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Migration, Trade and Wages 
by 

Alexander Hijzen and Peter Wright  

Abstract  

This study adopts a GNP function approach in order to examine the impact of migrant labour on 
domestic factors of production in the United Kingdom. We also examine the relationship 
between imports and migrants, which are two different facets of globalisation. We find that an 
increase in the number of unskilled migrants reduces the wages of unskilled domestic workers. 
However the quantitative impact of this increase is small. No discernible impact of migration is 
found for skilled native workers. The results also suggest that unskilled migrant workers and 
imports are substitutes in production, whilst skilled migrant workers and imports are 
complements.  
 

JEL classification: C31, D33, F11, F16, F22 
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Non-Technical Summary 

Few issues are more politically sensitive than that of immigration. The promise of ‘controlled immigration’ 
was central to the manifesto promises of the Conservative Party at the 2005 General Election. This they 
sought to do by introducing a points-based system for work permits that gave ‘priority to people with the 
skills Britain needs’. In addition the Conservatives sought to stem the flow of ‘bogus’ asylum seekers and 
stated that they would ‘take back powers from Brussels to ensure national control of asylum policy, 
withdraw from the 1951 Geneva Convention, and work for modernised international agreements on 
migration’. Further, there would be an absolute cap to the total number of immigrants allowed to enter the 
UK, including a fixed quota on the number of asylum seekers. 

The other political parties were also not immune from the pressure1 to tighten up administrative 
procedures relating to immigration. Both the Labour Party and the Liberal Democrats committed 
themselves to introducing a points based system, which would effectively exclude the lowest skilled from 
entering the UK to work. The tightening up on asylum procedures would also seek to stop economic 
migrants entering via this route. 

So why should these concerns exist? Opponents of immigration will often point to the supposedly adverse 
impact of migrant flows on labour market outcomes. The argument runs that relaxing immigration controls 
will allow a flood of (presumably) low skilled ‘economic migrants’ who will displace some UK nationals 
from jobs and reduce the wages of others. 

Much the same arguments have been made against trade liberalisation. The fear that trade with low wage 
economies will have adverse consequences for the wage and employment conditions of low skilled 
workers is one that is deeply held in the popular consciousness. It is also a hypothesis that has received 
much attention in the empirical economics literature.  

To proponents of globalisation, the defence made for relaxed controls on the international movement of 
labour are similar to those made for reductions in barriers to trade. Free movement of labour and free 
trade enhance the allocation of resources and should thereby contribute to aggregate welfare. However, 
like trade, immigration is likely to have distributional consequences involving both winners and losers. 

Despite the distinct parallels in the issues involved (and in the techniques adopted), an issue that has 
been largely ignored by both literatures is that trade and immigration are not independent features of 
globalisation. Moreover, apart from providing a comprehensive perspective on the debate on globalisation 
and labour markets, the question as to how and to what extent immigration and trade are related is 
potentially important in its own right. To the extent that migration reduces trade barriers of different types it 
may contribute to a superior allocation of resources thereby improving aggregate welfare. 

In this paper we simultaneously analyse the impact of trade and migration on the UK economy using data 
for the period 1975-1996. More in particularly, we evaluate in a single framework to what extent migration 
affects the distribution of income through its impact on the UK labour market and how migration and UK 
trade are interrelated. We thereby distinguish between skilled and unskilled migrants, skilled and unskilled 
residents, as well as native and non-native resident workers.  

We arrive at very similar conclusions whether we assume that migration is entirely determined by 
administrative controls or that it is solely driven by market forces, i.e. responding to factor rewards. In the 

                                                 
1 A MORI poll published in the Observer on the 10th April found that 69% of the population would support either 
tougher controls on immigration or a complete halt to it. 



former case, a relaxation of controls, which allows an increase in the number of unskilled migrants, 
reduces the wages of unskilled domestic workers. While the quantitative impact on foreign-born unskilled 
workers may be sizeable it is very small for native unskilled workers. By contrast, relaxing controls on the 
entry of skilled workers appears to have no discernible impact on their domestic counterparts, with the 
wages of both skilled native and foreign-born workers remaining unaffected. When the number of 
migrants is treated as endogenous the impact of migration is measured by changes in the migrant wage. 
As before this indicates that unskilled migrants and unskilled domestic workers are substitutes.  

The results further suggest that an increase in unskilled migrants reduces imports whilst an increase in 
skilled overseas workers sucks in more imports. This suggests that unskilled migrant workers and imports 
are substitutes in production, whilst skilled migrant workers and imports are complements. This 
presumably reflects the low skilled labour that is embodied in imports.  

When we look at the overall impact of migration on the welfare of domestic factors we find that the 
contribution of unskilled immigration to national income is greater than that of skilled immigration. This 
indicates that unskilled migrants play a more complementary role to domestic factors than do skilled 
migrants. However, in economic terms the impact of migration on aggregate welfare is quite small, which 
is perhaps not surprising given the relatively small redistributive effects.  

In short, we conclude from the results that the current political furore over migration cannot be justified by 
looking for labour market consequences of migration, since these impacts prove to be modest.  



 

1. Introduction 

Few issues are more politically sensitive than that of immigration. The promise of 

‘controlled immigration’ was central to the manifesto promises of the Conservative Party 

at the 2005 General Election. This they sought to do by introducing a points-based 

system for work permits that gave ‘priority to people with the skills Britain needs’. In 

addition the Conservatives sought to stem the flow of ‘bogus’ asylum seekers and stated 

that they would ‘take back powers from Brussels to ensure national control of asylum 

policy, withdraw from the 1951 Geneva Convention, and work for modernised 

international agreements on migration’. Further, there would be an absolute cap to the 

total number of immigrants allowed to enter the UK, including a fixed quota on the 

number of asylum seekers. 

 

The other political parties were also not immune from the pressure1 to tighten up 

administrative procedures relating to immigration. Both the Labour Party and the Liberal 

Democrats committed themselves to introducing a points based system, which would 

effectively exclude the lowest skilled from entering the UK to work. The tightening up 

on asylum procedures would also seek to stop economic migrants entering via this route. 

 

So why should these concerns exist? Opponents of immigration will often point to the 

supposedly adverse impact of migrant flows on labour market outcomes. The argument 

runs that relaxing immigration controls will allow a flood of (presumably) low skilled 

‘economic migrants’ who will displace some UK nationals from jobs and reduce the 

wages of others. 

 

Much the same arguments have been made against trade liberalisation. The fear that 

trade with low wage economies will have adverse consequences for the wage and 

employment conditions of low skilled workers is one that is deeply held in the popular 

consciousness. It is also a hypothesis that has received much attention in the empirical 

economics literature (Gaston and Nelson, 2002). 

 

                                                 
1 A MORI poll published in the Observer on the 10th April found that 69% of the population would 
support either tougher controls on immigration or a complete halt to it. 
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To proponents of globalisation, the defence made for relaxed controls on the 

international movement of labour are similar to those made for reductions in barriers to 

trade. Free movement of labour and free trade enhance the allocation of resources and 

should thereby contribute to aggregate welfare. However, like trade, immigration is likely 

to have distributional consequences, which will lead to both winners and losers. 

 

Given the similarity of the issues involved, strong parallels exist in the empirical strategies 

used to examine these questions. Gaston and Nelson (2002) divide the studies examining 

the impact of migration on domestic labour market outcomes into ‘trade’ and ‘labour’ 

economics approaches. This terminology parallels that from Slaughter’s (1999) earlier 

survey examining the impact of increased trade. The main distinction between these two 

approaches is in terms of their dimensionality. The trade approach is typically explicitly 

rooted in a multi-sector general equilibrium framework, of the type that underpins the 

Hecksher-Ohlin model. The labour approach, by contrast, is implicitly framed in partial 

equilibrium terms, and tends to place emphasis on modelling the institutional settings of 

the labour market. This approach stresses that unemployment and market imperfections 

are of primary importance, since they serve to moderate the impact of external shocks on 

the wage and employment structures. Much of this institutional detail is absent from 

‘trade’ studies.  

 

Despite the contrast in approaches, a certain degree of consensus has emerged from both 

literatures- that the impact of both trade and migration on labour markets is, at best, 

modest. Thus the measured impact of trade on the skilled-unskilled wage differential, 

whilst statistically significant, is small compared to that associated with skill-biased 

technological change (Turrini, 2002). Likewise, Gaston and Nelson (2002) state that ‘the 

overwhelming majority of empirical studies conclude that there is essentially no 

statistically significant effect of immigration on labour market outcomes, with the 

possible exception of the least skilled domestic workers2. 

 

Despite the distinct parallels in the issues involved, and in the techniques adopted, an 

issue that has been largely ignored by both literatures is that trade and immigration are 

not independent features of globalisation. Moreover, apart from providing a 
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comprehensive perspective on the debate on globalisation and labour markets, the 

question as to how and to what degree immigration and trade are related is potentially 

important in its own right. To the extent that migration reduces trade barriers of 

different types it may contribute to a superior allocation of resources thereby improving 

aggregate welfare.  

 

While early theoretical work on the relationship between trade and factor movements 

implied they were substitutes (Mundell, 1957), more recent contributions have suggested 

that complementarities may be important and even dominate substitution effects. A 

complementary relationship between migration and trade can result from: the potential 

taste bias of immigrants towards products from their home countries (‘taste 

complementarities’); the country-specific knowledge of immigrants reducing potentially 

important informational barriers (‘informational complementarities’); and shared cultural 

values which nourish trust and help to build long-term trading relationships (‘ethnic or 

transaction complementarities’).  A number of empirical studies have found evidence 

suggesting that the trade creating effects (imports and exports) of migration are indeed 

important (see Gould (1994) for the US, Head and Ries (1998) for Canada and Dunlevy 

and Hutchinson (1999) for a historical application to the US).  

 

Only once the link between migration and trade is understood can a complete picture of 

the influence of trade and migration on the labour market be framed. An exception to 

this omission are Kohli’s (1999, 2002) recent studies of the Swiss economy. In these 

papers he explicitly treats both migrants and imports as inputs into the production 

process and examines the relationship between them. He concludes that higher migration 

leads to higher levels of imports and lower levels of exports. Further, higher immigration 

lowers the income of domestic workers, or causes severe displacement effects if wages 

do not adjust downwards. Owners of capital on the other hand benefit. 

 

In this paper we apply a similar approach to that of Kohli (1999) to the United Kingdom 

and adopt a production theory framework which enables us to directly examine the 

relationship between migrants and other inputs in the production process. This allows us 

to assess the impact of an increase in immigration on relative factor demand and relative 

                                                                                                                                            
2 Exceptions to this conclusion are found in Borjas et al. (1992) and Huddle (1993). Borjas et al. (1992) 
conclude that immigration has had a proportionately greater negative impact on the wages of less skilled 
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factor prices. This fills a significant gap in the literature since relatively little research has 

been conducted on the labour market impact of migration for the United Kingdom. As 

outlined above, the framework adopted also allows us to examine the link between 

migration and trade. We extend the work by Kohli (1999) by also examining how 

migration affects the relative returns of skilled domestic labour relative to unskilled 

domestic labour. This allows us additional insight into the distributional implications of 

trade and migration.  

 

Section 2 sets out the patterns of migration into the United Kingdom and relates them to 

changes in immigration policy over the period. Section 3 then discusses the production 

theory approach to examining the impact of migration with section 4 examining the data 

set used. Section 5 then presents the econometric results for the United Kingdom. 

Finally, Section 6 concludes. 

 

2. Migration into the United Kingdom 

The size of the immigrant population has grown substantially over the past 50 years 

(Table 1). By 2001, more than 1 in 12 UK residents (4.9 million people) had been born 

overseas. This is almost double the proportion in 1951 (4.22%). 

 

[Insert Table 1 here] 

 

Over this period, immigration into the United Kingdom has been subject to a number of 

legislative changes which have aimed to regulate the flow of migrants. However, unlike 

many other countries, the UK has never operated a points system whereby only those 

judged to have desirable socioeconomic characteristics are allowed entry, and the UK has 

remained relatively open to immigration. Citizens of the Irish Republic have always been 

free from immigration control and, in the immediate post-war period, the United 

Kingdom also maintained a liberal regime for its (former) colonies. The 1948 British 

Nationality Act allowed a right of entry to citizens of those countries that remained 

within the commonwealth, which permitted immigration from the New Commonwealth 

during the 1950s and 1960s3. Political pressures however saw a progressive tightening of 

                                                                                                                                            
US workers than has increased trade exposure. 
3 The ‘Old Commonwealth’ consists of Australia, New Zealand, Canada and South Africa. The ‘New 
Commonwealth’ comprises the remaining countries. 
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these rules, until the 1971 Immigration Act effectively placed Commonwealth citizens on 

an equal footing to other foreign nationals. Although immigration from the 

Commonwealth became more regulated, a countervailing force was the entry of the 

United Kingdom into the European Union in 1972, which meant that citizens of other 

EU member states were now free to work in the UK.  

 

Over this period, there has also been a significant flow of migrants who have been 

allowed to enter the UK on work permit schemes. The aim of this policy has been to 

meet domestic shortfalls in labour supply and, under the scheme, employers apply for 

permits on behalf of a foreign worker in order to fill a job for which they are unable to 

find a suitable applicant from the EEA states.4 Under this scheme, the number of work 

permits issued grew steadily from around 30,000 a year in 1951 to almost 70,000 a year 

in 1971. This rise was abated by the 1971 Immigration Act, which tightened the 

regulations governing the issuing of permits by placing Commonwealth citizens on the 

same footing as other non-EU applicants. As a consequence, the number of work 

permits fell to about 15,000 in the early 1980s. Since then, the number of permits issued 

has risen sharply, with more than 129,000 being issued in 2002 (Clarke and Salt, 2003). 

The vast majority of these were in higher skilled categories (managerial, professional, 

associate professional and technical occupations). 

 

It is worth noting at this juncture that those allowed entry on work permits are only 

granted temporary leave to stay. Work permits are granted for a particular job, and for a 

limited period of time. Permits may be extended if the individual wishes to work longer 

for the same employer. However, if the individual wishes to change employment then 

they must apply for a new permit.  Indeed, Rendall and Ball (2004) point out that much 

migration to the UK, from whatever source, is of a temporary nature and they estimate 

that almost half of those entering the UK re-migrate within five years. Likewise, Glover 

et al. (2001) suggest that the balance of migration that was maintained throughout the 

1980s and early 1990s levels was at least partly a result of the return flows of foreign 

nationals. From the mid 1990s, net migration to the UK has increased significantly as 

entrants have outnumbered those returning. Net immigration has risen from around 

zero in the early 1990s to more than 150,000 a year in 2005. Thus migration is a more 

dynamic phenomenon than simple consideration of stocks might suggest. 
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The migrant population represents an extremely diverse group in terms of ethnic mix. 

Prior to 1960 most immigration into the UK was from Ireland and Europe, with 

relatively low rates from elsewhere. The 1960s and 1970s saw a reversal of this pattern. 

Immigration from Europe fell, and the UK witnessed a growth in immigration from the 

Indian sub-continent, East Africa and the Caribbean. Following entry into the EU and a 

tightening of controls on immigration from former colonies, the 1980s saw an increase in 

migration from Ireland and Western Europe and a decline from India. During the late 

1990s, net immigration to the UK has increased significantly and further broadened the 

ethnic background of the migrant population. (Glover et al., 2001).  A particular feature 

of migration in the last decade has been the expansion of those claiming asylum. The 

number claiming asylum rose from 4000 in 1988 to 71,000 in 1999, peaking at around 

100,000 in 20025.  

 

These changes in the characteristics of the migrant population clearly reflect themselves 

in the changing characteristics of the migrant workforce. Table 2 gives a breakdown of 

the migrant workforce according to the country of origin for the period covered in this 

study. Notable over this period is the decline in the relative importance of Irish 

immigrants and the increased prevalence of workers from non-European and non-

Commonwealth countries. 

[Insert Table 2 here] 

 

Can anything be said more generally regarding the characteristics of the migrant 

population? Firstly, the overseas-born population are young in comparison with the UK-

born population. About three-quarters of the overseas-born population were of working 

age in 2001, compared to only about three-fifths of those native born.  

 

Secondly, migrants are more diverse than the native population in terms of their 

educational qualifications, reflecting the diverse background and educational systems of 

migrants (Glover et al, 2001).  The relatively liberal policies on migration and the fact 

that the UK has never operated a ‘points’ system,  which in other OECD countries 

excludes people with ‘undesirable’ socio-economic characteristics, might suggest that the 

                                                                                                                                            
4 There are no quotas on the number of work permits issued. 
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UK would attract workers with relatively poor levels of skill and education. In fact, 

immigrants to the UK actually have higher levels of education than the native 

population. Bell (1997) pools the GHS from 1973 to 1992 and shows that the average 

number of years of schooling for the native population is more than a year less than that 

for immigrants (Table 3), with immigrants from India having particularly high levels of 

education. Further, the average level of education of immigrants is increasing with each 

new arrival cohort. 

[Insert Table 3 here] 

 

We would expect this increase in the education level of migrant cohorts to be reflected 

in the improving socio-economic position of migrants. Table 4 illustrates the increase in 

the proportion of the foreign workforce in skilled jobs over time6. The relatively poor 

social position of immigrants in earlier decades probably reflects the fact that the socio-

economic group of migrants was lower than might be expected from their educational 

levels. That is, they tended to work in less skilled occupations than their levels of 

education would lead us to expect. Bell (1997) suggests that the wage disadvantage is 

particularly high for black immigrants, especially those with high levels of overseas work 

experience, for which they are not rewarded7. This may well still be the case, though 

note that foreign born workers now occupy more skilled jobs on average than domestic 

workers.  

[Insert Table 4 here] 

 

3. The GNP function approach 

What then are the implications of the migration that has been documented for the 

domestic economy? The distributional implications of migration for the domestic factors 

will depend on whether the factors considered are complements or substitutes to foreign 

labour, since this will determine the impact on relative factor demand of an increase in 

immigration. 

  

                                                                                                                                            
5 The main source countries for these entrants were Iraq, Sri Lanka, Somalia, Turkey, Former Yugoslavia 
and China. 
6 Workers are separated into skilled and unskilled according to their socio-economic group. See data 
appendix for details. 
7 He does however find strong evidence for assimilation effects for this group.  
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A natural framework within which to examine the relationship between inputs is that of 

production theory. In this section we begin by setting out this framework and then 

discuss how the impact of migration may be assessed. A number of specific issues 

relating to the UK context will be discussed. This will provide us with predictions 

regarding the impact of immigration on wages and imports and inform the econometric 

methodology that follows. 

 

The Basic Model 

In a closed economy context, the GNP function gives the maximum level of output ( ) 

for the economy for given output prices ( ), factor supplies ( v ) and technology (T): 

y

p

 

 }),(|.{max),( TvyypvpG
y

∈=       (1) 

 

The GNP function implies factor prices and output supplies, which are determined 

endogenously. It is assumed that this is twice differentiable in prices and factor 

endowments, increasing and convex in prices, increasing and concave in factor 

endowments.  

 

In a simple closed economy model, the relevant factor supplies are capital (vk) and 

resident skilled ( ) and unskilled ( ) labour. One can extend the model to an open 

economy context by treating imports

sv uv
8 ( m ) as an additional input as suggested by 

(Burgess, 1974; Kohli, 1991). This is justified by noting that most trade is in raw materials 

and non-finished goods, and that a significant proportion of the price of imported final 

goods consists of domestic value added.  

 

A straightforward extension is to treat migrant labour ( , ) as an additional 

intermediate input into the production process. An important question in the context of 

migrant labour is whether it should be treated as endogenous, as in the case of imports, 

or exogenous to the model, as is the case with the domestic labour endowments. If the 

sn un

                                                 

8 Note that since imports are treated as intermediate inputs they are considered as negative outputs. The 
economy’s GDP therefore equals the total value of its outputs minus the total value of imports.  The 
advantage of modelling imports as negative outputs is that it allows one to stick to the production side of 
the economy.  
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movement of migrant workers is determined by their expected returns of working in the 

United Kingdom, then the supply curve for migrant workers is upward sloping and the 

stocks of migrants should be considered as endogenous to the model. In this case, the 

output absorbed by migrant workers would be treated in a similar manner to imports- as 

a negative output. This model specification is reasonable when two conditions are met. 

First, when migration is free from significant regulatory impediments. Second, when the 

labour market itself is relatively rigid due to labour market institutions that prevent it 

from clearing rapidly in response to shocks (i.e. factor prices are exogenous).  

 

By contrast, if it is felt that migration flows are largely determined by the regulatory 

environment, rather than by the decisions of migrants in response to earnings 

differentials, then migrant labour should be regarded as exogenously determined. As the 

UK labour market is considered to be relatively flexible and its immigration policy fairly 

liberal it is unclear which model specification is more adequate. Although migration 

controls are important for some groups of migrants, much immigration appears to be 

determined by economic considerations. In the present paper we therefore take an 

agnostic view as to which of these two assumptions is nearer to the truth. Thus, in the 

empirical part of the paper, we estimate two models: one that assumes migration stocks 

to be endogenous; one that assumes migration stocks to be exogenous. 

 

Empirical Specification 

In the empirical implementation employed in this paper, we assume a translog form for 

the GNP function: 
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Where  are the effective prices for industry { i },  is the utilisation of factor { } 

and non-neutral technological change is assumed to be a quadratic function of time ( ). 

The logarithmic effective price is defined as the sum of the log of value added prices and 

p j, v lk ,

t



the log of total factor productivity (Hicks neutral technological change). This involves the 

implicit assumption that the impact of a proportional change in value-added prices on 

GNP is equal to that of a proportional change in total factor productivity (TFP), as is 

standard in trade theory.  

 

A number of further restrictions are placed on the parameters of the model. The 

assumption of profit maximisation implies linear homogeneity in prices. Constant returns 

to scale are also assumed, which implies linear homogeneity in factor endowments. This 

gives rise to the following restrictions: 
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Without loss of generality, symmetry restrictions are also imposed by setting: 

  

jiij αα =   lkkl ββ =  kiik γγ =      (4) 

 

Estimation of this system is facilitated by noting that the factor share equations (or 

inverse factor demands) may be derived by differentiation of the revenue function (2) 

with respect to . Hence the share of factor k  in GNP, kvln
Y
vw

s kk
k = , is given by: 
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Migrant shares are included as a factor ( ) when migration is treated as exogenous. 

Differentiation of the revenue function (2) with respect to effective prices ( ) yields 

the share of final output i  in GNP:  
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where 
Y
xp

s ii
ji =−,  is the combined vector of final output shares in GNP and the 

negative vector of import shares in GNP. Migrant shares in GNP are also included when 

migrant flows are treated endogenously. 

 

Note that the GNP function may straightforwardly be disaggregated to allow for more 

than one final output. Because of our interest in the impact of globalisation on skilled 

versus unskilled workers, we disaggregate total output into that arising from the skill and 

the unskill intensive sectors.  

 

Although our prime interest is with the cost share equations, joint estimation with the 

output share equations leads to greater efficiency due to the correlation of the 

disturbances and due to the cross equation restrictions ( kiik γγ = ). 

 

Note that since the cost share equations sum to one, the disturbance covariance matrix 

of the full system will be singular. Thus, one equation is dropped from the system for the 

purposes of estimation. The same is true for the output share equations. Note that 

invariance to which equation is deleted can be achieved by iterating the system estimator 

until the parameter estimates and the residual covariance matrix converge (Berndt and 

Wood, 1975).9  

 

We estimate the system using a version of Zellner’s (1962) method for seemingly 

unrelated regression equations, which is equivalent to maximum likelihood. In addition, 

we use GMM10 in order to account for the potential endogeneity11 of domestic prices and 

                                                 
9 The R2 measure for the goodness of fit reported by most statistical packages applies only to single 
equation regressions. In a system, the R2 is no longer constrained between zero and one as system 
estimators do not share the same objective function (min. e’e). This paper therefore presents the 
generalised R2 as suggested by Berndt (1991). 
10 In the present case where the estimable model is linear in its parameters iterated GMM and iterated 3SLS 
yield identical results. However, Wooldridge (2002) recommends using the GMM estimator as it is more 
general. The GMM estimator produces consistent results even in the presence of serial correlation (and 
heteroskedasticity if the sample is sufficiently large). By accounting for serial correlation ex ante when 
constructing the optimal weighting matrix appears more satisfactory than adjusting for serial 
autocorrelation ex post as is usually done in the literature (Kohli, 1991; Tombazos, 2003). Moreover, ex 
post adjustment for serial correlation may interfere with instrumenting procedures to account for 
endogeneity (Tombazos, 2003). 
11 Rather than estimating a complete general equilibrium model to determine output prices we use a 
number of exogenous variables as proxies for consumer demand, investment, government expenditure and 
foreign demand, following Kohli (1991). The instruments that are used to take account of the endogeneity 
of output prices are: lagged population, the lagged total population of the United States, Japan and France, 
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first-order serial correlation. Note that the advantages of the GMM estimator over SUR 

reside in its large sample properties. In the present case with a small sample it is therefore 

unclear which estimator is to be preferred. 

 

The results will be discussed on the basis of the estimated elasticities rather than the 

direct regression estimates whose interpretation is not straightforward due to the fact that 

the explanatory variables are in natural logarithms while the dependent variables are not. 

Instead of using the Hicksian elasticities of complementarity (the analogue of Allen-

Uzawa elasticities of substitution in a cost function context) the direct price and quantity 

elasticities are reported.12

 

The quantity elasticity of output supply  with respect to a change in the effective price 

 is given by: 
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We also calculate the quantity elasticities of output supply, which are given by: 
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These correspond to the Rybczynski elasticities, and show the impact of changes in 

factor endowments on the supply of output from each sector. 

 

                                                                                                                                            
lagged GDP, the lagged real effective exchange rate, the savings ratio, the lagged discount rate, the lagged 
government’s budget deficit as a share of GNP, the lagged capital stock and the squared time trend. 
12 There are two reasons for doing so. First, Berndt and Wood (1981) recommend this as the partial 
elasticities of complementarity can become quite volatile in the presence of small cost or output shares. 
Second, Blackorby and Russell (1989) argue that the Allen-Uzawa generalisation to more than two inputs 
has no meaning as a quantitative measure. 
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The elasticities of inverse factor demand with respect to effective prices are given by: 
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These correspond to the Stolper-Samuelson elasticities in trade theory, and show the 

impact of a change in product market prices on factor rewards. 

 

4. Data 

The GNP function will be estimated using annual country-level data for the United 

Kingdom over the period 1975-1996. However, since we would like to distinguish 

between the output of skill intensive and un-skill intensive sectors, we begin with a 

disaggregated dataset for 20 sectors13. This is then aggregated for the purposes of the 

econometric estimation with the measure of skill-intensity used to classify sectors based 

on the cost share of skilled labour in value-added for 1987. This allows us to derive a 

series for skilled-intensive domestic output ( ), and unskilled-intensive domestic output 

( ). 

sy

uy

 

The data relating to migrants used in this analysis is taken from the General Household 

Survey (GHS). This is a continuous national survey conducted annually of people living 

in private households. It collects data on household, family and individual information. 

The GHS started in 1971 and is available on a continuous basis until 1996.14  The survey 

asks a number of questions relating to migrant status, the most germane from the point 

of view of this study being the country of birth of the individual. This allows us to split 

the sample into native and foreign born components. 

 

For each individual usual work hours are recorded, as is usual gross pay. Taken together 

with the information on relative stocks, this allows us to split the wage bill into migrant 

and native components. 

 

The socio-economic group of the individual is also coded, using their current occupation 

if they are employed, or their usual occupation if they are currently economically inactive. 

                                                 
13 See the Data Appendix for the disaggregation and further details on the dataset.  
14 The Survey was not conducted in 1997 and 1999. It started reporting on a financial-year basis from 1998, 
instead of a calendar year. 
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This enables us to also split migrant stocks into skilled and unskilled components, 

according to the socio-economic group of the worker. 15

 

Labour market data are obtained from the New Earnings Survey Panel Data Set 

(NESPD). Since we want to analyse the increase in wage inequality, workers are classified 

into skilled and unskilled on the basis of their Standard Occupational Classification 

(SOC)16. The SOC ranks occupations according to the qualifications, training, and 

experience necessary to perform a particular job and, as such, allows the construction of 

a more accurate measure of skill than that based on a manual/non-manual distinction 

that is generally used in the literature (Machin and Van Reenen, 1998; Feenstra and 

Hanson, 1999). 

 

The original data on producer price indices, TFP and other production data are obtained 

from the National Institute Sectoral Productivity Database (NISPD). 

 

Thus, GNP is represented as a function of a six-input, two-output technology. The six 

inputs are: skilled labour ( ), unskilled labour ( ), capital ( ) imports (m), skilled 

immigrants and unskilled immigrants ( , ). We estimate two different models. We 

start with a model that assumes that migrant flows are determined exogenously whilst 

migrant wages are treated as endogenous to the model. In the second model, the number 

of migrant workers is considered to be endogenously determined and migrant workers 

are treated in a similar manner to imports- as a negative output

sv uv kv

sn un

17.  

 

5. Results 

Before discussing the estimation results two comments should be made.  First, 

consistency with economic theory requires that the GNP function be convex in prices 

and concave in factor endowments. Convexity implies that the matrix of second-order 

derivatives with respect to prices is positive semi-definite, implying that all the principal 

minors should be positive. The conditions are reversed and analogous for concavity. In 

the results that follow, the necessary conditions relating to the own price elasticities of 

                                                 
15 Those in the Armed Forces are not included in the sample. 
16 In a similar manner to Gregory, Zissimos, and Greenhalgh (2001). 
17 Descriptive statistics of the dataset employed for the empirical analysis are reported in Table A2.
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output supply and import demand, as well as the own quantity elasticities of inverse 

factor demand are satisfied naturally (or are insignificant). These are the curvature 

conditions that are imposed in Harrigan and Balaban (1999), and Harrigan (2000). 18 A 

characteristic root test for sign definiteness suggests however that the curvature 

conditions are violated for most observations.  

 

In principle, it is possible to impose curvature conditions as proposed by Kohli (1991) 

and Ryan and Wales (2000). However, in the present case imposing curvature conditions 

rendered convergence impossible19 and therefore could not be imposed. Chambers 

(1988) argues however that the imposition of global curvature properties should be 

considered secondary to the aim of allowing elasticities to vary over the sample via the 

use of a flexible functional form specification.  

 

Second, in most cases the quantity elasticities of inverse factor demand are significantly 

different from zero, which suggests that the factor price insensitivity theorem (FPI) does 

not hold for the UK. FPI is a key aspect of the Heckscher-Ohlin model and implies that 

the economy completely adjusts through changes in the output mix rather than through 

changes in factor prices. In principle, this could be due to, amongst other things, the 

presence of more factors than tradable goods, which seems plausible at least in the short-

run. The failure of FPI is presented as a key result in Harrigan and Balaban (1999) and 

Harrigan (2000). Consequently, one would also expect changes in relative factor supplies 

due to immigration to have important consequences for the distribution of earnings.  

 

Trade, Wages and Exogenous Migration 

We initially consider the model in which it is assumed that migration is controlled by 

government policy and can therefore be considered exogenous. The regression results 

obtained from estimating the model with exogenous migration are presented in Table 5.  

 

                                                 
18 More precisely, Harrigan and Balaban (1999) and Harrigan (2000) impose the necessary but not sufficient 
condition that all own price-output elasticities are positive and all own supply-factor price elasticities are 
negative. More serious may be that they appear to impose the restrictions globally which could damage the 
flexibility of the translog function (Diewert and Wales, 1987) 
19 Imposing curvature conditions renders the regression non-linear. In the context of a system there 
appears no satisfactory way to determine the appropriate starting values.  
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[ Insert Table 5 here] 

 

Interpretation of these results is aided by the presentation of the estimated elasticities.  

Tables 6a and 6b represent the full set of price, quantity and time elasticities 

corresponding to the SUR and GMM results in Table 520.  

 

[Table 6a & 6b here] 

 

Turning first to the quantity elasticities of inverse factor demand, the own elasticities are 

negative in line with economic theory, with the own quantity elasticity for capital and for 

low-skilled non-native workers being statistically significant. A 1% increase in the supply 

of unskilled foreign-born workers as a result of controlled immigration policy leads to a 

0.3% reduction in the wage of low-skilled foreign-born workers already present in the 

labour force.  

 

Looking at the cross elasticities, the estimated impact of immigration on the wage of 

native workers is found to be negative. However, only the cross elasticity of the supply of 

low-skilled workers with respect to low skill natives is statistically significant and its 

economic impact is quantitatively small. A 1% increase in the supply of unskilled non-

native workers reduces the wage of native unskilled by 0.02%, and has no impact on the 

wage of skilled native workers (although weakly significant in SUR regression).21 

Moreover, once we note that the number of hours worked by non-natives in the UK 

economy declined annually by 0.774%, the actual impact of migration on the average 

hourly earnings of all native workers is positive.  

 

The relationship between migration and imports can be analysed on the basis of either 

the Rybczinsky elasticities or the Stolper-Samuelson elasticities. Looking at the estimated 

Rybczsinsky elasticities one observes that skilled migration increases the demand for 

                                                 
20 The Sargan-test statistic does not reject the null hypothesis of valid overidentifying restrictions 
(p=0.059). 
21 The quantity elasticities of inverse factor demand suggest further that the different categories of workers 
are substitutes to each other, though all are complementary to capital. Perhaps rather surprisingly however, 
the results suggest that an increase in the supply of capital has a larger positive effect on the wages of 
unskilled workers than on that of skilled workers. Harrigan (2000) finds ambiguous results with respect to 
the role of capital accumulation. Tombazos (2003) finds a large positive effect of capital accumulation on 
wage inequality when using a narrow measure of skill, but only small effects when using a broad measure 
of skill. 
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imports, which suggests that skilled migration and imports are complements. This in line 

with previous findings in the Canadian and US literature (Gould, 1994; Head and Ries, 

1998; Dunlevy and Hutchinson, 1999). Dunlevy and Hutchinson (2001) note that a 

complementary relationship between migrants and imports is most likely to derive from 

taste complementarities. By contrast, an increase in the supply of low skilled non-native 

workers, leads to a reduction in imports, but this effect is statistically insignificant. If 

anything, this suggests that an increase in the supply of low skilled migrants leads firms to 

increase their use and substitute away from the use of imports in the production process.  

 

As one would expect, a similar picture emerges from the Stolper-Samuelson elasticities. A 

1% reduction in the price of imports increases the wages of skilled non-native workers by 

about 0.6%-0.7%, again suggesting that they are complements in production. An increase 

in the price of imports has a positive, but statistically insignificant, impact on the wage of 

unskilled non-native workers. 

 

We may also look at the impact of trade liberalisation on the earnings of native workers. 

Given that imports are treated as intermediate inputs, we would expect that a reduction 

in their price would allow an increase in the reward of the other factors. This is found to 

be the case, with the Stolper-Samuelson elasticities suggesting that a reduction in the 

price of imports has a positive impact on the wages of both types of native workers. The 

impact of a reduction in import prices is more positive for skilled native workers than for 

unskilled native workers as usually asserted, although the quantitative difference is 

relatively small.  

 

The impact of skill-biased technological change (SBTC) on factor rewards is captured by 

the time elasticity of inverse factor demand. The passage of time appears to have a 

positive impact on the wages of both native and foreign skilled workers, and a negative 

effect on unskilled workers. This finding is in line with the literature which attributes the 

recent rise in wage inequality to SBTC. This development is also evidenced by the time 

elasticity of output supply which shows an increase in the size of the skilled-labour 

intensive sector at the expense of unskilled-intensive industries. We also observe that 

output is becoming more capital intensive and that there is an increase in imports in 

domestic value-added over time. 
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Migration and Welfare 

The total impact of an increase in immigration on all domestic factors can be calculated 

by combining the information relating to returns to individual factors with the 

information on factor shares. For instance, the impact of a 1% increase in the rate of 

skilled migration is given by the factor share weighted average of the quantity elasticities 

with respect to skilled migration. This quantity is called the ‘immigration surplus’ by 

Borjas (1995) and is equal to the increase in national income to non-migrants due to 

skilled migration. 

 

The economic benefits that we would expect to derive from migration depend on its 

degree of complementarity with domestic factors of production. Theory predicts that the 

more different are migrants in terms of their characteristics compared to domestic 

factors the higher will be the economic benefits. Thus if the UK is relatively skill 

abundant we would expect larger economic benefits from unskilled migration than from 

skilled migration. These are what the figures suggest. Skilled migration is associated with 

an immigration surplus of 0.0095% in the SUR estimations and 0.0086% in the GMM 

estimations.22 The impact of 1% increase in unskilled migration on national income 

ranges from a surplus of 0.129% in the SUR estimates and a surplus of 0.116% for 

GMM. These positive impacts of migration on economic welfare derive largely from the 

positive impact that migration has on the returns to capital.  

 

Perhaps, it would it may be more appropriate to concentrate on the fiscal implications of 

migration rather than on the contribution of migration on welfare via its impact on the 

allocation of resources. However, this is beyond the scope of the present paper. Some 

example of recent studies that do focus on the net fiscal burden of migration are 

provided by Smith and Edmonston (1997) and Auerbach and Oreopoulos (1999). Such 

studies typically concentrate on the negative burden imposed on the welfare state by 

unskilled migration. While migration reduces the dependency ratio at the same time 

unskilled workers tend to be net beneficiaries of the welfare state.23  

 

                                                 
22 For example we calculate the impact of 1% increase in skilled migration on welfare as follows. From A2 
we the vector of factor shares, s`=[0.21 0.32 0.03 0.01 0.43]. From Table 6A we obtain the vector of 
elasticities of inverse factor demand with respect to skilled migration, η . We only take into account 
elasticities that are at least weakly significant. Thus we get: η`=[ 0 0 0 0 0.022]. The impact of 1% increase 
in skilled migration on aggregate welfare is then given by: s` η =0.0095%. 
23 See Razin and Sadka (2004) for a critical note on the conclusions reached by such studies.  
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Trade, Wages and Endogenous Migration 

The results for the model in which it is assumed that migration is driven by economic 

incentives and is endogenous to the model are represented in Table 7. Again, for ease of 

interpretation, Tables 8a and 8b present the elasticities derived from the SUR and the 

GMM estimates respectively. 

 

[Insert Table 7 here] 

 

In this variation of the model it is changes in the wages of migrants which impact on the 

economy, with their effect being measured by the Stolper-Samuelson elasticities. The 

results show that an increase in the wage of low skilled immigrants leads to a rise in the 

wage of unskilled native workers as employers substitute native low skilled workers of 

non-native unskilled workers. Changes in the wage of skilled non-native workers have no 

significant effects on the wages of domestic workers.  

 

[ Insert Table 8a & 8b here ] 

 

The relationship between immigration and imports can be analysed by looking at the 

price elasticities of output supply. A reduction in the price of imports has a negative and 

significant effect on the demand for skilled migrants and a positive and significant effect 

on the demand for unskilled migrants. This implies that skilled migrants and imports are 

complements and unskilled migrants and imports are substitutes. These results are 

consistent with the findings reported previously for the model with exogenous migration, 

though the result obtained for the substitutability of unskilled migrants and imports is no 

longer ambiguous.  

 

A similar story is told by examination of the elasticity of imports with respect to changes 

in the wages of skilled and unskilled migrants. An increase in the wage of skilled migrants 

causes a fall in imports, whilst an increase in the wage of unskilled migrants causes a 

decline. 

 

6. Conclusions 

In this paper we simultaneously analysed the impact of trade and migration on the UK 

economy using data for the period 1975-1996. More in particularly, we evaluate in a 
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single framework to what extent migration affects the distribution of income and how 

migration and UK trade are interrelated. 

  

With regard to the impact of immigration on domestic factor returns, we arrive at very 

similar conclusions whether we treat migration as exogenous (and determined by 

administrative controls) or endogenous (and responding to factor rewards). In the former 

case, a relaxation of controls, which allows an increase in the number of unskilled 

migrants, reduces the wages of unskilled workers. While the quantitative impact on 

foreign born unskilled workers is sizeable it is very small for native unskilled workers. By 

contrast, relaxing controls on the entry of skilled workers appears to have no discernible 

impact on their domestic counterparts, with the wages of both skilled native and foreign-

born workers remaining unaffected.  

 

When the number of migrants is treated as endogenous to the model, we measure the 

effect of migration by the impact of changes in the migrant wage. As before, this analysis 

indicates that unskilled migrants and unskilled domestic workers are substitutes, though 

no similar effect is observed for skilled workers. Again the effect is quantitatively small.  

 

Concerning the impact of migration on imports we find that that an increase in unskilled 

migrants reduces imports whilst an increase in skilled overseas workers sucks in more 

imports. This suggests that unskilled migrant workers and imports are substitutes in 

production, whilst skilled migrant workers and imports are complements. This 

presumably reflects the low skilled labour that is embodied in imports.  

 

When we look at the overall impact of migration on the welfare of domestic factors we 

find that the contribution of unskilled immigration to national income is greater than that 

of skilled immigration. This suggests that unskilled migrants play a more complementary 

role to domestic factors than do skilled migrants. However, in economic terms the 

impact of migration on aggregate welfare is quite small, which is perhaps not surprising 

given the relatively small redistributive effects.  

 

In short, we conclude from the results that the current political furore over migration 

cannot be justified by looking for labour market consequences of migration, since these 

impacts prove to be modest.  
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Data Appendix 

 

The data relating to migrants used in this analysis is taken from the General Household Survey. Individuals 

are classified as skilled or unskilled according to their socio-economic grouping. Skilled workers comprise: 

professional workers, senior managers and skilled manual workers; The unskilled comprise intermediate 

and junior non-manual, semi and unskilled manual. Members of the Armed Forces are excluded. 

 

Labour market data are obtained from the New Earnings Survey Panel Data Set (NESPD). The NESPD is 

conducted annually by the Office for National Statistics and covers approximately one percent of the 

working population. The survey is directed to employers who complete it on the basis of payroll records 

for the employee for a specific week in April. The NESPD tends to under represent employees whose 

income falls below the national insurance threshold. The present study uses information on male workers, 

aged between 18-65, that work full-time, are not self-employed, and whose earnings are not affected by 

absence.  

 

Data on producer price indices, TFP and other production data are obtained from the National Institute 

Sectoral Productivity Database (NISPD). This is publicly available from the NIESR. For more information 

on the sources and the construction of these variables the reader is referred to O’Mahony (1999). This 

database contains annual data for five major industrial economies on, amongst others, real output, 

employment, labour productivity, capital stocks, and TFP for about 25 sectors for the period 1950-1999. 

 

Disaggregated producer price indices for the UK are only available for the 1990s for the UK and only for 

manufacturing industries. However, Indices of Production are available at the sectoral level for both 

services and manufacturing. Such indices should reflect the growth in output by sector in real terms. This 

index has been compiled on a more or less consistent basis since the 1940s. The construction of these 

indices is based on turnover data deflated using weighted combinations of producer price indices and 

export price indices. Without having data on price indices one could retrieve the 'producer price indices' by 

combining data on value added at current prices with the index of production, that is, to convert nominal 

value-added into an index (1995=100) and subsequently divide the index of value added (current prices) by 

the index of production (constant prices). Obviously constructing producer price indices for services is 

subject to many problems. In particular, output indices might not just reflect real growth of output in 

services due to the difficulty to disentangle cost-price effects from volume effects. Data on output indices 

and nominal value added are obtained from the ONS.  

 

Table A1: Industry classification based on skilled labour cost share in value-added 

Unskilled (yu) Skilled (ys) 

Agriculture and Forestry Paper and printing 

Mining and extraction Chemicals 

Food, drink and tobacco Total machinery & equipment 

Textiles, clothing and leather Electricity, gas and water 
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Wood products Retail 

Rubber & Plastics Financial & business services 

Non-metallic mineral products Communications 

Basic metals & fabricated metal products Personal services 

Furniture and miscellaneous  

Construction  

Hotels and catering  

Transport  
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Table A2: Descriptive statistics, 1975-1996  
 Average Percentage change*  Percentage change* 

   

Output/Import shares  Output/Import prices and TFP 

sy  0.89 0.51 
sp  

3.28 

uy  0.41 -0.41 
up  3.49 

m  -0.29 -0.10 
mp  1.40 

   TFPS 1.33 

   TFPu 2.44 

     

Cost shares  Input quantities 

ss  0.21 0.38 
sv  

1.81 

us  0.32 -0.91 
uv  -1.59 

ks  0.43 0.54 
kv  0.74 

sns ,  
0.03 0.05 

sn 0.30 

uns ,  0.01 -0.02 
un  -0.77 

The cost shares for migrants are calculated as positive cost share rather than negative output shares. The 

measure of skill-intensity used to classify sectors is based on the cost share of skilled labour in value-added 

the year 1987.  

* Average annual percentage changes 
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Table 1: Overseas-born population as a percentage 

 of total UK population 

 

Year Percentages

1951 4.22

1961 4.88

1971 5.75

1981 6.23

1991 6.69

2001 8.33

Source: Censuses, April 1951 to 2001, Office for National Statistics; 

General Register Office for Scotland; Northern Ireland Statistics and Research Agency 

 

 

 

Table 2: Composition of immigrant workforce by country of origin 

 

 Year     

Country of Origin 1974-78 1979-83 1984-88 1989-93 1994-98 

Ireland 23.1 17.0 16.5 15.0 11.6 

Europe 17.0 14.6 14.9 13.9 16.7 

Mediterranean Commonwealth 4.3 4.5 4.7 4.2 4.1 

Old Commonwealth 3.9 3.2 3.7 3.3 5.8 

India and Bangladesh 15.6 21.1 15.4 16.4 16.4 

Pakistan 6.7 6.3 6.0 7.9 5.7 

East Africa 5.4 7.5 9.3 9.3 9.4 

Caribbean 12.1 11.3 8.9 7.8 5.5 

Other Commonwealth 6.3 7.1 8.5 9.9 10.2 

Rest of World 5.6 7.3 12.1 12.4 14.6 

 

      

% of workforce foreign born 6.8 7.5 8.0 7.8 7.8 

Source: Author’s calculations from General Household Survey. 
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Table 3: Average years of schooling by country of birth and cohort 

 

 Native Immigrant Immigrant Cohort 

   Pre-1960 1960-9 1970-9 1980-9 

All 10.94 12.04 11.28 12.07 13.36 13.70 

Whites  11.23 10.85 11.36 12.77 13.28 

Indian  12.68 12.28 12.56 13.33 13.76 

West Indian  10.85 10.55 10.92 11.94 12.00 

Source: (Bell, 1997). Sample restricted to males aged over 18 who have completed full time education. 

 

 

Table 4: Relative skill composition of native and foreign born workforces 

 

Years % native skilled % foreign skilled 

1974-1978 63.6 56.4 

1979-1983 63.4 57.5 

1984-1988 63.0 58.6 

1989-1993 62.6 61.3 

1994-1998 63.5 64.1 

Source: Author’s calculations from General Household Survey. See Data Appendix for definition of skill. 
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Table 5: Regression results for GNP function with exogenous migration  

 

 ISUR IGMM-AR(1) 

α1 0.7879 -55.25 *** 0.7818 (47.39) *** 

α2 0.5093 80.55 *** 0.5090 (70.43) *** 

β1 0.1945 35.30 *** 0.1830 (31.90) *** 

β2 0.3401 50.09 *** 0.3457 (47.73) *** 

β3 0.0220 8.81 *** 0.0213 (9.90) *** 

β4 0.0220 20.90 *** 0.0216 (20.13) *** 

α11 0.4564 14.64 *** 0.4735 (14.02) *** 

α12 -0.3942 -21.67 *** -0.4001 (-19.96) *** 

α22 0.3739 17.67 *** 0.3745 (16.47) *** 

β11 0.1625 9.77 *** 0.1339 (7.74) *** 

β12 -0.1319 -9.11 *** -0.0988 (-6.54) *** 

β13 -0.0064 -1.21  -0.0089 (-1.77) * 

β14 -0.0072 -2.42 ** -0.0075 (-2.40) ** 

β22 0.1512 9.27 *** 0.1319 (7.90) *** 

β23 -0.0131 -2.21 ** -0.0140 (-2.54) ** 

β24 -0.0109 -4.00 *** -0.0103 (-3.73) *** 

β33 0.0214 4.12 *** 0.0236 (4.77) *** 

β34 -0.0002 -0.16  0.0017 (1.06)  

β44 0.0104 9.53 *** 0.0096 (7.60) *** 

γ11 0.0416 4.45 *** 0.0448 (4.96) *** 

γ12 0.0500 3.71 *** 0.0613 (4.36) *** 

γ13 0.0066 1.00  0.0107 (1.94) * 

γ14 -0.0038 -1.69 * -0.0022 (-0.90)  

γ21 0.0188 1.80 * 0.0129 (1.22)  

γ22 -0.0082 -0.70  -0.0047 (-0.38)  

γ23 0.0005 0.07  -0.0019 (-0.33)  

γ24 -0.0037 -1.43  -0.0046 (-1.69) * 

δ11 0.0103 10.38 *** 0.0112 (10.04) *** 

δ21 -0.0091 -15.12 *** -0.0091 (-14.11) *** 

δ12 0.0004 0.70  0.0015 (2.68) *** 

δ22 -0.0028 -4.09 *** -0.0033 (-4.74) *** 

δ32 0.0004 1.59  0.0005 (2.29) ** 

δ42 -0.0005 -4.09 *** -0.0004 (-3.54) *** 
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T(N+M-2)  132  132  
2~R   0.999999  0.999999  

Sargan-test 

χ2(63) 

 -  81.3815 [.059] 

Robust t-statistics in parentheses, ***, **, *, refer to 1%, 5% and 10% significance levels. 
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Table 6a: 

Price, quantity and time elasticities of model with exogenous migration (SUR) 

 

 ∂lnys ∂lnyu ∂lnm  ∂lnws ∂lnwu ∂lnwn,s ∂lnwn,u ∂lnwk

          

Price elasticity of output supply Price elasticity of inverse factor demand  

(Stolper-Samuelson) 

          

∂lnps 0.379 0.018 1.025  1.031 0.987 1.085 0.569 0.614 

 (10.93) (0.54) (11.73)  (29.57) (19.63) (4.72) (4.15) (13.46) 

 ***  ***  *** *** *** *** *** 

          

∂lnpu 0.011 0.255 0.423  0.580 0.461 0.505 0.235 0.471 

 (0.54) (7.03) (11.39)  (12.73) (12.91) (1.89) (1.26) (20.80) 

  *** ***  *** *** *  *** 

          

∂lnpm -0.390 -0.273 -1.447  -0.611 -0.448 -0.590 0.196 -0.085 

 (-11.73) (-11.39) (-15.98)  (-15.82) (-9.59) (-2.87) (1.42) (-2.53) 

 *** *** ***  *** *** ***  ** 

          

Quantity elasticity of output supply 

(Rybczinsky) 

Quantity elasticity of inverse factor demand 

          

∂lnvs  0.254 0.242 0.396  0.002 -0.219 -0.047 -0.282 0.165 

 (29.57) (12.73) (15.82)  (0.02) (-4.26) (-0.22) (-1.66) (9.66) 

 *** *** ***   ***  * *** 

          

∂lnvu 0.373 0.296 0.445  -0.336 -0.204 -0.197 -0.429 0.323 

 (19.63) (12.91) (9.59)  (-4.26) (-3.29) (-0.98) (-3.08) (8.51) 

 *** *** ***  *** ***  *** *** 

          

∂lnns 0.034 0.027 0.048  -0.006 -0.016 -0.142 0.010 0.022 

 (4.72) (1.89) (2.87)  (-0.22) (-0.98) (-0.62) (0.09) (1.99) 

 *** * ***      ** 
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∂lnnu 0.010 0.007 -0.009  -0.020 -0.020 0.005 -0.280 0.033 

 (4.15) (1.26) (-1.42)  (-1.66) (-3.08) (0.09) (-4.22) (6.48) 

 ***    * ***  *** *** 

          

∂lnvk 0.330 0.429 0.120  0.361 0.459 0.380 0.982 -0.543 

 (13.46) (20.80) (2.53)  (9.66) (8.51) (1.99) (6.48) (-12.24)

 *** *** **  *** *** ** *** *** 

         

Time elasticity of output supply Time elasticity of inverse factor demand 

         

∂t 0.012 -0.019 0.004  0.002 -0.009 0.016 -0.031 0.006 

 (8.16) (-18.31) (1.12)  (0.61) (-3.49) (1.84) (-4.82) (2.83) 

 *** ***    *** * *** *** 

The elasticities correspond to the regression results reported in Table 6. T-statistics in parentheses, ***, **, 

*, refer to 1%, 5% and 10% significance levels. 
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Table 6b:  

Price, quantity and time elasticities of model with exogenous migration (GMM) 

 

 ∂lnys ∂lnyu ∂lnm  ∂lnws ∂lnwu ∂lnwn,s ∂lnwn,u ∂lnwk

          

Price elasticity of output supply Price elasticity of inverse factor demand  

(Stolper-Samuelson) 

          

∂lnps 0.400 0.004 1.060  1.047 1.023 1.244 0.681 0.569 

 (9.79) (0.15) (10.06)  (23.61) (22.74) (5.78) (4.19) (13.41) 

 ***  ***  *** *** *** *** *** 

          

∂lnpu 0.004 0.256 0.406  0.551 0.472 0.412 0.176 0.484 

 (0.15) (5.48) (7.39)  (10.55) (11.95) (1.81) (0.96) (14.05) 

  *** ***  *** *** *  *** 

          

∂lnpm -0.403 -0.262 -1.467  -0.598 -0.496 -0.656 0.143 -0.052 

 (-10.06) (-7.39) (-11.88)  (-11.02) (-10.42) (-3.36) (0.93) (-1.18) 

 *** *** ***  *** *** ***   

          

Quantity elasticity of output supply 

(Rybczinsky) 

Quantity elasticity of inverse factor demand 

          

∂lnvs  0.258 0.230 0.387  -0.139 -0.113 -0.143 -0.305 0.161 

 (23.61) (10.55) (11.02)  (-1.63) (-2.33) (-0.73) (-1.44) (7.40) 

 *** *** ***   **   *** 

          

∂lnvu 0.387 0.303 0.492  -0.173 -0.265 -0.231 -0.389 0.293 

 (22.74) (11.95) (10.42)  (-2.33) (-4.96) (-1.08) (-2.07) (8.52) 

 *** *** ***  ** ***  ** *** 

          

∂lnns 0.039 0.022 0.054  -0.018 -0.019 -0.057 0.142 0.020 

 (5.78) (1.81) (3.36)  (-0.73) (-1.08) (-0.30) (1.29) (1.90) 

 *** * ***      * 

          

∂lnnu 0.012 0.005 -0.007  -0.022 -0.018 0.082 -0.333 0.029 

 (4.19) (0.96) (-0.93)  (-1.44) (-2.07) (1.29) (-3.87) (6.43) 

 ***     **  *** *** 
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∂lnvk 0.305 0.440 0.074  0.352 0.416 0.350 0.885 -0.503 

 (13.41) (14.05) (1.18)  (7.40) (8.52) (1.90) (6.43) (-10.76)

 *** ***   *** *** * *** *** 

          

Time elasticity of output supply Time elasticity of inverse factor demand 

         

∂t 0.014 -0.019 0.007  0.008 -0.011 0.020 -0.028 0.004 

 (10.04) (-14.11) (1.73)  (2.68) (-4.74) (2.29) (-3.54) (2.10) 

 *** *** *  *** *** ** *** ** 

The elasticities correspond to the regression results reported in Table 6. T-statistics in parentheses, ***, **, 

*, refer to 1%, 5% and 10% significance levels. 
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Table 7: Regression results for GNP function with endogenous migration 
 

 ISUR IGMM-AR(1) 

α1         0.2062        (25.03) *** 0.0892         (5.51) *** 

α2         0.3403        (33.46) *** -0.1356          (9.23) *** 

α3         0.0244          (7.63) *** 0.0941         (6.39) *** 

α4         0.0186        (16.21) *** 0.7043       (27.69) *** 

β1         0.7258        (46.42) *** 0.2220       (23.96) *** 

β2         0.5617        (86.28) *** 0.3811       (37.98) *** 

α11         0.1625          (9.66) *** 0.4038       (15.82) *** 

α12        0.1319          (8.21) *** -0.3998        (18.09) *** 

α13        0.0064          (1.18) 0.0019         (0.33)  

α14        0.0072          (2.85) *** 0.0390         (5.29) *** 

α22         0.1512          (7.82) *** 0.3999       (18.54) *** 

α23        0.0131          (2.54) ** 0.0038          (0.71)  

α24        0.0109          (5.32) *** -0.0104         (1.29)  

α33         0.0214          (3.66) *** -0.0199          (5.42) *** 

α34        0.0002          (0.16) 0.0014         (0.35)  

α44         0.0104        (10.64) *** 0.0483          (4.20) *** 

β11         0.4564        (15.92) *** 0.5692       (49.90) *** 

β12        0.3942        (24.13) *** 0.0055         (1.27)  

β13         0.3739        (21.18) *** -0.0345          (5.97) *** 

γ11         0.0416          (5.86) *** -0.0099         (1.13)  

γ12         0.0188          (2.03) ** 0.0430         (3.89) *** 

γ21         0.0500          (3.18) *** 0.0127         (1.42)  

γ22        0.0082          (0.73) -0.0155         (1.48)  

γ31         0.0066          (1.12) 0.0047         (0.99)  

γ32         0.0005          (0.07) -0.0202          (3.98) *** 

γ41        0.0038          (1.88) * -0.0062         (0.55)  

γ42        0.0037          (1.35) 0.0427         (3.99) *** 

δ11         0.0004          (0.61) 0.0114         (6.42) *** 

δ21        0.0028          (3.49) *** -0.0097        (11.37) *** 

δ31         0.0004          (1.84) * -0.0028          (8.25) *** 

δ41        0.0005          (4.82) *** 0.0018         (4.03) *** 

δ12         0.0103          (8.16) *** -0.0008          (1.14)  

δ22        0.0091        (18.31) *** -0.0063          (8.16) *** 
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T(N+M-2)  132  132  
2~R   0.999999  0.999999  

Sargan-test 

χ2(63) 

 -  71.7436 [.211] 

Robust t-statistics in parentheses, ***, **, *, refer to 1%, 5% and 10% significance levels. 
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Table 8a:   

 

Price, quantity and time elasticities of model with endogenous migration (SUR) 

 

 ∂lnys ∂lnyu ∂lnns ∂lnnu ∂lnm  ∂lnws ∂lnwu ∂lnwk

          

Price elasticity of output supply Price elasticity of inverse factor 

demand (Stolper-Samuelson) 

          

∂lnps 0.324 -0.055 0.630 -2.402 1.008  0.817 1.083 0.735 

 (13.88) (-1.49) (2.31) (-3.57) (14.91)  (16.51) (20.70) (28.43) 

 ***  ** *** ***  *** *** *** 

          

∂lnpu -0.030 0.339 0.428 1.766 0.390  0.488 0.374 0.474 

 (-1.49) (10.60) (1.77) (2.25) (6.63)  (12.61) (6.76) (22.87) 

  *** * ** ***  *** *** *** 

          

∂lnwn,s -0.020 -0.024 -0.325 -0.264 -0.058  -0.003 -0.119 0.004 

 (-2.31) (-1.77) (-1.86) (-1.04) (-3.34)  (-0.11) (-4.37) (0.73) 

 ** * *  ***   ***  

          

∂lnwn,u 0.036 -0.049 -0.128 -4.282 0.225  -0.061 0.240 -0.101 

 (3.57) (-2.25) (-1.04) (-4.80) (3.81)  (-0.83) (3.11) (-8.66) 

 *** **  *** ***   *** *** 

          

∂lnpm -0.350 -0.248 -0.644 5.143 -1.603  -0.280 -0.616 -0.151 

 (-14.91) (-6.63) (-3.34) (3.81) (-14.83)  (-2.36) (-5.24) (-6.98) 

 *** *** *** *** ***  ** *** *** 

          

Quantity elasticity of output supply (Rybczinsky)  Quantity elasticity of inverse 

factor demand 

          

∂lnvs  0.205 0.225 0.025 1.002 0.203  -0.369 -0.484 0.314 

 (16.51) (12.61) (0.11) (0.83) (2.36)  (-4.69) (-7.86) (8.67) 

 *** ***   **  *** *** *** 

          

∂lnvu 0.252 0.160 0.886 -3.678 0.413  -0.449 -0.305 0.279 

 (20.70) (6.76) (4.37) (-3.11) (5.24)  (-7.86) (-4.73) (14.63) 
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 *** *** *** *** ***  *** *** *** 

          

∂lnvk 0.389 0.461 -0.066 3.522 0.230  0.663 0.634 -0.748 

 (28.43) (22.87) (-0.73) (8.66) (6.98)  (8.67) (14.63) (-18.67) 

 *** ***  *** ***  *** *** *** 

         

Time elasticity of output supply  Time elasticity of inverse 

factor demand 

         

∂t 0.014 -0.022 0.098 -0.180 0.006  -0.005 -0.032 0.017 

 (4.73) (-11.50) (8.48) (-4.07) (0.55)  (-1.73) (-7.51) (6.87) 

 *** *** *** ***   * *** *** 

The elasticities correspond to the regression results reported in Table 7. T-statistics in parentheses, ***, **, 

*, refer to 1%, 5% and 10% significance levels. 
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Table 8b:   

 

Price, quantity and time elasticities of model with endogenous migration (GMM) 

 

 ∂lnys ∂lnyu ∂lnns ∂lnnu ∂lnm  ∂lnws ∂lnwu ∂lnwk

          

Price elasticity of output supply Price elasticity of inverse factor 

demand  (Stolper-Samuelson) 

          

∂lnps 0.313 0.006 0.781 -1.672 0.955  0.772 0.963 0.757 

 (10.15) (0.14) (3.59) (-3.54) (16.02)  (17.83) (27.59) (26.36) 

 ***  *** *** ***  *** *** *** 

          

∂lnpu 0.004 0.308 0.330 1.244 0.464  0.545 0.441 0.494 

 (0.14) (7.04) (1.59) (2.42) (10.61)  (12.35) (13.48) (19.86) 

  ***  ** ***  *** *** *** 

          

∂lnwn,s -0.024 -0.017 -0.325 -0.139 -0.061  0.008 -0.093 0.006 

 (-3.59) (-1.59) (-2.33) (-0.55) (-3.02)  (0.35) (-5.81) (0.78) 

 ***  **  ***   ***  

          

∂lnwn,u 0.030 -0.038 -0.080 -3.876 0.206  -0.064 0.125 -0.091 

 (3.54) (-2.42) (-0.55) (-5.19) (4.04)  (-1.18) (3.76) (-7.47) 

 *** ** *** *** ***   *** *** 

          

∂lnpm -0.363 -0.299 -0.747 4.403 -1.605  -0.302 -0.476 -0.207 

 (-16.02) (-10.61) (-3.02) (4.04) (-17.06)  (-3.55) (-8.99) (-8.00) 

 *** *** *** *** ***  *** *** *** 

          

Quantity elasticity of output supply (Rybczinsky)  Quantity elasticity of inverse 

factor demand 

          

∂lnvs  0.190 0.227 -0.064 0.881 0.195  -0.358 -0.229 0.307 

 (17.83) (12.35) (-0.35) (1.18) (3.55)  (-4.47) (-4.86) (12.18) 

 *** ***   ***  *** *** *** 

          

∂lnvu 0.364 0.283 1.136 -2.648 0.473  -0.352 -0.388 0.406 

 (27.59) (13.48) (5.81) (-3.76) (8.99)  (-4.86) (-8.27) (15.85) 

 *** *** *** *** ***  *** *** *** 

  40



 

          

∂lnvk 0.406 0.450 -0.112 2.727 0.292  0.669 0.578 -0.753 

 (26.36) (19.86) (-0.78) (7.47) (8.00)  (12.18) (15.85) (-17.02) 

 *** ***  *** ***  *** *** *** 

         

Time elasticity of output supply  Time elasticity of inverse 

factor demand 

         

∂t 0.014 -0.020 0.104 -0.124 0.003  -0.003 -0.020 0.016 

 (6.40) (-11.59) (8.10) (-4.22) (0.45)  (-0.91) (-8.29) (6.35) 

 *** *** *** ***    *** *** 

The elasticities correspond to the regression results reported in Table 8. T-statistics in parentheses, ***, **, 

*, refer to 1%, 5% and 10% significance levels. 
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