are assumed to be employed at wages that are lower than those of comparable locals by fixed, exogenously set wage differentials. As was found by Lianos, Sarris and Katseli (1996) these differentials, when adjusted by productivity diffferences, are considerable, and can be thought of as risk premia for employing illegals. Furthermore, employers do not pay social security contributions for illegals. Illegal immigrants are assumed to remit a fixed share of their income abroad, and consume the remainder in Greece. An issue is the demand system of the illegal immigrants. We have no information at all about the structure of demand of illegals, let alone their income and price elasticities. Since, however, they are at the lowest bottom of the income scale compared with Greek workers, we postulate first that their consumption pattern is characterised by fixed budget shares, and second that these budget shares are the same as those of the poorest among Greek agricultural households. The poorest Greek agricultural households are at the lowest income level in Greece, and hence this assumption seemed justified for lack of any better.

5. Simulation Results

In order to implement the model for the case of illegal aliens, we made the following assumptions. First, on the numbers of illegals, we took as guide the empirical results found in the survey by Lianos, Sarris, and Katseli (1996). In that survey it was found that illegals in certain regions of Greece constituted 31 percent of hired agricultural labour and 12.2 percent of non-agricultural unskilled hired labour. We assumed that these percentages apply to all Greece, for agricultural hired labour and non-agricultural (“urban”) unskilled labour respectively. These two categories are specified separately in the model, and hence it is easy to augment their supplies. The total influx simulated is then equivalent to about 130000 man years of illegal labour. This, as mentioned in the earlier paper, does not correspond to the number of illegals in the country, because most illegals work for only part of the year. It, nevertheless, constitutes an increment of 3.2 percent of the total Greek labour force.

In addition to this, we assumed that illegals earn a wage which is 40 percent below that of comparable Greeks. This, again was an estimate derived from the earlier survey in Lianos, Sarris and Katseli (1996), where productivity adjusted wage differences were calculated. It was also assumed that immigrants send 50 percent of their earned income abroad. This was based on the results of a recent survey of illegal Bulgarian immigrants to Greece (Markova and Sarris, 1997), where it was found that two thirds of those surveyed send home more than 50 percent of earnings, while another 15 percent send home 40-50% of earnings. A weighted average of the share of earnings sent back was calculated there at 47 percent.

Tables 1, 2, and 3 under the columns labelled basic scenario, indicate the simulation results from the assumed increase in the influx of illegals aliens under the conditions and parameters stipulated above. Table 1 indicates the changes in the real macroeconomic magnitudes (namely the percentage deviations from the reference values, that in turn are the 1988 figures applicable to Greece).  It can be seen that  under the basic scenario real GDP increases by 1.5 percent, a sizeable change. Total private investment also increases by 0.9 percent, but real total private consumption increases  by a mere 0.13 percent. The consumer price index (CPI) is seen to decline, and this is due to the fact that domestic supply increases more than domestic demand, as half of the immigrant income is not spent in Greece but rather sent abroad. 

The overall average real wage rate is seen to decline as a consequence of illegal immigration, but with major differentiations according to the various labour categories. As expected, the real wages of the unskilled Greeks in the agricultural and urban sectors decline considerably, given the large proportionate influx of illegals. The real wages of the urban semi and highly skilled workers rise considerably. The real rewards to the self employed seem to go counter to those of hired labour, as there is substitution assumed in the model between salaried and self employed.

Total employment of Greeks in all labour categories  is seen to decline by 47 thousand man-years. This is less than the 130000 man-years introduced by the illegal immigrants, implying that about one third of the illegal immigrant labour is net displacement of Greeks, while the rest is net addition to the Greek labour market . The decline of Greek employment in a model of flexible wages such as the one analysed here comes about from the supply side. The decline in the real wage of unskilled leads to a decrease in the supply of Greek labour to these categories. In some sense this decline in the supply of Greek workers can be thought of as some type of voluntary “unemployment”. We would have a similar effect if the wages of Greeks in the unskilled categories were fixed and the adjustment in the labour markets was via variations in the amount of labour employed. Interestingly, however, the increase of real wages of skilled labour leads to an increase in the total supply and employment of hired skilled labour, again because of more such labour becoming available from the supply side. Note that since we assumed zero elasticity of immigrant labour supply, all the adjustment in the domestic labour market comes from the natives side. 

Turning to sectoral impacts in table 2, it can be seen that all non-public sectors increase their output by percentages that range from 0.13 percent (real estate services) to 2.31 percent for capital good manufacturing, 1.79 percent in food manufacturing, and 1.32 in the agricultural sector. The differential increases are due on the one hand to the different shares of unskilled labour employed by different sectors, and hence to different possibilities for cost savings, and on the other hand to the consumption pattern of illegals, that was assumed as mentioned earlier to be similar to that of poor rural Greek households. It is thus no surprise that real estate services and other market services show little output change, as these are sectors that are mostly urban and not utilised by poor rural households. On the other hand, illegal immigrants seem not to live in rented houses for the most part (Lianos, Sarris, and Katseli., 1996), and also cannot be expected to make much use of market services, that are largely an item consumed by upper income groups.

Table 3 indicates the impact of the influx of illegals on real disposable incomes of the different classes of Greek households. As the populations in each category do not vary in the experiment, the percent deviations can also be thought of as changes in the per-capita disposable incomes of these households. It is expected that households that own a lot of the factors that lose under immigration will be hurt, and this appears to be the case from the table. Greek agricultural households appear to gain, irrespective of their income status. This is because most of the income of agricultural households derives from own family labour, as well as from capital returns from agricultural production, and none of these factors loses under immigration. The only two classes of households that experience declines in real disposable incomes are those in the urban sector that are headed by an unskilled person, and among these, the households that are initially either poor, or middle income. All other households types in the urban sector, as well as those that are headed by a non-working individual, gain from the immigration influx. The households that lose make up a significant proportion of Greek households and population. According to the 1988 household budget survey, that provided the foundation for the construction of the SAM on which the model is based, households in the two categories that lose, make up 26.5 percent of the total number of Greek households (which were equal to 3.241 million in 1988) and 37.1 percent of the total Greek population, that in 1988 was equal to 10.006 million. 

When the impacts on households are tabulated by larger classes, as indicated in the bottom of table 3, it appears that it is poor households, or those headed by an unskilled worker that are the ones hurt by illegal immigration. On the other hand households that were formerly rich become richer under illegal immigration. It, therefore, appears that under the assumptions of the simulation the influx of illegal immigrants into the Greek labour market, appears to have resulted in a skewing of the income distribution among Greeks, and widening income differentials between rich and poor. This is clearly a phenomenon that seems to accord well with casual and anecdotal observations in Greece, where recent years have experienced a rise in maltreatment of illegals by domestic unskilled workers, and increased voices for action to stem illegal immigration.

The above results were submitted to a number of sensitivity runs, that serve to illustrate the extent to which the results depend on particular model assumptions. One of the assumptions that seems to be crucial to the outcome is the one governing the response of the supply of domestic Greek unskilled and agricultural workers to the real wage in these sectors. Under the basic scenario the elasticity of the domestic labour supply with respect to the real wage in these two sectors is set at 0.2. This is a value consistent with empirical estimates of elasticities of labour supply from several countries (see Pencavel (1986),and Killingsworth and Heckman (1986)). Under scenario 1 indicated in the set of columns next to the basic scenario in tables 1,2, and 3, this elasticity is doubled to 0.4. As can be seen from table 1, under this assumption there is much larger withdrawal of Greek labour from the two categories that are influenced by the illegal immigration. Overall, the decline in Greek workers is 64 percent larger at 77.1 thousand workers, and hence the substitution of illegals for Greeks is accordingly much larger. This occurs despite the fact that real wages for the two relevant categories decline by much less than in the base scenario.

The CPI in this case is seen to increase by 0.9 percent, compared to a decline of more than 2 percent in the basic scenario. The reason for this is that the decrease in the supply of Greek unskilled labour results in a smaller increase in domestic aggregate supply as evidenced by the smaller increase in GDP, compared to the basic scenario, while the domestic demand increases compared to the base case. The latter is so because the percentage improvement in domestic unskilled wages compared to the base case is larger than the percentage decrease in domestic unskilled labour supplied, and also because the consumption of illegals is larger due to larger wages relative to the base case.. Table 2 indicates no major differences in directions of change from the basic scenario, except for smaller magnitudes of the effects. Table 3 indicates that poor and middle income households headed by unskilled workers lose much less under this scenario, and the overall real disposable income of the poor declines by only 0.13 percent compared with the 2.6 percent decline under the basic scenario. Clearly then the response of labour supply to real wages is a significant parameter that can change many of the effects of the influx of illegal aliens.

Another set of assumptions that seems to be crucial concerns the elasticity parameters that determine the slope of the demand for labour. Given that in the model all production relations are of the nested CES type, the way to simulate more elastic demand for labour is to assume that these CES elasticities are larger. Scenario 2 in table 1,2, and 3 illustrates the results of a simulation under the same assumptions as above, except that the elasticities of the levels in the production structure that involve labour inputs are increased by a factor of two.

The results under scenario 2 in table 1 show that the major differences between this and the basic scenario concern the changes in the real wages and the types of labour classes that are affected. Under this scenario the declines in real wages are much smaller, and this is to be expected as the demand elasticities for labour are larger. It is also the case that while the overall employment of Greeks declines by the same amount as in the basic scenario, the decline is spread more evenly among the various classes, and in particular the self employed unskilled lose a large number of jobs. 

Scenario 2 in table 2 shows that the increases in the sectoral productions are slightly higher than those of the base scenario. Scenario 2 in table 3 shows that the losses of the two households groups that are shown to lose significantly in the basic scenario are much smaller, and at the same time the gains of the household classes that gain are smaller. In other words the effects are moderated and less sharp than in the base scenario, and the inequalities are not as sharp as before. Interestingly, under this sensitivity run, the aggregated group of poor households is shown to benefit from the influx of illegal immigrants.
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that the 
“
illegality
”
 of immigrants is simulated by wage discrimination and by the proportion of income that is
 remitted abroad, two sensitivity runs (labeled 3 and 4 in tables 1-3) test these assumpti
ons. In scenario 3
 i
t is
 assumed that the wage differential between illegals and equally skilled Greek workers
 is
 
zero
 (compared with 40% in the base case)
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. The results 
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 do 
 not indicate any significant differences compared to the basic scenario
, except that private consumption and the CPI increase more than in the ba
s
e run. 
This is e
xpected as the immigrants now make more money, and consequently spend mor
e
 domestically.
 
The increase in 
real 
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is marginal compared to the base case, a mere 0.
0
7
%
. This comes about from two opposing ef
f
ects, 
namely the 
negative 
impact of incr
e
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labour cost 
and the positive impact of higher domestic consumption. The results 
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 that 
the d
emand effect slightly dominates, and this is an answer to those opposing legalisation on 
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In table 3
 a 
notable change from the basic scenario is the 
larger gain
s (or smaller losses) of all 
poor households, that result 
in a
 gain rather than a loss in the base case 
in 
aggregate real disposable income of all poor households put together
 (
from 
-
2.6 percent in the reference
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 to 0.
80
 percent
)
. The reason is not so much that the poor households among those headed by unskilled lose less, but because the poor households in the other categories
 
fare better
, 
because
 
of the 
larger 
domestic demand effect
, that leads to 
higher domestic pr
oducer prices
, and hence factor incomes
. 



Under s
cenario 4 
the proportion remitted by 
illegal 
immigrants abroad 
is 
set at 
half of the initial 50 percent of their income
, with all other parameters at their base values
. T
he results of this scenario 
are 
quite similar to those of scenario 3. This
 is
 expected, 
as under this case 
illegal immigrants spend more of their money domestically
, as in scenario 3
.
 Overall all poor households together lose only 0.13 percent of real disposable income, compared to their large base case loss of 2.6 percent.

The model results do not appear to be sensitive to the assumed elasticities of substitution between domestic and imported goods (Armington elasticities) or to the elasticities of transformation between domestic and exported goods. Experiments in which these elasticities were set at half or double their base values did not produce results of any appreciable difference from the basic ones. This is in accordance with the stylised numerical exercises reported with the simple model of equations (21) and (22).

The final columns in the three tables
, labeled
 scenario 5, 
present the results of the same simulation as the basic one (namely column 2), but under the “closure rule” that the nominal wages of all types of  salaried labour are kept fixed at their base levels. Thus the results in this column must be contrasted with the results presented in the basic scenario in column 2. 

There are marked differences between this and the basic scenario. First, the increase in GDP is less than half as large as before. This is because there is considerable displacement of Greek unskilled workers by illegals, and hence a much smaller net addition to labour force. The real wage rate declines by much less, as expected, given the nominal wage rigidity, and the real wages of the agricultural and unskilled labour decline by much less, compared to the basic scenario. This is natural, as in this scenario nominal wages are not allowed to adjust to absorb the influx of unskilled labour. 

The basic difference under this structural assumption and the basic run, is that now there is considerably more unemployment among Greeks, and 115 thousand man years of employment are lost.  This is more than double the previous figure of 47 thousand man-years. The reason can be seen in the much smaller declines in the real wages of salaried unskilled and agricultural workers (4.9% versus 36.5% for agricultural and 28.3% for urban unskilled in the basic scenario) in the face of increased supplies of unskilled labour. While in the basic scenario the decline in Greek employment was due primarily to supply side effects, here almost all the decline in employment is due to involuntary unemployment. Again the brunt of this unemployment is felt by urban unskilled labour. The decline in Greek employment is almost as large as the inflow of illegal immigrants (that was assumed equal to 130,000 man-years). Thus under this scenario there is almost total substitutability between Greek and illegal workers. Examining the impacts on sectoral production, the effects are seen to be generally smaller than in the basic scenario. 

Examining the impacts by household type, it is interesting that almost no household class loses under this structural assumption. Urban poor and middle income households headed by unskilled persons that lost under the basic scenario, are seen to gain in this case. This is because despite the larger loss of jobs by these households, that comes about from the larger displacement by illegals, the nominal wages of those remaining employed is unchanged, and hence in an overall sense the wage bill accruing to these households does not decline as much as in the basic scenario. Furthermore, while these households lose income from wages, they obtain better incomes from other sources, e.g. self employment, that make up the loss of household income from unemployment.  The gains also that were experienced by richer households, are also seen to be much more moderate under this scenario. Clearly then this structural assumption results in better overall welfare for households headed by unskilled workers and more evenly distributed impacts, compared to the basic scenario. Of course it is not clear, which of the two structural assumptions concerning the labour market comes closer to the truth. The results, however, suggest that the internal operation of the labour market is crucial in assessing the impacts from the influx of illegal aliens, and it is there where more understanding is needed.

Summary and Conclusions

The results of this paper show that the large increase in the influx of illegal immigrants has led to impacts which while macroeconomically beneficial, have significant adverse distributional implications, when f
lexible wage
 
adjustment 
is assumed 
in the various labour markets. It appears that unskilled and hired agricultural workers are among those that are severely disadvantaged by the inflow of illegals. Interestingly, however, agricultural households of all income classes are beneficiaries of immigration, while those household groups that experience a net decline in real disposable income are the poor and middle income households among those that are headed by unskilled workers. On the contrary, households that are headed by skilled workers or by inactive individuals such as pensioners appear to benefit from illegal immigration. 

The results appear to be fairly sensitive with respect to the elasticities of labour supply and demand, while they appear to be quite insensitive to the elasticities of substitution in import demand and export supply. The results also appear to be insensitive to the various parameters concerning the structure of the illegal labour market such as the amount of wage differential between illegals and domestic unskilled, as well as the amount that illegals remit abroad. These latter results are interesting from a legalisation perspective, because legalisation of the illegal labourers would basically result in increases of their wages and hence an increase in the cost of labour to the firms that hire them. In such a case illegals would operate in the economy just like an increase of domestic labour in the same labour classes and it is this increase in labour that is the important overall influence
.
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the adverse distributional impacts 
of the immigrant influx.


The largest overall impact in the Greek economy, if 
wage flexibility 
clears the labour markets, appears to be distributional. About 37 percent of the population that lives in poor and middle income urban households headed by unskilled workers seems to be the group that is hurt by illegal immigration, or from general inflow of unskilled workers, while the other income groups are the ones that benefit. In an economy that is under adjustment and experiencing severe unemployment, as the Greek one is currently doing, these distributional implications are bound to be of much more political importance than any other impact.

When the 
labour market 
closure rule is altered, however, the adverse distributional implications disappear. Under th
e
 structural assumption
 of fixed 
nominal 
wages
 for salaried workers
,
 the households that los
e
 when 
wage flexibility 
operate
s
, not only d
o
 not lose, but on the contrary appear to gain. The reason is that the wage bill seems to be maintained in the face of rigid nominal wages and unemployment. This suggests that unless we understand more about how the labour markets operate, and in particular the degree to which labour markets are “fix-price”, or “flex-price” markets, we cannot be sure about the distributional impacts of illegal immigration. 

The issue of legalisation is currently an important one in Greece as the government 
is cont
e
mplating 
a law that allows illegal immigrant registration, and tends to transform the current uncontrolled system into one similar to a guestworker program. It is clear that this policy, if properly enforced, will increase the cost of labour to Greek firms to the levels of domestic labour. Under these conditions logic suggests that the only way in which illegal (or newly legalised) workers would be employed is if they were willing to do jobs that Greeks would not do. This hypothesis, however, is difficult to test, as in the past the substitution of Greeks for immigrants was done because immigrants were much cheaper. It is not clear that  if wages for certain undesirable jobs increased, Greek workers willing to do them would not be forthcoming.  The major issues we feel that must be analysed and tested empirically in this debate concern the degree to which enforcement of the legislation will be successful, and whether the resources required for proper enforcement will be forthcoming. Under the heavy current pressures for fiscal expenditure control in Greece, it is not likely that resources for enforcement will substantially increase. Thus one might hypothesise that in the absence of enforcement, the extent to which the new law will be successful in altering the current situation will be minimal.

�Appendix. The Structure of the Greek Applied General Equilibrium Model

AGE models are normally calibrated to fit a “benchmark data set” that is described in a so-called Social Accounting Matrix (SAM). The SAM constructed for Greece is based in year 1988, which is the first year for which the completely revised national accounts data is available. It is also a year in which a national household income and expenditure survey is available, and a year where several other surveys are also available. It is also the first year of application of the newly revised SITC (Standard International Trade Classification) classification of international trade (Revision 3). The base year is also convenient for our purposes as it is nearly the last year before the large post communism influx of illegal immigrants started. The SAM distinguishes fifteen branches of the economy, of which four are manufacturing, and four are services. There are two major types of labour factors, namely salaried and self employed. Within each of these classes, labour is distinguished in four skill classes, namely agricultural labour, unskilled, semiskilled, and skilled. Capital is specific to each sector and fixed for each sector in the short run. Capital is assumed to be owned by enterprises (which in turn are owned by households and the public sector).

The model is rich in institutional detail. There are 18 types of institutions distinguished in the SAM and model. Firstly, we have households. There are fifteen classes of households distinguished by skill level or function of the head of the household and by income-expenditure level. There are five skill and functional classes, namely agricultural households, those headed by an unskilled person, those headed by a semiskilled person, and those headed by a skilled person (the skill levels determined on the basis of years of schooling and types of education achieved), and households headed by an “inactive” person (usually retired one). Within each functional or skill group the households are distinguished into three income classes, namely poor, middle income, and rich. There is one type of enterprise in the SAM and model that encompasses all the different types of enterprises in Greece. Ideally one would like to have three types of enterprises in the Greek context, namely formal sector ones, small scale and informal ones, and those that are publicly owned or controlled. It proved impossible to disaggregate the SAM with this type of detail, and hence we aggregated all enterprises into one for behavioural purposes. The distribution of capital value added, nevertheless, distinguishes between private and public enterprises owned by the state. The final two types of institutions are the public sector and the external sector (rest of the world). The household detail specific to this model is unique in a Greek context, and allows the investigation of the impact of specific policies on individual household types.

Each sector produces a distinct product. This product can be used for domestic consumption or for export (not all products are exportable). The allocation of the product between domestic consumption and export is done on the basis of a CET (constant elasticity of transformation) allocation system. The domestically available product from the production process in turn is combined in a standard “Armington” CES manner (see Dervis de Melo and Robinson, 1982 or Robinson, 1989) with a differentiated imported product to produce a composite product, which is the commodity available domestically for purchases by all institutions for intermediate and final consumption as well as for investment. This is the same specification as outlined in the stylised model above. There are some products that are not traded, and hence do not exhibit imports. In this case the composite product is simply the domestically produced product.

Production in the model is determined using multilevel CES production functions. In the first level aggregate production of a sector is determined by a CES function of two types of composite factors. The first factor is a CES aggregate of capital and energy, while the second one is a CES aggregate of an aggregated labour input and an aggregated intermediate product. The aggregated intermediate product is a CES function of the fifteen types of  composite products available in the economy for purchasing, as explained above. The aggregated labour input is  a multilevel CES function of the various labour types. At the first level there are two major types of labour, namely salaried and self employed labour. At the second level each major type of labour is a CES aggregate of four skill types of labour, namely agricultural labour, unskilled, semiskilled, and skilled labour. This type of multilevel CES structure allows wide flexibility in the range of complementarity and substitution relations between factors.

In the model capital is assumed fixed within each sector in the short run, and supply is determined by profit maximisation. This makes all the sectoral supply functions to exhibit the standard upward sloping shape. All types of labour factors are freely mobile between sectors in the short run. Their aggregate supply in the economy, depends in the short run on labour supply functions that depend on the real reward (wage) of each labour type, relative to the base case real reward. 

Prices in the model are determined as follows. The prices for the domestically produced products, and the eight types of labour are determined endogenously by equilibria in the respective markets for goods and factors. The price of foreign exchange is taken as fixed and is set at unity as the numeraire. Greece is assumed to be a small country as far as imports are concerned, and hence the prices of all importables are set exogenously. As far as exports are concerned, Greece is assumed to produce differentiated products. A world demand for each of Greece’s exportables is specified, and it must balance with the supply of exportables. The international prices of these exportables are hence determined endogenously via supply-demand equilibria in each of these markets for exportables.

The domestic prices of tradable products derive from the international prices and the import duties. The prices for the composite domestically available products are formed as CES aggregates of the prices of the domestically produced and the imported products in a standard Armington fashion. The same holds about the prices for the composite factors. In that case, however, the cost of labour to enterprises is adjusted by the respective social security contributions. The final prices of goods purchased by final consumers are adjusted by the value added taxes. Similarly the prices to producers are adjusted by the indirect production taxes and the production subsidies.

The goods actually purchased by final users (households, enterprises and government) for consumption and investment are not the same as the composite goods of the branches that are available for domestic sale, but instead are combinations of them. For instance the commodity food, is composed of agricultural products, products of the food manufacturing sector, product of the trade sector etc. Similarly the investment good “buildings” is composed of products from several branches. This means that the purchase prices of these final products are linear combinations of the prices of the composite products of the branches, according to coefficients that determine the physical makeup of these products. In the literature such matrices that transform products of branches to products purchased by final users are called transition matrices, and they are different for consumer goods and investment goods. Apart from the purchase prices computed in this fashion in the model there are also prices utilised for the consumption of durable goods. These prices are in essence “user costs”, and are also composed of the prices of the composite products of branches. For instance the user cost of automobiles depends on the price of energy, repair services, interest rates, depreciation etc. Similarly for the user cost of dwellings, which is different from the purchase price of new houses.

The value added from the production process is distributed to the various institutions according to fixed allocation coefficients that are determined by the ownership in the base year of the respective factor types. For instance each household class receives part of the total factor reward of the eight classes of labour, depending on its ownership in the base year of this factor. These coefficients (that determine the mapping between the functional and the personal income distribution) have been determined by a separate procedure, outside the model,  based on detailed analysis of the 1988 household survey. The total reward to capital accrues to privately owned, state owned and foreign enterprises, based on the respective ownership of the capital of each sector in the base year.

Households receive incomes from labour factor services, as indicated above, from distributed dividends of private enterprises, from the public sector (namely transfers such as pensions and other benefits), from transfers by other households (these net to zero within all household types), and from the foreign sector (transfers such as remittances). The disposable income of households equals the gross income minus the direct taxes, household contributions to social security, and transfers to other households. Enterprises receive income from the productive process (returns to capital in value added) and also some transfers from the public sector. They pay direct taxes and dividends, with the remaining comprising their endogenously determined savings.

The households determine their total real consumption expenditures by an expenditure function that depends on current real disposable income, and real expenditure and disposable income of the previous period. The consumer price deflator utilised is a weighted average of the consumer prices of all products consumed, and is computed endogenously. The consumption system of households follows a multilevel structure. In the first level households allocate total consumption expenditure among purchases of durable goods, expenditures for non-durables that are associated with the use of the currently available durables, and other expenditures for non-durable goods. The demand for new durable purchases is determined  by the desirable stock of durable goods minus the depreciated previous stock of durables. The desirable stock of durables is a direct function of total expenditure and an inverse function of the user cost of that durable. The expenditure for the use of the currently available durables depends on the previous stock of durables and on the prices of the products used by durables (e.g. energy, etc.). The allocation of the remaining expenditure among the non-durables is done on the basis of a linear expenditure system (LES). 

There are four types of investments in the model. First we have investments in housing by households. Second we have investments by enterprises, thirdly investments by the public sector, and finally investments in stocks. The  value of housing investments is determined simply as a share of the disposable income of households. The real amount of housing investment is determined by division by the cost of new house purchases. Investment by destination of enterprises is determined for each sector by investment functions that depend positively on the currently realised return to capital, and negatively on the cost of purchase of new capital type for the sector, on the interest rate (exogenous), and on the depreciation rate (exogenous). Total real public investment is a policy variable, and its allocation to branches is determined by fixed coefficients. Changes in stocks investment are determined by the difference between desired stocks (which are in turn equal to fixed shares of current production) and previous stocks.

Total real public spending is a policy variable. The allocation of public expenditure to branches is done by fixed allocation parameters. The dynamics of the model is simple. Stocks of capital and dwellings are simply updated after depreciation. Population growth is exogenous, and household composition remains the same over time. The dynamics, however, will be of no concern here, as our main interest is in the comparative statics or short run  impact of illegal immigration.
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�Table 1. Macroeconomic Impact on the Greek Economy of the Influx of Illegal Aliens.


��Percent Deviations from Reference�������
�Reference Value�Basic Senario�Scenario 1�Scenario 2�Scenario 3�Scenario 4�Scenario 5��
Real Aggregates���������
GDP at factor cost - million dr.*�8,239,762�1.47�1.10�1.49�1.54�1.52�0.66��
Private Investm. - million dr..�1,606,212�0.89�0.99�1.06�1.50�1.35�1.12��
Total Exports - million dr.�1,642,074�0.82�0.21�0.79�0.15�0.32�-0.58��
Total Imports - million dr.�2,429,037�-0.34�0.93�0.21�1.70�1.18�2.69��
Private Consum. - million dr.�5,713,665�0.13�0.16�0.13�0.25�0.22�0.17��
Consumer Price Index (CPI)�1.13�-2.04�0.91�-1.71�2.22�1.13�4.90��
Real Wage Rate�0.69�-6.22�-4.47�-5.34�-6.18�-6.20�-2.74��
Real wage rate of salaried employees and wage earners���������
     in agricultural sector�0.48�-36.50�-30.88�-18.50�-36.92�-36.81�-4.90��
     in unskilled labor - Urban�0.74�-28.27�-21.02�-19.95�-29.39�-29.11�-4.90��
     in semi-skilled labor-Urban�0.81�5.40�4.04�-1.64�5.83�5.71�-4.90��
     in skilled labor - Urban�1.15�3.18�2.46�-2.73�3.50�3.41�-4.90��
Real wage rate of self - employed���������
      in agricultural sector�0.38�1.13�1.42�-2.05�2.34�2.02�2.34��
      in unskilled labor - Urban�0.62�-0.92�-0.51�-6.74�-0.70�-0.76�0.17��
      in semi-skilled labor - Urban�0.72�-0.43�-0.12�-5.14�-0.14�-0.22�0.16��
      in skilled labor - Urban�0.89�-0.07�0.18�-3.70�0.32�0.21�-0.25��
Absolute difference from 
reference
�
��������
Employment of Greeks - Thousand�3992�-47.10�-77.14�-46.62�-40.85�-42.42�-114.74��
   Employees and wage earners���������
      in agricultural sector�70�-6.24�-9.54�-2.43�-6.01�-6.07�-18.71��
      in unskilled labor - Urban�982�-64.67�-87.67�-37.39�-64.42�-64.48�-122.15��
      in semi-skilled labor - Urban�766�16.64�12.14�3.04�17.17�17.03�12.20��
      in skilled labor - Urban�433�5.56�4.18�-0.19�5.86�5.79�5.83��
   Self - employed���������
      in agricultural sector�880�4.01�4.85�1.96�7.97�6.97�7.78��
      in unskilled labor - Urban�514�-1.97�-1.06�-8.74�-1.44�-1.57�0.30��
      in semi-skilled labor - Urban�226�-0.39�-0.11�-2.33�-0.13�-0.19�0.13��
      in skilled labor - Urban�120�-0.03�0.08�-0.53�0.15�0.10�-0.12��
Source. Computed by authors���������
*
 If one wishes to express monetary magnitudes in international currencies, the average exchange rate in 1988 was 141.7 Greek Drachmas per US dollar

�Table 2. Impact of the Influx of Illegal Aliens on Sectoral Production of the Greek Economy .

��Percent Deviations from Reference��������Reference Value�Basic Senario�Scenario 1�Scenario 2�Scenario 3�Scenario 4�Scenario 5��Production by Sector -million drachmas*���������   1.  Agriculture, Forestry, Fishing�1,518,225�1.32�1.27�1.76�1.79�1.67�1.09��   2.   Mining, Electricity, Water�779,278�0.91�0.67�0.89�0.92�0.92�0.39��   3. Food and Beverage Manufactur.�1,576,224�1.79�1.70�2.11�2.45�2.28�1.57��   4.   Consumer Good Manufacturing�1,925,622�1.23�0.97�1.38�1.37�1.34�0.62��   5. Intermediate Good Manufactur.�1,481,746�0.81�0.61�1.09�0.86�0.85�0.40��   6.   Capital Good Manufacturing�555,986�2.31�1.44�2.22�1.93�2.03�0.16��   7.   Construction�1,457,449�0.54�0.60�0.65�0.91�0.81�0.66��   8.   Transport, Communications�744,095�1.20�0.90�1.52�1.26�1.24�0.63��   9.   Commerce�2,001,445�0.51�0.42�1.10�0.60�0.58�0.40��  10.  Real estate activities�1,080,222�0.13�0.13�0.26�0.19�0.17�0.13��  11.  Health�466,558�0.64�0.61�0.78�0.89�0.83�0.72��  12.  Education�421,520�0.57�0.50�0.59�0.74�0.69�0.57��  13.  Tourism Services, Recreation�766,946�1.16�1.01�1.44�1.44�1.37�0.84��  14.  Other Market Services�872,513�0.35�0.44�0.99�0.66�0.58�1.03��  15.  Public Administration�970,791�0.07�0.08�0.08�0.12�0.11�0.10��Source. Computed by authors���������*
 If one wishes to express monetary magnitudes in international currencies, the average exchange rate in 1988 was 141.7 Greek Drachmas per US dollar

�Table 3. Impact of the Influx of Illegal Aliens on Real Disposable Incomes of Greek Households

��Percent Deviations from Reference��������Reference Value�Basic Senario�Scenario 1�Scenario 2�Scenario 3�Scenario 4�Scenario 5���(billion drachmas)*��������Agricultural Households�980.1�1.74�2.41�2.31�4.19�3.55�4.47��    - Poor�188.1�0.59�3.27�2.55�6.44�4.92�9.22��    - Middle Income�725.0�1.40�1.78�1.84�3.05�2.61�3.20��    - Rich�67.1�8.63�6.83�6.77�10.23�9.80�4.96��Urban Unskilled Households�2,369.5�-5.78�-3.89�-2.05�-5.44�-5.54�0.55��    - Poor�244.5�-14.72�-9.03�-6.39�-12.12�-12.79�2.71��    - Middle Income�1,846.6�-5.78�-4.03�-2.08�-5.71�-5.74�0.12��    - Rich�278.4�2.05�1.56�2.01�2.21�2.16�1.50��Urban Semi-Skilled Households�1,345.5�6.05�4.72�2.29�6.82�6.62�0.43��    - Poor�40.8�17.20�15.01�8.02�22.73�21.30�7.20��    - Middle Income�971.3�5.80�4.50�1.82�6.49�6.31�-0.13��    - Rich�333.5�5.39�4.09�2.95�5.85�5.72�1.23��Urban Skilled Households�1,167.6�5.74�4.85�1.94�7.11�6.75�0.53��    - Poor�18.4�29.74�25.79�16.38�39.16�36.71�14.15��    - Middle Income�767.5�5.53�4.66�1.26�6.81�6.48�-0.38��    - Rich�381.7�5.00�4.22�2.61�6.16�5.86�1.70��Non - Working Households�2,638.8�2.41�2.07�2.20�3.06�2.89�1.53��    - Poor�273.1�0.93�1.50�2.36�2.63�2.19�3.11��    - Middle Income�1,856.8�2.27�1.99�1.99�2.93�2.75�1.40��    - Rich�508.9�3.72�2.69�2.90�3.79�3.76�1.12��Total Households�8,501.6�1.08�1.25�1.01�1.97�1.74�1.28�� Poor Households�764.8�-2.60�-0.13�0.25�0.80�-0.08�4.97�� Middle Income  Households�6,167.1�0.72�0.89�0.63�1.40�1.22�0.77�� Rich  Households�1,569.6�4.30�3.33�2.85�4.80�4.66�1.52��Agricultural Households�980.1�1.74�2.41�2.31�4.19�3.55�4.47��Urban Households�4,882.6�0.23�0.57�0.10�0.94�0.75�0.51��Unskilled Households�2,369.5�-5.78�-3.89�-2.05�-5.44�-5.54�0.55��Semi-Skilled Households�1,345.5�6.05�4.72�2.29�6.82�6.62�0.43��Skilled Households�1,167.6�5.74�4.85�1.94�7.11�6.75�0.53��Working Households�5,862.7�0.48�0.88�0.47�1.48�1.22�1.17��Non -Working Households�2,638.8�2.41�2.07�2.20�3.06�2.89�1.53��Source. Computed by authors

*
 If one wishes to express monetary magnitudes in international currencies, the average exchange rate in 1988 was 141.7 Greek Drachmas per US dollar
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