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Executive Summary

In 2001, the last census year, 4.8m immigrantdlivethe UK, which
amounts to 8.47 percent of the total populatiorf).@b percent of the working age
population® Since then, Britain has experienced a furthereiase in its foreign
born population, and the share of foreign bornhi& working age population in
2005 was 11.5 %. In this study we investigate theact that the inflow of
immigrants over the last decade had on the Britibbur market. For our analysis
we use the British Labour Force Survey, the Ann8alvey of Hours and
Earnings (ASHE), and the UK Census. Our main figdinan be summarized as

follows.

The percentage of foreign born individuals in therking age population in
Britain increased from 8.35 percent in 1993 to @%8cent in 1999 to 11.5
percent in 2005.

Immigrants to the UK have on average higher edagatiattainments than
native born workers. In 1992, 1998, and 2005, 1B,ahd 16 percent
respectively of the native born population in Bnt#eft full time education
after the age of 21. This compares to 22, 28 ande3bent of immigrants in
the same years who have been in the UK for mone tiva years, and 44, 52
and 45 percent of immigrants who arrived in the #&s than two years
earlier. On the other hand, while 69, 64, and 5ite@ of the native born
population in 1992, 1998, and 2005 left full timdueation before the age of
16, this is the case for 45, 39, and 31 perceimhafigrants who where in the
country for more than 2 years, and 16, 14 and depé of immigrants who
arrived within the previous 2 years. All numberterdo shares in the working
age population, as defined above.

The occupational distribution (looking at 8 broadcwpation groups) of
immigrants who have been in the UK for more thayears is similar to that
of native born workers. However, recent immigrgatsivals over the last two

years) downgrade considerably, working in jobs trat less skilled and pay

! We define immigrants as individuals who are boranother country than the UK.
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lower wages, with the exception of professionalf©idwnclude engineers,
scientists, medical doctors, professors, architémigyers, etc).

Breaking down the occupational distribution by eatianal attainment (using
the classification above) shows likewise that réceanmigrants in all
educational groups “downgrade”, i.e. are in occigpatthat are lower ranked
in terms of skill content and wages, than nativenbworkers with the same
level of education.

The regional distribution of immigrants is stronglgncentrated towards the
capital, with 43.2 percent of all working-age fgeiborn living in Greater
London in 2005, while this is the case for only #&rcent of working-age
native born individuals. The respective figures i®92 are 41.5 and 9.8
percent, suggesting that relative concentration laegely remained stable
over this period.

Economic theory on the impact of immigration on esgshows that, if
production is based on a combination of capital difi@rent skill groups of
labour only, and if capital is supplied at a priis®d on international markets,
immigration will have on average a positive wagdedf as long as
immigrants differ from natives in their skill comgton. This is the
immigration surplus. However, across the distrimotdf wages, some workers
will lose, while others will gain.

We estimate wage effects of immigration using estars that take account of
the possibility that immigrants choose location response to economic
conditions. Our analysis is for mean wages, as agbreakdowns according
to education group, and along the wage distributddfe use alternative
estimators as well as alternative measures forageewages (both from the
LFS and the ASHE) to check robustness of our result

In accordance with theory, we find evidence of allgoositive wage effects
of immigration over the period of study, althoudle statistical significance of
these effects is not always very robust. Our egémauggest a magnitude of
effect that would associate an increase in theanigpopulation by 1 percent
of the native population with an increase in natnages of between 0.3 and
0.4 percent. As the average yearly increase inrdtie of immigrants to

natives over our sample period (1997-2005) was @lfoB5 %, and the
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average real wage growth was just over 3 perchiststuggests that the effect
of immigration contributed less than a twentiethaohual real wage growth
over the period. In other words, in 2005 pounds,iticrease in average hourly
real wages for non-immigrants between 1997 and 2@@6ording to the
Labour Force Survey, was about £0.29 per year. @3timates suggest that
immigration over this period contributed about qrenny per year to this
wage growth.

Investigation of the effects of immigration alorfgetdistribution of wages of
non-immigrant workers suggests that there are claad significant
differences. Non-immigrant individuals in the middif the wage distribution
gain from immigration, while individuals at the bwh of the distribution lose
in terms of wages. This is compatible with eviderme where recent
immigrants tend to be located in the non-immigravdage distribution.
Immigrants tended, over the period, to be more eommated than natives
below the first quartile of the native wage digtition, exactly where we find
evidence that wages were held back, and less ctvatesh from there on
upwards, exactly where we find wage benefits.

Our preferred estimates suggest that every 1 pemerease in the ratio of
immigrants to natives in the working age populatiatio led to a 0.5 percent
decrease in wages at th& decile, a 0.6 percent increase in wages at the
median, and a 0.4 percent increase in wages &t"ttecile.

Investigation of the number of individuals arouihé tminimum wage shows
that an increase in immigration is associated witneases in the number of
non-immigrant workers who receive wages below thoits close to the
minimum wage.

These estimated effects must be regarded as spexifhe particular pattern
of immigration over the period considered and stiowdt be assumed to be a

guide to the potential impact of immigration offdrfent composition.

We conclude that evidence points toward recent graion to the UK,
having had on average a slightly positive wagecgffeomprising significantly
positive wage effects around the middle of therhstion but clearly negative
wage effects at the lower end of the distributiblowever, given the yearly



Migrant Workers and the National Minimum Wage 6

average inflows of immigrants over the period wensider, and the average
growth of real wages, the size of these effectsadest.
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1. Introduction

The LPC commissioned this report to find answerthéofollowing questions: (1)
what is the effect of an increased number of migvaorkers on the operation of
the National Minimum Wage? (2) Do migrant workexemt a disproportionate
influence at the bottom end of the earnings distidm, or do they exert an
influence higher up? (3) What is the extent to Whmigrant workers gravitate
towards specific sectors of the economy, includiog-paying sectors? (4) Is
there a tendency for wages, particularly in lowdpsectors of the economy, to be
lower in regions where migrants are liable to @dugsuch as London) than in
regions that tend not to attract significant nursbef migrants? (5) Are there

minimum wage enforcement issues specific to mignarkers?

In this report we address these issues. A key quéesite for understanding the
effect of immigration on the operation of the minim wage is the analysis of the
impact of immigration on wages in general. The repgberefore assesses the
impact of immigration not only on average wages kigo on the entire
distribution of wages. This latter focus sets dpproach of the report apart from
most of the previous literature in this field. Tligems to us a more appropriate
way of addressing the issues set out above, for reesons. First, economic
theory clearly suggests that the potential wagecedfof immigration should be
differently felt along the wage distribution. Sedbn any insightful analysis that
addresses the relationship between immigrationta@dninimum wage needs to
look at those parts of the wage distribution whee minimum wage is located.
Our approach seems also to be natural for othesonsa We demonstrate that
there is a substantial skill downgrading of new iigmant groups. It is therefore
unclearex antewhere in the skill distribution immigrants may putessure on
native wages and where they may lead to wage isesgadue to
complementarities. Our approach let the data telivhere these processes take

place.
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We discuss briefly in the next section the keyeéssin the literature on the impact
of immigration on wages. In section 3 we introdtloe data sets we are using, and
provide extensive descriptive evidence on variogpeats of immigration,
immigrants and their activities that is relevant dor analysis. Section 4 provides
the theoretical framework for our analysis. We canoe by the underlying
theory of immigration and wages, providing a spedidrmulation that underlies
most of our empirical analysis, and which emphastbe possible effects along
the effective skill distribution. We then discussues surrounding estimation, the
particular estimators we use, and issues of ideatibn. Section 5 provides
results. Here we analyse effects of immigratiomman wages, as well as wages
across the native wage distribution. We supplententevidence on the effect in
the neighbourhood of the minimum wage by examiratgp the effect on the
percentage of individuals above and below differeage thresholds close to the

minimum wage. We provide various robustness chéaksur analysis.
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2. Immigration and Wages

In 2001, the last census year, 4.8m immigrantdlivethe UK, which
amounts to 8.47 percent of the total populatiorf).@b percent of the working age
population. Since then, Britain has experiencedirehér increase in its foreign
born population, and the share of foreign borrhm tbtal population in 2005 was
11.5 %.

There are concerns about the effect that this &serein foreign born
individuals may have on wages of native workersstv the empirical literature
on immigration for the US establishes only smalgev&ffects (see e.g. LaLonde
and Topel 1991, Card 2001), although this viewasumanimous (see e.g. Borjas
2003). Findings for the US (or any other countmg mot however transferable to
the UK, as the skill structure of immigrants asIveesl the native born population
differ between countries. Recent work on the Britisbour market (Dustmann,
Fabbri and Preston 2005) points to possible sneglative employment effects, in
particular for workers in medium skill categoridsit to possibly positive wage
effects. More recent work by Gilpin et al. (2006)daPortes and French (2005),
which focuses on recent immigration from EU newessn countries, also tend
to find a modest but broadly positive impact of nemmigration on the UK
economy, and no evidence of a negative effect ayevgaowth.

In this report, we provide new analysis of wageef of immigration to
Britain, using a wider framework of analysis andilesation than in our earlier
work and in most other studies, and concentratimgnore recent immigration to
Britain. Rather than investigating the effects mimigration onmeanwages, we
focus on the effect of immigration on wages of veatborn workers at different
percentiles of the native wage distribution.

The usual underlying theoretical framework for gse of immigration on
wages and employment is a simple one output econevitly capital and two
types of labour (skilled and unskilled) as inputtfas (see e.g. Altonji and Card
1991). In this model, an increase in unskilled labsupply through immigration
would lead to a decrease in wages of unskilled emsrkand to an increase in
wages of skilled workers, as well as possibly anidase in the returns to capital
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owners. As the wages immigrants receive are equidlet marginal product of the
last immigrant, this model generates a migratiorplsis, which is allocated to
skilled workers and capital. If capital is perfgctlastic, so that the marginal
product of capital is constant, then the surplué bé allocated to workers only
We believe that the assumption of elastic capiippyy is not unreasonable when
studying small open economies, like Britain. Theesof this surplus depends on
elasticity of demand for unskilled labour, and gteare of unskilled labour in
national income. We show below that, under suchurapsions, for any
technology and production function, the surplust thaes to skilled workers
through wage increases will always be at leastagelas the loss that unskilled
workers experience through wage cuts. An immedibtd, often overlooked
consequence of this is that immigration can newersuch a setting, lead to a
decrease iraveragewages, although if wages change at all then itazah must
decrease wages of particular skill groups.

A further and clearly acknowledged consequencéisf simple model is
that immigration only affects wages, and only a@eaa surplus, if immigrants
differ from native workers in their skill compogti. If immigrants resemble non-
immigrant workers in terms of skill mix, immigratiawill not affect wages.

The empirical literature concerned with identifyinipe effects of
immigration on wages and employment faces a nurmbtrugh challenges. The
key issue is re-construction of the counterfactugtome distribution for native
workers that would be observed if immigration hadt taken place. There are
different approaches in the literature, all of theased on the idea of dividing the
national labour market into smaller labour markeksch are differently exposed
to immigration, and then comparing native outcoraesoss these markets, or
cells? The obvious problem is selection into cells tisatdrrelated with outcomes
— for instance, immigrants are likely to selectoirtells that are economically
doing well. A further problem may be that individsiaf native origin leave cells
that have experienced in-migration. Both probleeaiIto underestimation of the
impact of immigration. The first problem can be mamne by exploiting quasi-

experimental situations where immigrants are exogsly allocated to regional

2 Existing studies define labour markets in variauays, using for instance education-region-time
cells, or education-age-region cells (Card 2001).
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labour markets (like Card 1990 and Glitz 2006), instrumental variable
technigues. One way to address the second proklemniportance of which is
differently assessed by different authors, see@agd 2005 and Borjas 2003) is to
define labour markets by choosing larger geograbphiaits, so that migrations
are internalised. Another way to address the sepooblem has been suggested
by Borjas (2003) and Aydemir and Borjas (2006), eadsists of defining labour
markets as skill-age groups at different pointdifmme on a national level, and
assuming that workers in different education-agés @@e imperfect substitutes.
This latter approach requires that the researcheabdbe to assign immigrants to
the skill groups within which they compete with imat workers. As we
demonstrate below, this may be difficult to do asmigrants downgrade upon
arrival.

In our empirical analysis, we draw on an approdwt ts natural in our
setting by defining labour markets as regional suit different points in time.
Alternatively, and as a robustness check, we ddfiheur markets as education-
age groups at different points in time. For oustf@pproach, we take account of
non-random selection of immigrants into labour netskdefined in this way by
using IV type estimators.

We also point to the possible surplus that is gaedr through
immigration. We interpret our empirical findings the context of a simple
theoretical model, where we set out with the assiomghat capital is perfectly
mobile, and that the price of capital is set omnnational markets. As we point
out above, this seems to us a reasonable assumiptiparticular for a small open
economy like Britain. With capital being perfecthobile, immigration must lead
to overall average wage effects that are zerch@ncase that immigrants resemble
the native population in terms of skill structurey, positive (in the case that
immigrants differ from natives in their skill allaton). In line with that, we do
find a consistent pattern of small positive wagea$s of immigration across a
variety of different estimation techniques and tiferation assumptions.

As the impact of immigration will not be equallystibuted across the
skill distribution, there will be some labour ty&ho see their wages being
decreased as well as others who experience wageas®es. We find that,

although the overall effect of migration on wagepositive, wages at the low end
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of the wage distribution are held back, while wagesthe middle of the

distribution increase.
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3. Data and Descriptives

3.1 The Data

The Labour Force Survey (LFS)

The main dataset we use for our analysis is thelLdbBour Force Survey
(LFS). The LFS is a sample survey of householdsdiat private addresses in
Great Britain conducted by the Office for Natioigthtistics (ONS). We restrict
our analysis to Great Britain, and omit Northeridnd.

The LFS was established in 1973, and was initiallgiannual and then
annual survey. Since 1992, the LFS has been aingtguarterly panel. Each
sampled address is interviewed for 5 consecutivediat 3 monthly intervals.
The sample size is about 55,000 responding househol Great Britain every
guarter, representing about 0.2% of the population.

The LFS collects information on respondents’ peakoimcumstances and
their labour market status during a reference peiwd one to four weeks
immediately prior to the interview. From the 199893 winter quarter onwards
the LFS contains information on gross weekly waged on number of hours
worked. Initially this information was asked only the final wave, but from the
1997 spring quarter onwards questions on wages asked during the first and
the fifth interview. There is no information on vemy of self employed
individuals, therefore we cannot use this groupdar analysis of wages. Spatial
information is available at regional level, wheegion is determined according to
usual residence

The LFS originally identifies 20 regichin the UK. We unify Inner and
Outer London into Greater London, and Strathclyae the Rest of Scotland into
Scotland, to create territorially homogeneous neglicand limit our analysis to

® The LFS provides weights so that the weight afilagroup corresponds to that sub-group’s size
in the population. However, the construction of gie$ does not use country of birth. Therefore
we do not normally use weights in our regressiameépt when immigrants and natives are
pooled together), although we use weights in theerigtive statistics. As a robustness check we
also used weights in our regression analysis. Reatg very similar to those we report

* Tyne & Wear, Rest of Northern Region, South Yoiteshwest Yorkshire, Rest of Yorkshire &
Humberside, East Midlands, East Anglia, Inner Landouter London, Rest of South East, South
West, West Midlands (Metropolitan counties), ReftWest Midlands, Greater Manchester,
Merseyside, Rest of North West, Wales, StrathclfRisst of Scotland, Northern Ireland.
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Great Britain, dropping Northern Ireland. We hakerefore 17 regions, and the
usual average sample size is about 20,366. As tR8 s a nationally

representative survey, there are a number of drelkgbevhen using it to study
immigration. Since immigrant population in GB wasg$ than 10% over most of
the period considered, immigrants’ sample sizeuisegsmall, especially when it
is broken down into smaller subgroups by regionycation, or occupation. To
resolve this problem, we pool several years togetbe some parts of our

analysis. We explain this in more detail below.

The Annual Survey of Hours and Earnings (ASHE)

The Annual Survey of Hours and Earnings (ASHE) tataset collected
by the ONS with information about the levels, dmsition and make-up of
earnings and hours worked for employees. The samipke is about 160,000
employees in every year, a one per cent samplenpfogees in all industries and
occupations. Information on wages is obtained tiyeitom employers, which
makes it likely that wage data are quite accurate.

The ASHE was introduced in 2004 to replace the ipusly used New
Earnings Survey (NES). The ASHE improves on the NE& number of ways: it
provides calibration weights (based on the LFS)djust for sample selection, its
sample has been increased to include employeesismdsses outside of the
PAYE system and employees who changed or started joles after sample
identification, and it imputes for item non-respenshe NES data for years 1997-
2003 have been revised by the ONS to take into umtcthe weights and
imputation used in the ASHE, and the revised NE®aw part of the ASHE
dataset, and referred to as ASHE without suppleangmhformation. The ASHE
with extended coverage, imputation, and weightsigvailable from 2004, and it
is referred to as ASHE with supplementary informati For 2004 only, both
versions (with and without supplementary informajiare available.

Crucially for our study, the ASHE does not provigiey information on
country of birth. Therefore we cannot rely on it éstimate the impact of
immigration on non-immigrant. However, as a chemkdur results we replicate

our regressions using NES/ASHE data for 1997-2@08atculate average wage
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and wage percentiles, and compare the resultsosetbbtained from the LFS
when immigrants and non-immigrants are pooled toget

The ASHE provides very detailed geographical infation, down to
parliamentary constituency. In our analysis, we theelocal authority detail, and
aggregate up to the 17 regions we use in the LA% ASHE without
supplementary information reports only area of wdvikhile the LFS has
information on area of usual residence), but thisdt a great concern in our case
because we aggregate together many local auttsoritie

We combine information from the LFS and the ASHEhwnformation
from various years of the Population Census. ThesG®is a decennial survey of
all people and households. The most recent Censass iw 2001. Although
providing information on issues like age, educatiand employment status, the
Census has no information on wages. Moreover coabpdy across Census
years is not always possible, as variable clasgibos change quite often. This is
for instance the case for occupation and educdigiween the 1991 and 2001
Census. In our analysis below, we use informatiomfthe Census for looking at
immigrants’ geographical distribution in 1991 aréB1 in order to construct our

instrumental variables.

3.2 Descriptive Evidence

In table 3.1 we present the total foreign born pagen in Britain, the
percentage in the total population and the perastrease over each of four
Census decades. The percentage of foreign bonntbgetotal population was
5.87% in 1971, and has constantly increased owelast thirty years. In 2001, it
was 8.47%, but 9.75% of the working age populafasshown in table 3.2). The
percentage of the foreign born in the working a2 §5) population increased by
almost 2 percentage points to 11.5% in 2005. Inamalysis we concentrate on
the working age population only.

[Table 3.1, 3.2 here]
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Gender and Age Distribution

Table 3.3 reports the average age of the nativ&kingiage population and
of the foreign born population, where we distingufer immigrants between
“recent” immigrants (defined as those who arrivedhie year of interview, or the
year before), and “earlier” immigrants (definedthese who arrived at least 2
years earlier). We also break down natives andirimaigrant population by
gender. The average age of natives in 2005 wasadOit was for earlier
immigrants. Between 1992 and 2005 the average &dkeonative population
increased by more than one year, while over theesaeniod the average age of
the earlier immigrant population stayed relativebnstant. Recent immigrants on
the other hand are remarkably younger than natwelsearlier immigrants: their
average age remained constant since 1992 at a@fynethich is more than 10
years younger than earlier immigrants or nativéss ias important implications
for which labour market segments these individuais competing with. No
significant differences seem to exist between trerage age of men and women

in any group.

[Table 3.3 here]

Table 3.4 shows the gender composition of natieadier immigrants and
recent immigrants. About 50.6% of the native bowrking age population were
women in 2005, and about 52.4% of earlier immigraahd 49.8% of the recent

immigrants.

[Table 3.4 here]

Education

Immigration to Britain has always been relativelghty skilled (see e.g.
Dustmann and Fabbri 2005 for evidence). This issharp contrast to other

European continental countries, like Germany, @ 5, where (more recent)
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immigration has been mostly low skillédrigure 3.1 illustrates this. The figure
displays the overall share of immigrants in thetiBmi population, as well as the
shares of immigrants in three education groups: Emcation, intermediate
education, and high education. We define educatging survey information on
the age at which individuals left full time educeti We code as low educated all
individuals who left full time education at age ©6 earlier, as intermediately
educated those who left full time education betwisenage of 17 and 20, and as
highly educated those who left full time educatidter the age of 23.

The figure shows that the fraction of immigrantsoagn low educated
individuals is consistently below the share of imgrants in the overall
population, while the share of immigrants amongséhwith intermediate or high
educational level is consistently above the shdrémmnigrants in the overall
population. While the fraction of immigrants hasreased over the period
considered by about 3 percentage points, the dracti low skilled immigrants in
the population of low skilled individuals has inased by less, and the fraction of
highly educated individuals has increased by mior@005, more than one in five
individuals classified as highly educated in Bntavas foreign born, which
compares with roughly one in ten in the overallygapon. On the other side, just
over 5 percent of those classified as low educatedoreign born.

In table 3.5 we display the fraction of natives @mekign born in each of
the education categories. As the figure beforetdbke illustrates the dramatically
higher fraction of earlier immigrants in the highBducated category. For
instance, while in 1992 22 percent of immigrantsl a percent of recent
immigrants were classified as highly educated, Was only the case for less than
10 percent of native born workers. In 2005, thetfam of highly educated natives
has increased to 16.5 percent, while the fractibrhighly educated earlier
immigrants has increased to 34.5 percent, drivetheynflow of highly educated

immigrants throughout that period. On the otherdhdhe fraction of immigrants

® Dustmann, Glitz and Vogel (2006) provide a comgmribetween the immigrant populations in
Germany and the UK, which shows sharp differenaesiucational attainments.

® The LFS has two alternative measures for educatmrhievements, age at which individuals left
full time education, and “highest qualification @&mred”. The problem with the latter measure is
that it is defined on the British education sysi@md classifies all foreign classifications as “othe
qualification” (see the discussion in the apperadikanacorda et al. (2006)).
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among the low skilled is systematically lower, witih average less than 15
percent of recent immigrants being low educated theperiod since 1992.

From these figures we can conclude that immigran®ritain have been
consistently better educated than native born werk&here seems to be a
continued tendency for immigration of better edadatndividuals: while 45
percent of recent immigrants to the UK in 2005 desssified as highly educated
according to our classification, this is only tlese for 34.5 percent of immigrants
who have been in the country for more than two gjeand for 16.5 percent of

native born individuals.

[Table 3.5 here]

Table 3.6 breaks down education figures by genalethe year 2005. Men
have the largest share of highly educated both gnmamigrants and natives, but
native men tend to be concentrated either in thk br in the low category, while
relatively more women have an intermediate educat©Overall, the mean
differences between the three groups we discudsaceaare similar for both men

and women.

[Table 3.6 here]

Occupation

Although immigrants to the UK are relatively highbducated, their
educational background may not necessarily allosmttaccess to jobs that they
would be able to obtain if their education had besmeived in the UK, as it may
not be specific to the UK labour market. Furtherepanpon entry, immigrants
may not be able to make use of their educationekdraund to its full potential,
as they may lack complementary skills like langyagehey may have to search
for their best job match (see Eckstein and Wei€glR0

In Table 3.7 we display the occupational distribotiof immigrants in
2004 and 2005, where we distinguish between 8 @toumal categories.
Categories are derived from the National Statis$iosio-Economic Classification
(NS-SEC), used in the LFS since 2001. We aggreiatse categories to match
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the previously used Socio-Economic Group Clasdifica (SEG), which
distinguishes between 16 categoridsnally we have aggregated employers and
managers of large and small establishments, seifeged and employed
professionals, intermediate and junior non manuatkers, skilled and semi-
skilled manual workers, and we have dropped memtietise armed forces and
agricultural worker$. The last column shows the average wage by ocaupiti
the years considered, expressed in 2005 pridée numbers in the table show
that managers and professionals have by far thieebigaverage wages, while
personal service workers and unskilled manual wsrkeave the lowest. No

information on wages is available in the LFS fomaaccount workers.

[Table 3.7 here]

Again, we distinguish between recent immigrantgy anmigrants who
have been in the UK for at least 2 years. Althotlgheducational attainment of
immigrants is higher than that of native born waoskethe occupational
distribution of those who have been in the courfsy at least 2 years is
remarkably similar. Recent immigrants, i.e. thod®varrived within 2 years of
the interview, although being much better educdbesh the overall immigrant
population (see discussion above), tend to beitesgite collar and managerial
jobs, and more in manual jobs. This strongly sutggésat new arrivals are unable
to put their human capital into immediate use, eatdrt lower down the
occupational distribution. This is similar to resufor Israel - see work by
Eckstein and Weiss (2004). It also suggests thatatbnal categorisation may
not be a good measure when defining labour marketshich native born

workers and immigrants compete. The numbers intdidé seem to suggest that

" Employers and managers (large establishments.)plders and managers (small

establishments), Professional workers (self-engiddy Professional workers (employees),
Intermediate non-manual workers, Junior non-mawgakers, Personal service workers, Foreman
and supervisors (manual), Skilled manual workersmiSskilled manual workers, Unskilled
manual workers, Own account workers, Farmers (eyepto & managers), Farmers (own
account), Agricultural workers, Members of armectés.

8 Agricultural workers constitute less than 1 petderthe native born population, and about 0.2
percent in the immigrant population

® We discount wages using the 2005-based CPI.
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better educated new arrivals among the immigraptifadion compete with native
workers much further down the occupational distidou

Table 3.8 shows the occupational distribution,idggtishing between men
and women. While men are more concentrated in wdubar high-pay
occupations, such as professionals, and employsisn@anagers, women are
more concentrated in skilled and unskilled manuabsj Women are
disproportionately concentrated in intermediate -n@nual occupations and in
personal service works. Both male and female resantigrants tend to have
lower-paid jobs, compared to natives and previousigrants. For instance 8.5%
of recent immigrant men work in unskilled manuagpwhile this share is only
4.6% for natives and 3.9% for immigrants who haeerbin the country for at
least 2 years. Similarly, 10 percent of recentiyvad foreign born women work
in personal services, while only less than 3 pdro€native and earlier immigrant

women are employed in this occupation group.

[Table 3.8 here]

In table 3.9 we break down the occupational distidn by educational
attainment, again distinguishing between nativesgcemt immigrants, and
immigrants who have been in the country for moentB years. The figures show
that within each education group, immigrants amgritiuted more towards the
lower end of the occupational distribution. This particularly so for recent
arrivals. For instance, while among highly skilleatives, only 2.6 percent work
as skilled, semi-skilled or unskilled manual woskethis number is 7.6 percent
for immigrants who have been in the country foleast two years, and 17 percent
for highly educated recent immigrants. On the oth@nd, while 38 percent of
native born workers who are highly educated are leyeps, managers or

professionals, this number is only 30 percentégent immigrants.

[Table 3.9 here]

In table 3.10 we provide more detail about the pational distribution of

immigrants in relation to their years of residemcehe UK. We compare, for
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2004 and 2005 pooled, immigrants who have beemenUK for less than two

years, 2 to 4 years, 4 to 6 years, and 6 to 10sydde figures in the table show
clearly an upward movement of immigrants along dleeupational distribution

with years of residence in UK. The share of the igramt population in each of
the three lowest paid job decreases over time. &Vhil% of the most recent
immigrants are personal service workers, this nun#8.8% for immigrants who

have been in the UK for 2 to 4 years, and 2.4%tose who have been in the UK
for 4 to 6 years. Similarly 8.3% of immigrants whave been in the UK for less
than two years are unskilled manual workers, wthig is the case for only 5.7%
of those with 2 to 4 years of residence, and 4.8%hase with 4 to 6 years of

residence.

[Table 3.10 here]

Table 3.10 compares different cohorts of immigraams may therefore
confuse cohort and residence effects. Alternativelye investigate how
immigrants from the same arrival cohort perfornthia labour market at different
points in time. Table 3.11 looks at the occupafiafiatribution of immigrants
who arrived in the UK during 1995-1996 in years 38996 (column 1),
1997/1998 (column 2), 1999/2000 (column 3), 200@22Qqcolumn 4), and
2003/2005 (column 5).

[Table 3.11 here]

Although somewhat imprecise due to the small samjze these figures
show like those in the previous tables a sharpiah the fraction of immigrants
employed in personal services, from 17% duringfitst years, to less than 3%
after six years from arrival (2001/2002), and astant increase in the share of
foremen and supervisors, from 1.6% in 1995/199@lteost 8% in 2003/2005.
Accordingly, substantial upgrading seems to takeglwithin a cohort and over
time. On the other hand, the share of professio(iad8) and employers and
managers (15.5%) is initially quite high, but tendsdrop and remain relatively

constant at around 11% from 2001/2002 onwards. réhson for this is most
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likely selective return migration by individuals ihe highest skill categories (see
Dustmann and Weiss 2007 for further evidence).

This suggests that recent immigrants tend to coenpéh native workers
who are located further down the occupational ihgtion than what their
educational background suggests. At least at tigegnbeg of their immigration
history, there seems to be substantial occupatia@avngrading among
immigrants. This suggests caution in interpreting tecent rise in the share of
high and intermediately educated immigrants (sgeré 3.1) as an increase in
labour market competition for high and intermediateducated natives. It also
implies that immigrants’ “effective” skill distridion in the UK is not constant,
and that the allocation of immigrants in the skiistribution by the researcher

based on their qualifications may be problematic.

Industry Distribution

Table 3.12 shows the distribution of immigrants amakives across
industries. Industries are classified according ttee Standard Industrial
Classification 1992 (SIC 92). The original SIC92 n@ns 17 industry
categorie?. We reduce these to 13 categories by groupingtegegriculture,
fishing, mining, and extra-territorial organizatonin the residual “other”
category. Again, we distinguish between “recent’migrants and “earlier”

immigrants.

[Table 3.12 here]

The industry distribution of earlier immigrants amatives is fairly similar.
Natives are relatively more represented in manufagy and construction, while
immigrants are more represented in hotels anduestts and in health and social

work.

19" Agriculture, hunting and forestry; Fishing; Miginquarrying; Manufacturing; Electricity, gas
& water supply; Construction; Wholesale, retail &tor trade; Hotels & restaurants; Transport,
storage & communication; Financial intermediatidteal estate, renting & business activities;
Public administration & defence; Education; Headttsocial work; Other community, social &

personal; Private households with employed perdoxisa-territorial organisations & bodies.
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However, differences are more pronounced when wepeoe new
immigrants with immigrants who have been in the fdKat least two years, and
with native workers. For instance while the shafeearlier immigrants in
manufacturing has almost halved from 1992/199300422005, with a similar
trend for natives, the share of recent immigrantsnanufacturing has remained
almost constant from 1992/1993 to 2004/2005. Alfte share of recent
immigrants working in hotels and restaurants hasemsed over time from 9.4 to
12.7 percent, while the share of immigrants withreérthan two years of residence
and of natives in that sector has remained conskanally, the share of recent
immigrants working in private households is substdly larger than the
corresponding share of earlier immigrants. It isrttvonoting that hotels and
restaurants and work in private households aréwbendustries with the lowest

average pay.

Low-Pay

Table 3.13 reports for natives, earlier immigramisg recent immigrants
the ratio of individuals with an hourly wage belthe 10" percentile (calculated
on the whole regional population) in each industoy the total number of
individuals of that group that work in that indystiWWe pool years 2001-2005 to
increase the number of observations in each cetlcbnsider the year-specific
10" wage percentile. We do not consider own accoumkevs, as we do not have
information on their wages. Across all industri@s226 of natives, 8.8% of earlier
immigrants and 16.9% of recent immigrants have aew®&elow the 10
percentile, but this share differs dramaticallyogsrindustries. In general earlier
immigrants are the group with lowest share of iilials below the 1D
percentile. The only exception is in manufacturingnere 5.3% of natives and
7.6% of earlier immigrants earn less than th® fércentile. On the other hand, in
most industries the group with the highest perggtaf individuals below the
10" percentile is that of recent immigrants. The sewafith the largest difference
in the share of low paid individuals between regemhigrants and the other two
groups is that of work in private households: alt®88% of recent immigrants
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working in private households receive a wage betmvid percentile, while this
Is the case for 37% of earlier immigrants and 21&Pmatives. In another
typically low-pay sector, hotels and restauranit®e percentage of natives and
recent immigrants earning less than th& pércentile is very similar, respectively
36.7% and 33.9%. Notice however that, as we hawsvishin table 3.12, the
fraction of recent immigrants in this sector is afhthree times larger than the
fraction of natives.

Overall, table 3.13 shows that recent immigrantsomdy tend to cluster in
low-pay sectors, but also within sectors there teralency for recent immigrants
to be generally paid less than natives and eanhprigrants.

[Table 3.13 here]

Area of Origin

Table 3.14 reports the areas of origin of all immaigs. It also reports the
areas of origin of all immigrants with a wage beltve tenth percentile and of
immigrants with high education. As before, we digtiish between recent and
earlier immigrants. The East Europe category isresting. Eastern Europeans are
a very recent group in the UK: in 2001-2002 only Hercent of earlier
immigrants were Eastern European, but 11.5 perenew arrivals. Moreover,
Eastern European immigrants in 2001 who have bedhea UK for 2 years or
more account for less than 5% of low-wage immigamowever, among the
recent immigrants, almost 29% of the low-wage earaee from Eastern Europe.
The inflow from Eastern Europe has increased iemegears. In 2004-2005, 24%
of recent immigrants were Eastern Europeans, aag tionstituted more than
41% of low-wage recent immigrants. Recent Eastarrofiean immigrants are
over-represented in the low-wage group, and ungl@esented in the high
education group: in 2004-2005 19% of highly edutakcent immigrants were
Eastern European, but they constituted 24% ofakmt immigrants. On the other
hand, earlier Eastern European immigrants are imigtdy educated, constituting
7.5% of old immigrants with high education, but yor$.5% of all earlier

immigrants.



Migrant Workers and the National Minimum Wage 25

[Table 3.14 here]

Region of Residence

Table 3.15 shows the region of usual residencenafigrants and natives
in 1992 and 2005. The regional categorisation is tdble is the same as the one
we use for some of our estimators below. The nusbbow that foreign born
individuals are disproportionately concentratedsireater London: over 40% of
all immigrants live here, whereas less than 10%atives do. The distribution of

immigrants and natives has remained largely cohstaar time.

[Table 3.15 here]

Discussion

The numbers in the tables in this section sugdest recent immigrants
have jobs that do not correspond to their educaltiatiainments. However, over
time immigrants improve their position in the labanarket, and this process is
relatively rapid. This has a number of implicatidos our analysis below. First,
when investigating the effect of changes of the ignamt population in some pre-
defined labour market on the change in economicaraés of natives, it seems to
matter how widely we define the time period ovelickihve draw comparison. As
immigrants move across the occupational distrilbuaifter entry, they are likely
to compete with different native groups just afietival than after say 2-3 years.
This is a process that is not unusual in the mignaliterature: immigrants lack
upon arrival the information as well as key skfllke language) that are required
to put their human capital into productive use. iBgithe first years in the UK,
they acquire these skills as well as informatiod gradually move to better jobs.

Second, it seems equally important to emphasideating analysis of the
impact of immigration on native labour market out@s can only be related to a

particular immigration inflow, as immigrant compii@n may change over time,
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thus implying different competitive pressure onives across the native skill- or
wage distribution.

For the analysis we provide below, this has impirtaonsequences, as
immigrants despite being better educated, are rikedy to put pressure on
native workers as well as earlier immigrants at tbe end of the wage
distribution.

It seems important at this stage to emphasiseotirainterpretation above
is based on the assumption that all migrations penanent, or that return
migration is not selective across the skill digttibn. If immigrants return and if
return is selective, then this may partly be resgua for the changes in the
occupational distribution of recent and earlier ilgrants (see Dustmann and
Weiss 2007 for evidence).
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4. Analysis

We now set out the overall theoretical and emgirficanework on which
our analysis of the effects of immigration on natoutcomes is based. We start
off with the theory. Here we discuss first the @lieeffect we should expect
immigrants to have on the wages of the non-immigtan resident) population.
Our analysis is based on standard economic thedrgre as a starting point an
equilibrium is considered where all workers ardyfeimployed. In our model, we
do not restrict the number of industries that meydpce different products, and
we allow for any number of labour input types. Tisisnore general than much of
the literature, where typically a type of laboupuh would be classified as a
particular skill group, which could for instance &e age-education cell. We also
allow for any number of capital inputs into prodant Within this simple model
we study the effect of labour migration which mayds any skill type and of any
size.

Making the assumption that capital is availableumimited supply at
world market prices, which seems not unreasonaiieafsmall open economy
like the UK, we show that an increase in immignataf any skill mix, if it has
wage effects, will always lead to amcreaseof average wages in the economy.
This is theimmigration surpluswvhich in the absence of capital rigidities will be
allocated to non-immigrant wage earners.

Although on average immigration will increase th@fimmigrant wage,
immigration decreasesvages of workers with whom they are most direatly
competition. As a consequence, it seems to usthieahppropriate way to study
the effect of immigration on wages is to considerge effects along the wage
distribution. We provide the theoretical argumentsetting out a simple model,
confining the number of output goods to just om& assuming a CES production
technology, where we consider a large number df sides. This model shows
the implications immigration has for the wage dwue of native workers, and
suggests distributional implications.

A natural way of implementing this model is to aefilabour markets as

regional areas at a particular point in time, tlwecalled spatial correlation
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approach We derive estimation equations using that typeasfation from our
model, and we describe the empirical implementatda also use as a robustness
check an alternative approach, which is based asmedgcation groups on
national level. However, this approach requirescation by the researcher of
individuals to particular skill cells, which may h#fficult because of initial
downgrading, as we discuss above. Also, it doesalhoiv us to investigate wage

effects along the wage distribution.

4.1 General theory

We start with as general a setting as possiblepp&e the economy
consists of many firms producing many outputs usirany inputs. Specifically,
suppose thé™ firm produces outputg using capital input& and labour inputs
li, where each of these can be a vector of any lemagttording to technological
restrictions specifying that the output plank;,li) lies in some technology set.
We assume technology obeys constant returns te,smalputs are sold at fixed
world pricesp and capital inputs are elastically supplied atldvoapital prices.
Wages are denoted

Individual firms maximise profits taking prices gszen which is well
known to lead to outcomes equivalent to maximisatdb economy-wide profit
p-y-r-k-w-lat the given prices whese= iyi, k= iki andl= jl;. Equilibrium profits
of zero are assured by the assumption of free dmityfollow also from the
assumption of constant returns to scale.

Wages are determined to equate aggregate demaiabtur| to supply
n. Before immigrationn=n® wheren’ is native labour and after immigration
n=n=n’+m wherem is immigrant labour.

Let y° andk® be the equilibrium outputs and capital inputs aflde the
equilibrium wages before immigration and yeandk® be the equilibrium outputs
and capital inputs ana’ be the equilibrium wages after immigration.

By the assumption that profits are maximised ab Zsefore and after

immigration

0= pY-rk’wn® py-rkt-w’n' (1)
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and
0 = py-rkt-wtnt  py-rk®whn’. (2)

Hence, by subtraction of the rightmost expressio(®2) from the leftmost

expression in (1)
w-n® 0 (3)

which is to say the average wage of natives cafatiotlf wages change at
all, average native wages must rise. This is theaigration surplus. It arises
because demand curves for labour cannot slope dipnamigrants are therefore
paid no more than the value of their addition tépatt Given that profits are
zero, the resulting surplus is returned to existiagtors and, given perfectly
elastic supply of capital, payments to existinglabmust risé*

Furthermore, by subtraction of the leftmost expgmssn (2) from the
rightmost expression in (1)

w-nt 0. (4)

Note here that ifn* is proportional ton’, so that immigrant skill
composition is the same as that in the existingufajon, then (3) and (4) can
both be true only if w=0 so there are necessarily no changes to equilibrium
wages (and consequently also no surplus).

This is not the only case in which wage changegare. If the number of
output types produced is the same as the numbaboiir types before and after
immigration then immigration should also lead toamange in equilibrium wages

(see Leamer and Levinsohn 1994).

1 f capital is less than perfectly elastically sligg then some of the surplus may go to

capital and it can be said only that existing ispag a whole gain.
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Further, by subtraction of (3) from (4) ,

wm 0 (5)
Hence, giverm>0, if wages do change then equilibrium wages mukt fa
for some types. The inequality in (5) shows teesg in which these falls must

tend to be greater where immigration is most irgens

4.2 CES production

To arrive at an empirically applicable specificatio’ve now consider a
particular technology. Let the number of outpytets be reduced to one, denoted
y, but continue to allow for a number of labour typel,...,L. Let the output be
traded on world markets at a fixed prigevhich we normalise to equal 1.

We adopt a CES production function whereby if lat&upplied by théth
type isli then

y:[ iai|i5]1/0

where 1 determines the elasticity of substitution anddetermines
productivity of theith type?. We assume without loss of generality, a nunmigeri

of labour types such that> ; for i>j.
Firms can employ either native labol)f or immigrant labourl/ - of

each typd and we assume that native and immigrant labotineosame type are

both perfect substitutes and equally productive
L=1N+1"

Hence native and immigrant labour of the same tytlidbe paid the same

wage in equilibrium.

12 Note that we impose constant returns to scalatiodr inputs alone. We can regard this as a
production function in which we have substituted capital inputs, chosen optimally as a function
of labour inputs and fixed capital prices.
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First order conditions for cost-minimising inputooste implyw;, the wage

of theith type, is proportional to
a.l.“[ ar.l.s](lm)'l

and the unit cost is

sli(s-1) , -1/(s-1) (s-1)/0

c= W,

il a
We assume that equilibrium is characterized by tinngs. Firstly the
markets for each labour type clEsso thati=n; for all i, wheren; is the supply of

labour of theth type. The labour supply is made up of natives$iammigrants, so
that n =n" +n' wheren" and n' are the supply of immigrant and native

labour respectively. We assume for the momentdhipply is perfectly inelastic.

We letp," =n"/ jan andp' =n'/ jnj' denote the distribution

N

of total native and immigrant labour supply acrygses andm = j nj' / N

denote the ratio of immigrants to natives. Seconallgfits are zero in equilibrium
soc=1.
Solving the implied systemives expressions for equilibrium wages of all

types

S
a;n; ]

Inw, =Ina, +(s - DInn, + 1. 1 In[ ]
S

Then

3 We assume the existence of an equilibrium in wiielgesw; are ordered across types similarly
to productivity ;. It is possible that if low skilled types were s$afficiently short supply the
wages required to equate their supply and demandidvexceed wages of the high skilled. If the
high skilled are able to do low skilled jobs thdeacly this would not be an equilibrium. Strictly,
the appropriate equilibrium condition would requihat for each skill type the demand for those
with skills no lower than that type should be nssl¢han the supply of those with skills no lower
than that type. We assume away this complexity.
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Inw’ » A +(s - 1)[Inpi'\‘ - winp}
And

l .
Inw* » A +(s - llnp" - joIanNJr(s-l)/%- wPlim (6

! J

where
- ! |
A—nai+(;-1) wiina,

and

In the absence of immigration the log of the wafary skill type can be
related approximately linearly to the logs of ttaive skill group shareg." with
coefficients reflecting the elasticity of substitut and equilibrium factor shares

i

That wage is decreased by immigration if and oflyhe intensity of
immigration at that point in the distribution ofpigs exceeds an appropriate
weighted average of immigration intensity across wWhole distribution. Note
that if the distribution of skill types in the imgrant inflow exactly matches that
in the native labour force,'= ;" for all i, then the effect on wages is zero, as
earlier proved more generally. Otherwise the comffit from a regression of

| |
Inw' on the immigrant native ratim should be proportional té'%- W p—,L
Pi P
This is clearly not a deep structural parameterabrgflection of the composition

of the immigrant inflow over the period of the data
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The overall average wage effect of immigrationasrfd by averaging the
implied effect on levels of wages and is zero tstfiorder. Extending the
approximation to higher order terms would show tih& second order effect is
necessarily positive as established earlier in elmmiore general setting.

These observations can be translated into obsengatabout wage

quantiles. Let(p) denote the smallessuch that p 3 100p. Thenw ( is the
jEi

pth wage percentile, expressions for which follownfr the discussion above.

Furthermore, interquantile wage gaps take a paatigusimple form

Piwy P
Wiy, - Ny » [A) - Al +(s - 1)[|nP/Tp) - '”p/?lq)]J“(s ) S-S0 m

i(p) i(a)

so the effect of immigration on interquantile wagaps is determined
simply by relative intensity of immigration at theo points.

If we let denote some fixed wage threshold, then the prampom the
population with wage below that threshdtdis the smallesp such thatw

Let P(Ina)= p" denote the distribution function of log produdiies. Then

afa

"Y(F ) is the log of the lowest productivity at which waggquals . By the
working above this should be approximately lineam if log wages are. We
therefore also estimate equations foi(F ), taking the log odds transformation as
a reasonable choice for’(.). In other words we estimate equations fdF I+
In(1-F ). To find effects on proportions below the threshaloefficients in such
regressions need to be multipliedbyl1-F ).

Investigation of numbers below fixed wage thresholdose to the
minimum wage seems to be the most appropriate nedangestigating pressure
on the lower end of the wage distribution and icggiions for the operation of the
National Minimum Wage.

Finally we might want to extend the model to allfmwmore than one type
of output to be produced. In such a setting thépwt substitution towards goods
which are produced relatively intensively with labdypes predominating in the

immigrant inflow will offset resulting wage presssr For example, low skilled
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immigration, if it depresses low skilled wages, Iviicrease the profitability of
sectors using low skilled labour intensively. Emgian of production in those
sectors will bid back up wages of low skilled labsomewhdf. If these sort of
output mix effects occur over the longer term thieis is a reason for thinking

long term wage effects may be smaller than shart.te

4.3 Estimation

A major challenge in the literature on the impaétimmigration on
economic outcomes of native born workers is idemtifon of wage- or
employment effects. We observe economic outcomesittfe born workers after
migration has taken place. The missing counterédctis their outcome
distribution had migration not taken place. It lidsstcounterfactual situation that
has to be re-constructed.

The basic idea to address this issue is to dilndestonomy into different
labour markets, which experience different inteasitof immigrant inflows.
Labour markets may be defined as spatial unitsfigreint points in time (see e.g.
Altonji and Card 1991), but also as occupationducation groups across spatial
units (see e.g. Card 2001), occupation groups féreint points in time (e.qg.
Friedberg 2001), or education- age groups at diffepoints in time (e.g Borjas
2003). The key underlying assumption in all theselies is that immigrants and
natives are perfect substitutes within these laloarkets (see Ottaviano and Peri
2006 and Manacorda et al. 2006 for approachesrétat that assumption). If
immigrants were randomly allocated to labour megkdtfined in any of these
ways, then comparison of wages or employment ofv@aworkers before and
after immigration, and across labour markets wiiphhand low immigration

intensity, would result in an estimate of the effecimmigration. The problem is

' Indeed if there are as many output types as latypas and immigration does not change the
number of goods produced in equilibrium (see Leamwed Levinsohn 1994) then this will
continue until the economy re-equilibrates in thad run at the initial wage levels in order to
restore zero profit in each industry. This extremié not obviously unrealistic possibility shows
that it should not be presumed that equilibrium @ggeed be affected at all by immigration even
if the skill composition of the inflow differs frorthat of the native population. The question of
whether they are affected needs therefore to lwdves empirically.



Migrant Workers and the National Minimum Wage 35

that immigrants tend not to allocate themselvedaarly to labour markets of any
sort or definition.

The literature has taken different directions teoteing this. One
approach is using quasi-experimental data. Theicklsexample is Card’s (1990)
work on the Miami boatlift. Other examples inclué&ploitation of random
allocation schemes of immigrants (see e.g. Glita62@Mamm 2005). Another
approach is an IV type approach, by using variatibat is correlated with
immigrant allocation to labour markets, but notretated with temporary shocks
that allocate immigrants into particular marketsclsinstruments, when defining
labour markets on regional level, could be previousigrant settlement patterns
(see Bartel 1989), or information on previous o@tigmal allocation when using
labour markets defined by occupation and possibig {see Friedberg 2001).

A remaining problem is that immigrants may lead native workers
moving out of labour markets that experience infatign. This issue arises with
approaches that use spatial units or occupatiordetime labour markets. One
way to solve this problem is to define labour méskesing characteristics that can
not be changed easily by individuals (like age addcation) and to avoid using
spatial variation. Borjas (2003) and Aydemir andrj8® (2006) follow this
approach.

For Britain, we do not have any quasi-experimerdg#lbcation of
immigrants into labour markets, however defined. Whwerefore rely on
approaches that either use IV type methods, oroagpes that define labour
markets on national level. We define labour marketsvo different ways. First,
we use variation across spatial units and acrese f{often referred to as the
spatial correlation approach). The ensuing estonatiequations follow
straightforwardly from the theoretical model we éaet up above. This approach
may potentially lead to an overly optimistic picuof immigration on native
outcomes if natives leave labour markets that eepeed in-migration. However,
we believe that this, if it occurs, is less relevienour case, as the large regional
definitions we use in our analysis make it morelykthat any movements will be
internalised (see Borjas et al. 1997 for a simalgument Nevertheless, we also
report results for mean wages using variation acrsidll cells, defined on

national level as age-education groups, followirggj& (2003). As immigration
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into Britain may be more intense in age-educatieliscthat are experiencing
positive shocks, estimates should be considereg@sr bounds.

4.4 Estimators

Using spatial variation over time

The typical equation for estimation has a form Emio (6), where a
particular outcome, say; — in that case the log of a particular wagenin— is
related linearly to the immigrant native ratig and other controlX; with time
and market effectsMore specifically, our first estimator, using spatvariation
over time, has the following forr:

Yit = omy + 9Kt +at + £ + U (7)

wherey; is the labour market outcome of interest for regiin region at
timet (such as the average wagrea particular quantile of the wage distribution),
My is the ratio of immigrants to natives in regiomat timet, X;; is a vector of

control variables,g, are time-specific fixed effectsf; are region-specific fixed

effects.
We estimate the model in (7) in differences, thamekeliminating region-

specific fixed effects:

[)yit = met +§Dxit + Dqt + Duit (7-8.)

We construct an instrument for tlsbangesin immigration ratios over
time, which we explain in more detail below.

A potential problem for studies based on regioablour markets is the
possibility that natives respond to in-migration lepving particular regions. In
this case, the potentially adverse impact of imatign on the local labour market

!> See Dustmann, Fabbri and Preston (2005) for avaten of this estimator from a theoretical
model.
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would be dispersed to the rest of the economy,irigatb an overly optimistic
assessment of immigration. This problem is pardidyl serious when defining
labour markets as small spatial units (see Borjad.€1997), and less important
when using larger spatial units. To an extent & @ontrol for this by including
functions of native skill group proportions, Ift', among the controlX;; but this

IS not an ideal solution since there are obviouscems about whether such
proportions ought themselves to be regarded asgemdas in such a setting and

there are less obvious instruments to deal withsthee.

In the case just discussed, and as we explaineiub®low, we use regions
as local labour markets, which are sufficientlygkaro eliminate this problem.
Nevertheless, and following Borjas (2003), we disliow here an alternative
approach, which considers the labour market ortiama basis, but identifies the
effect of immigration by dividing the labour markeacross skill groups on a
national basis. This depends on the argument tidividuals are not perfect
substitutes across age groups within the sameghilips (see Card and Lemieux
2001), and, as the other approaches, that immmgrantl natives are perfect
substitutes within age-education cells. As thisrapph does define skill cells on a
national level, and uses “fixed” (at least in theors run) classifications for
defining labour markets, it is not vulnerable tce thut-migration problem.
However, it requires allocation of immigrants tortpaular skill groups within
which they are assumed to compete with nativegherbasis of pre-determined
characteristics, like education and age. As owudision in the descriptive section
has shown, that may be quite problematic for newignants (and these are the
ones who create the variation we use for estimptias they downgrade
substantially. This should be kept in mind when diguss our results. Also, it
does not allow assessment of wage effects alongvitall wage distribution.

The regression equation in this case is as follows:

Vit =bmy +q + Vi +x + (g7 Vi) (g7 ) (VT ) Ui (8)

whereyii is the mean value of the labour market outcomatefrest for

individuals with educationand potential work experiengen periodt; my is the
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ratio of immigrants to natives with educatipand experiencg periodt; g is a

vector of education fixed effect;; is a vector of experience fixed effects, and

X; is a vector of time fixed effects.

We also estimate equation (8) in first differencelgninating education

and experience fixed effects:

Dyijjt = 6Dmye +Dx; +D(g; " x) +D(Vj ~ x) + Duijt (8-a)

4 5 |dentification

As we discuss above, a potential problem is the@geadous allocation of
immigrants into particular labour markets. One 8ofuis to use instrumental
variables estimation. For our first approach whiololves estimation of equation
(7), we use settlement pattern of previous immiggraas instrument. This
instrument has been used in various studies inliteisture, following Altonji
and Card (1991). The instrument is motivated byua\s of Bartel (1989) who
shows that settlement patterns of previous immigrane a main determinant of
immigrants’ location choices. When estimating \{® use years 1997-2005, and
we compute the ratio of immigrants to natives facle year in each of the 17
regions. We estimate equation (7) in differencesiclveliminates region specific
permanent effects that are correlated with immigrsettlement patterns and
economic conditions alike. Still, if temporary skecdetermine immigrant
inflows, the estimator is likely to be biased. Werefore instrument thehange
in this ratio using two alternative but closelyateld instruments: the 1991 ratio of
immigrants to natives for each of these regiomsmfthe Census of Population,
and four period lags of the ratio of immigrantsttives in each region from the
LFS. These instruments are valid under the assomfitiat economic shocks are
not too persistent over time.

Both instrumental variables are strongly correlated the ratio of
immigrants to natives. In figure 4.1, we plot timemigrant-native ratio in 1991
against the change in the immigrant-native ratithenyears 1997-2005, by region
and year. The graph shows a strong correlation detwhe two variables. The
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regression of the change in the immigrant-natiméoron the 1991 ratio and time
dummies gives a coefficient of 0.06 with a t-statisf 7.72 and arR?of 38.5%.
Similar results are obtained for the fourth lagtieé immigrant-native ratio. A
regression of the endogenous variable on thisumsgnt and on time dummies
gives a coefficient of 0.043, with a t-statistic’?76 and arR* of 38.7%. Figure
4.2 shows graphically the correlation between thath lag of the immigrant-
native ratio and the change in the immigrant-natate.

We have also conducted some robustness checks iby akernative
instruments. Firstly, we use similar instrumentghiose described above: further
lags of the ratio of immigrants to natives (goiragk to the 14th lag) and the 1981
immigrant-native ratio. Then we construct a senésnstruments based on the
predicted inflow of immigrants in each region. laliy we use the difference in
the immigrant-native ratio between 1981 and 199h gsedictor of the annual
immigrant inflow in each region. Then we take egjly into account the area of
origin of immigrants and design a variable whicledgicts the total immigrant
inflow in each region in every year, net of contemgpy demand shocks. In order
to do so we divide immigrants into 15 areas ofiaffyand calculate the number
of immigrants from area who entered the UK in every year. We then allocate
every group of immigrants across regions accordinthe location of previous

immigrants from the same area. If we defihg as the number of new

L . M i
immigrants from are& in yeart, and /5 = —

as the fraction of immigrants
Cc

from areac in regioni in a base period,/ ;jM  is then the predicted number of
new immigrants from areain regioni in yeart. As base periods, we experiment
with different years: 1981, 1985, and 1991, usiatadrom the LFS and for 1991
also using data from the Census. Finally, we suear all origin groups to obtain a
predicted total immigrant inflow into regiawhich is “cleansed” of local demand
shocks:  /¢iMc -

As we show later, results with these alternativarumental variables are
very similar to those obtained with the instrumeddscribed above.

% Irish Republic, Old Commonwealth, Eastern Afridéeqv Commonwealth, NC), Other Africa
(NC), Caribbean (NC), Bangladesh, India, Pakistath East Asia (NC), Cyprus, Other New
Commonwealth, European Community (1992 membertkerEurope, China, Rest of the World.
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4.6 Measurement

As we explained in section 3.1 the LFS is a natlgneepresentative
survey, and since the immigrant population accalfite less than 10% of the
total population for most of the years we consitlee, number of observations for
immigrants may be quite small. Therefore measurkegegional immigrant
concentration may suffer from measurement error tiuesmall sample size.
Moreover we estimate our equations in first diffexes. This tends to amplify the
impact of measurement error. The consequence olurm&aent error on the
estimation is the so called “attenuation bias”: @stimated coefficient tends to
underestimate the magnitude of the effect of thgressor on the dependent
variable. A solution to this problem is again trse wf instrumental variables that
are correlated to the variable measured with elnatr not correlated to the source
of the error. The same instruments we use to dofoeendogeneity are therefore
also suitable to correct for measurement error.

A further source of concern may be the possiboditynismeasurement of
the wage variables. The LFS variable on the avegages hourly pay (hourpay),
which is the basis for our region- specific wageamee, is a derived variable,
obtained by dividing the gross weekly pay by thenbars of hours worked
including overtime. Averaging to regional level shb eliminate much of the
error in this variable, even if measurement ofegithf the three original variables
may result in measurement error of the hourly pe(Dickens and Manning
2002 for a discussion). The only alternative datis the ASHE (see the data
section for details on this dataset). This datafisn considered (on individual
level) to be more reliable than the wage informmaiio the LFS. For the purpose
of our study, a problem with the ASHE data is tihatoes not allow distinction
between foreign born and native born individudtaist we can not separate out
the effects on native wages, or on wages of thal taorking population,
including recent immigrants. For robustness chemksre-estimate our models
using the ASHE data, and compare it with resultgiabd from the LFS on a
sample which refers to the same population.

To address the problem of outliers, we use sonenative measures of
average pay by region, like constructed wage irslias well as region averages
obtained from data that are trimmed at the highedtlowest percentiles.
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5. Estimation

5.1 Sample and data for analysis

We perform our main analysis using data from th& L&nd based on the
spatial correlation approach. We use years fronm7 1892005 and we use four
different measures of average wages to test thestoess of the results. First we
use the simple average regional wage. Then we cangprobust regional average
by trimming in every region and year the wage thstion of natives at the
region- and year- specific¢‘and 99' percentile. This measure reduces the impact
of outliers on our averages by considering onlytregrobservations in the wage
distribution. Third, we calculate a wage index ¢amsged as the weighted sum of
the average wages in each education group, defisedove in terms of years of
education (see discussion in section 3.2). The adu@l composition of the
native population is kept constant by choosing a&sgkts the share of each
education group in the native population in a bgsar (which we choose to be
1998). By holding constant the skill compositmfrithe assessed population, this
measure is isolated from the effects of changintiveaskill composition. The
theoretical results of earlier sections show thatj@vchanges should raise average
wages in the native population holding skill compoa fixed and this measure
comes closest to capturing that.

Finally, we use a robust version of this index blase wages in the
trimmed sample. The robust index is constructedgusbbust average wages for
each education group, where the average wagesuzatoh group are computed
on the same trimmed sample as explained above.

In table 5.1 we report mean and standard deviatbrdl the variables we
use, and in table 5.2 we show the year specifionaea standard deviation of the

change in the immigrant-native ratio.
[Table 5.1, 5.2 here]

The average change in the immigrant-native rattoszcall years and

regions is 0.3%, but there is considerable vaiitgaimong regions and years: in
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1999 the average was 0.02%, while in 2005 it w8%0Net immigrant inflows
were most common after 2000, although in every t{leane were some regions

experiencing a net outflow of immigrants.

In section 5.4 we compare results from regressi@ngg wage variables
from the LFS with results from regression with wagariables from the
NES/ASHE. We use ASHE without supplementary infdrarafor 1997-2003,
and ASHE with supplementary information for 2004 &2005. As we explain
above, we construct regional average and robustiggewages using the same
trimming applied to the LFS data. Across all regi@md years the average value
of the first percentile is £3 per hour, while theamum is £1.9 and the maximum
£4.5. The average 99percentile is £35.4, the lowest is £26.1, and hiyhest
£72.

Table 5.3 shows the annual real growth rate ofatferage hourly wage,
the median wage, and the™and 98 wage percentiles in the LFS and the ASHE
for years 1998-2005.

[Table 5.3]

The two datasets display slightly different growtites. The annual
growth rate of average wages has been on averageg a8k according to both

sources.

5.2 Position of Immigrants in the Non-immigrant WagDistribution

Because the LFS distinguishes between immigrardshan-immigrants it
is possible to use it to identify where immigraate located in the non-immigrant
wage distribution at any interval after arrival.hig is useful because it can be
seen as a more direct measure of where immigramtpete in the labour market
than indirect and potentially misleading indicatsueh as education.

Figure 5.1 presents estimates of the density ofigrants in the non-

immigrant wage distribution. In each year for eadmpled immigrant it is
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possible to calculate what proportion of non-imraigs are working at a lower
wage. The figure shows the estimated distribdfjoover the period 1997-2005,
of this indicator of immigrant position relative tatives, and does so separately
for those arriving within the last two years and floose arriving within the last

five.

A clear picture emerges of immigrants competingdpmeinantly at the
lower end of the non-immigrant wage distributiordanuch less present in the
middle range of wages. Comparing the estimateditiefor recent and less
recent arrivals also shows clearly the tendencyirfonigrants to move up the
wage distribution with length of stay. This is quatible with the evidence from
occupational distribution presented earlier.

According to the theory presented earlier this yetshould match,
negatively, the distribution of wage effects acrtres wage distributiof. Wage
effects should be positive up to about the loweartjie where the immigrant
density falls below that of non-immigrant and pesitacross the bulk of the rest

of the distribution.

5.3 Immigration and Average Wages

The first set of results we present uses variafioss regions and over
time to identify the effects of immigration on wagdn table 5.4, we present
results from estimating equation (7) for men andneo together in differences
(columns 1 and 2), and from IV estimation, usinderalatively previous
settlement patterns from the 1991 census (columarsd34) and 4-period lags of
the regressor (columns 5 and 6). Estimation isdaseyearly data for the years
1997-2005 and for 17 regions. This has been thegarith the largest inflow of
immigrants: as table 3.2 shows, the percentagbkeofdreign born in the working

" These are kernel density estimates. Given thatwriable in question is bounded, by
construction, between 0 and 1, conventional kees#imation with fixed window width would
give misleading estimates at the extremes. Theckestimates are therefore calculated on the log
of the odds of the position in the non-immigrargtdbution and appropriately transformed.
8 The wage effect at a point in the distribution vei®wn to be negatively proportional to

|
P |

— j W, ,0_']\] and Figure 5.1 is precisely an estimate’%{l—.

IOi p] pl
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age population increased from 8.7 percent in 1997.X.5 percent in 2005.
Wages are expressed in 2005 real terms. The fnst reports the estimated
coefficient of a regression on the log of averag@es in each region and year.
The second row uses a robust version of the average as described above.
The third row reports results for regressions ushegwage index as dependent
variable, and the fourth row the robust versiorthef index where average wages

by education group are computed on the trimmed BEamp

[Table 5.4 here]

Specifications in columns 1, 3 and 5 regress thengé in log average
wages on the change in the ratio of immigrantsativas and on year dummies
only. Specifications 2, 4 and 6 control in addition the average age of natives
and immigrants in the region, and for natives’ edion. As educational measures
we use the logarithm of the ratio of natives inleaducation group to natives
with no qualifications. This second specificatiohm@ates to some extent
variation across regions in native skill compositio

Results are consistent across all specificatiam$,saow a positive impact
of immigration on natives’ average wages. In bottSQlifferences regressions,
the coefficient on the ratio of immigrants to naBJs positive and significant, and
slightly decreasing when we condition on nativedll &nd age composition. The
estimates based on the robust wage measuresgiriystimaller.

Coefficient estimates based on IV regressionseperted in columns 3 to
6. We should expect the coefficients to be smatemmigrants location choice
may be correlated with temporary labour market kko©On the other hand, the
concentration measures we use may suffer from memasunt error due to small
sample sizes, which is accentuated in differenaed, will lead to a downward
bias. In fact, the coefficient estimates we obtzsmg IV are slightly larger than
those we get in the simple OLS regression, whicl suaygest that measurement
error dominates the selective migration choicesimmigrants. Results are

remarkably stable and consistent across the diffespecifications’ The

191t is worthwhile to note that the standard ermirshe IV estimator are smaller than the standard
errors of the OLS estimator in differences. Thesosais that standard errors are calculated on the
assumption of lack of serial correlation in theidaals of the levels equation so that the
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coefficients on the wage index (in the third roand on the robust wage index (in
the fourth row), which as we explain in section,&afe those that more closely
capture the mean impact at fixed skill compositishich is predicted to be
positive by our theoretical model, indicate that imcrease in the foreign
population of the size of 1% of the native populatieads to an increase of about
0.3% in average wages. This qualitative resul ignie with our model above.

In table 5.5 we report results from a regressioawarage wages (column
1) and robust average wages (column 2) on the o&timmigrants to natives and
year dummies only, where we experiment with theeraltive instrumental
variables we describe in section 4.4. The firsé frews use different lags of the
ratio of immigrants to natives as IV. Rows six tighe use respectively the
immigrants-natives ratio in 1991, in 1981, anddhange in this ratio between the
two years, taken from the Census. Finally, rows i twelve use the predicted
inflows of immigrants in each region, calculateddescribed in 4.4 taking into
account the ethnic composition of the inflows. Eatthese final rows is different

in either the base year or the data source chaseoristruct the variablé;, the

share of immigrants from areapredicted to settle in regian we use either the
1991 Census (row nine) or the 1991, 1985, and 1%& (in row 10, 11, and 12
respectively). Results using different instrumentariables are very similar,
which reassures us that our estimates are notrdbyethe choice of a specific
instrument.

To summarise, and based on our preferred estimatbgh are IV
estimates using 4 period lags, as displayed iretaldl, columns three, our results
suggest that an increase in the migrant populabiprl percent of the native
population increases native wages by between @3ahpercent. As the average
yearly increase in the immigrant/native ratio ovar sample period (1997-2005)
was about 0.35 %, and the average real wage grqueth over 3 percent,
immigration contributed about 3.5-4.5 percent ohwad real wage growth. In
other words, in 2005 pounds, the increase in aechayrly real wages for non-
immigrants between 1997 and 2005, according td_#iur Force Survey, was

about £0.29 per year. Our estimates suggest thaigration over this period

differenced equation is assumed to have residuéls av specific pattern of first order serial
correlation. OLS is not efficient given such sergarrelation, even under exogeneity of the
regressors, and IV may accordingly give lower séaddrrors
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contributed about £0.01 per year to this wage dnowhe overall effects are
therefore modest.

5.4 Immigration and Average Wages, Different Poptitan Groups

We now split the labour market along various din@ms to investigate
which groups are affected by immigration. In Tablé, we present results for
different education groups, following the classfion we have introduced above.
Estimation is based on equation (7).

[Table 5.6 here]

We report results for two different measures ofrage wages: the simple
average and the robust measure obtained from itmenéd wage distribution.
Although all specifications give positive coeffiois, the estimated coefficients
are different across the two measures, with thesblvage measure resulting in
smaller coefficient estimate throughout.

The IV results suggest a positive effect on wagesall education groups,
although the effect on the high and low educatedoissignificant when we use
the robust measure. The size of the coefficient® afaries between the two
measures. However, in both cases the coefficigrttifhly educated is larger than
that for the intermediately and low skilled.

Table 5.7 reports results of separate regressioegaverage wages for

men and women.

[Table 5.7 here]

Results are different for males and females.. T@ignated IV coefficient
for native men is positive and significant, suggesthat an inflow of immigrants
of the size of 1% of the native population wouldregase native men’s wages by

about 0.6%. The robust measure is slightly smatemagnitude. On the other
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hand the size of the estimated coefficients for wons smaller and significant
only when we consider the robust average.

In table 5.8 we look at the effect of immigration the average wages of
earlier immigrants (those who have been in the WK dt least two years).
Coefficients are not dissimilar to those we find famatives, but they are all
insignificant, which may be related to the relatyvemall sample size we have

available to construct the wage measures.

[Table 5.8 here]

5.5 Effects along the wage distribution

Our results above seem to suggest that immigradiddritain over the last
decade has had a positive effect on average wdgediee born workers. This is
in line with our theoretical exposition, and suggekat immigrants differ in their
skill composition from natives, and therefore ineduan overall surplus. But
exactly where along the distribution do immigracdsnpete with native workers?
The numbers on educational achievements of immigramd in particular recent
immigrants, suggest that immigrants are well edetatind have higher
educational attainments than native workers. Orother side, when investigating
the jobs, occupations and wages that immigrangsngtist after arrival (and these
are the inflows we consider in our analysis), &ras that they put pressure rather
on the lower part of the labour market.

A classification along educational lines may nottbe appropriate, as
immigrants compete with natives across differenication groups, as table 3.8
suggests. A division along the wage distributioryrina more suitable. Figure 5.1,
presented earlier, has already indicated wheredrdistribution we should expect
wage effects to occur. In order to investigate,tinat analyse now the impact of
immigration across the wage distribution. The deleen variable we use is the
appropriate sample wage quantile in each cell. Jdmae dummies and control
variables as above are included. Results are egporttable 5.9.

[Table 5.9 here]
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Columns 1 and 2 report the OLS results, while colsii® to 6 show the IV
results, with the two different instruments. Thgression results show a sizeable
negative impact of immigration on the lower wageamfiles. According to IV
estimates in column 4, which use the 1991 settlémpatierns of immigrants as
instrument and includes all controls, the impacawfinflow of immigrants of the
size of 1% of the native population would lead 1©.6% decrease in thd'5vage
percentile and a 0.4% decrease in th® W@ge percentile; on the other side, it
would lead to an almost 0.7% increase in the mediage and a 0.5% increase in
the 98" percentile. Estimates using the fourth lag of o of immigrants to
natives, in columns 5 and 6, give the same picthte, with slightly smaller
coefficients. Both IV estimates indicate a stromgipive impact of immigration
around the median wage, but a negative effect at bttom of the wage
distribution. According to these estimates, immiigia seems to put downward
pressure on the lower part of the wage distribytiout increases wages at the
upper part of the distribution.

To obtain a more detailed picture, we have estichtie model at a finer
grid of wage percentiles. In figure 5.2 we plot testimated coefficients of
regressions on percentiles from th® #® the 98 percentile, in intervals of 5
percentage points for the OLS regression (figuBeay.and for the IV regression
(figure 5.2b) where we use the 1991 ratio of immgs to natives as IV and no
controls (the figures for the OLS regression witimtcols and for alternative 1Vs
are very similar, and they are not reported). Tl¢ted lines are the 95%
confidence intervalThe IV graph shows clearly the negative impactaw wage
percentiles and the positive impact on percenfilgber up the wage distribution.
The picture of wage effects evident here is stgkirsimilar to that suggested by
Figure 5.1. The consonance of these two indepé¢nueoes of evidence offers

strong corroboration for the pattern of effects.
[Figure 5.2 here]
Overall, these results suggest that immigratiordeto stretch the wage

distribution, particularly below the median. To reathis clearer, we report the

implied estimates for the impact of immigrationioter-decile differences. Using
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the same conceptual framework as before, our depéndriables are now the
differences between the ®@nd the 1 wage percentile, the difference between
the median and the T@ercentile, and the difference between th8 pércentile
and the median. The coefficients estimates repairtethble 5.10 correspond
precisely to differences in estimates in the praesitable. These estimates suggest
that an increase in the immigrant population byuakb percent of the native
population increases the 50-10 differential by akbyercentage point. This is
quite a substantial number, given that the 90-ff@r@ntial has increased by 12.1
percentage points between 1995 and 2000, and tid Slifferential over the
same period has increased by 2.9 percentage Poiftarthermore, there seem to
be hardly any effect of migration on inequality the upper end of the wage

distribution.
[Table 5.10 here]

As we have documented in section 3.2, Greater Londothe main
recipient of immigrants in Britain. Although oneasid be reluctant to omit the
strongest point of variation in the data, one miglgo worry that our results
depend critically on London. In fact, results fegression excluding London give
the same qualitative results in terms of sign dnd of the coefficients, although
the standard errors are much larger. Moreoverjrsteumental variables we use
are weak, once London is excluded. A regressidhethange in the immigrants-
natives ratio on the 1991 ratio and time dummigsga coefficient of 0.026 with
a t-statistic of 1.34 and arf Rf 18.8%, while a regression of the same variable
the fourth lag of the immigrants-natives ratio giaecoefficient of 0.017 with a t-
statistic of 1.16 and an’Rf 18.5%. Figure 5.3 plot the estimated coeffitseof
OLS (figure 5.3a) and IV (figure 5.3b) regressiamspercentiles when London is
excluded. The figures show that the pattern ofctffés similar to that of figure

5.2, although the confidence interval is now coesadlly wider.

[Figure 5.3 here]

20 Our calculations based on table 12.2 in Machifd&0
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To summarise, our preferred estimates (displayeaolnmn 3 of table 5.9)
suggest that each 1 percent increase in the imniigedive working age
population ratio led over the period studied to.% flercent decrease in wages at
the ' decile, a 0.6 percent increase in wages at thdamednd a 0.4 percent
increase in wages at th& decile. Whereas the real hourly wage increased ove
the period by 18p per year at thédecile, by 25p per year at the median, and by
53p per year at the"odecile (in 2005 terms), immigration held wageskbbg
0.7p per hour at the fOpercentile, contributed about 1.5p per hour to avag
growth at the median and slightly more than 2phmenr at the 98 percentile.

5.6 Comparison with ASHE

How sensitive are our results to the choice of saurce for the wage
variables? In this section we replicate our presianalysis for average wages as
well as along the wage distribution using the ASHiEa. As we explain in section
3.1, the ASHE does not contain any information mmigrant status; therefore
our wage measure using ASHE refers to both immtgrand natives together. To
construct a comparison sample from the LFS, we plsol here natives and
immigrants.

Table 5.11 reports the estimated coefficient fogressions of several
dependent variables from the two dataset. Colummsd 2 show results for,
respectively, OLS and IV regressions using the ASWhile columns 3 and 4
report results of regressions using the LFS. Aliressions have no control
variables, except for year dummies, and the ingntal variable used is the 4
period lag. Regressions with alternative instrureeartd with additional controls

have similar results and are not reported.
[Table 5.11 here]

Results for average wages are not significant iHBSand marginally
significant in the LFS. The size of the LFS coeéfit is smaller than the
corresponding LFS coefficient when only natives aomsidered. This is not
surprising given that we know, from Figure 5.1,ttliae arriving immigrants



Migrant Workers and the National Minimum Wage 51

themselves are located strongly towards the lowdrad the distribution. Also for
the robust average the size of the LFS coeffiaesubstantially smaller than the
previously estimated coefficient, but in this cése regression with ASHE gives
very similar results.

Results along the wage distribution follow the sapsdtern in both
datasets. IV estimates indicate a negative impacthe %' and 18 percentile, no
significant impact on the 35, and a positive impact on the median and on highe
percentiles. The only discrepancy is for thd" @®rcentile which is significant
only with ASHE. The ASHE, in comparison with the $Rends to lead to higher
estimates of the size of the coefficients at theeand bottom of the distribution,
and lower estimates for those in the middle. Ifosenpare results from table 5.11
with those in table 5.9, we can see that includingpigrants in the calculation of
percentiles tends to amplify the negative impactl@mest percentiles, and to
reduce the positive impact on the higher part efdistribution.

5.7 The Minimum Wage and Threshold Effects

The National Minimum Wage

We now turn to analysis on the effects of immigmton the proportion of
native workers that are below particular thresheéjes. This seems particularly
important for an evaluation of the impact immigoathas on the minimum wage.

We commence by providing some discussion on thenmuim wage, and
where it can be found in the distribution of wagés we explain below,
measuring the number of people affected by themmum wage is difficult due to
severe data limitations. Although we cannot prégigaantify the coverage of the
minimum wage, we can assess the impact of immaratiose to the minimum
wage by looking at low wage percentiles in our walgribution, as we did
before, and by investigating how immigration inges the proportion of native
workers below some wage thresholds close to thenmim wage level.

The National Minimum Wage was introduced in the lokApril 1999. It

was originally set at the rate of £3.6 per hourdthrworkers over the age of 22
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(included), with a lower “development rate” of £&rphour to be applied to
younger workers (18-21). A third lower rate for 16-was introduced in 2004 at
£3 per hour.

Since its introduction the National Minimum Wageshaeen increased
yearly, in October. The percentage yearly incrédesebeen different for different
years, and it was linked to the predicted incraasthe Average Earnings Index
until 2002, with the notable exception of 20012001, the NMW rose by almost
11 percent because the LPC recognised that duebdems in the measurement
of hourly pay of low wage workers, the initial rdtad been set at too a low level.

The studies conducted after the introduction theviBhowed no negative
aggregate employment effects but sizeable wagetsffer low-wage workers
(see for instance Stewart 2004, Machin and Wils®42. Therefore since
October 2003 the yearly increases in the NMW haxeeeded the predicted
increase in the Average Earnings Index.

[Table 5.12 here]

Table 5.12 reports the evolution of the NMW rategiether with the 10
wage percentile in every year as obtained by th&.LFhe table shows that,
according to our data, the minimum wage staystjoderneath the fopercentile
of the wage distribution in every yéarHowever weaknesses in the available
statistics on hourly wages make estimation of thieerg of the impact of the
introduction of the NMW and of its subsequent iases hard to measure. In
particular, the main wage variable of the LFS (lpay) is known to overestimate
the number of low-paid workers (see Dickens and mitam 2002). Table 5.13
reports in column (1) the share of adult workersApril every year that will
benefit from that year’'s increase in MW, as caldaby the ONS. The ONS
provides these figures combining data from the dweti Earnings Survey (NES)
and from the LFS till 2003. For 2004 and 2005 thestmates are based on the
Annual Survey of Household Earnings (ASHE), theveurwhich replaced the

NES and which has improved its coverage of low-paykers (see section 3.1).

2L |t should be noted that the MW is raised in Octabeery year, therefore the correct comparison
is between the wage percentile in every year viighMW rate set in the previous year.
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In column (2) of table 5.13 we report the estimagkdre of adults with an hourly
pay below the proposed October rate in the Spruagtqr wave (March-May) of
the LFS in every year. These figures are substhnizeger.

[Table 5.13 here]

In figure 5.4 we plot the evolution of the'§athe 50" and the 1 wage
percentile over time, from the year before theodtrction of minimum wage
(1998) until 2005. All values are expressed in 2G6Ems. We have also
superimposed a line that shows the evolution @hterms) of the minimum wage
over time. For every year we plot the MW rate ptentin the year. As the graph
shows, the tenth percentile has also increaseéahterms over the last years:
since the introduction of the national minimum wagel999 to 2005 the tenth

percentile has grown by £1 in real terms, from 83®£4.99.

Table 5.14 shows the proportion of natives belomage threshold (in real

terms) in every year.

[Table 5.14 here]

Estimating percentages below thresholds

The discussion above suggests that migration ingpdee/nward pressure
on wages at the lower end of the wage distributidhe position of the minimum
wage at around the first decile of the wage diatrdn lies within the range of
wages which are depressed by immigration which esigthat immigration over
the period in question may have added to numbem®ofimmigrants covered by
the minimum wage.

An alternative way of looking at this, as suggestedlier, would be to
estimate models with percentages below given wagesholds as dependent
variable. In Table 5.15 we show results from estgmaof the impact of

immigration on the probability of being below ceémtavage thresholds. We
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provide the theoretical justification for this iedion 4. As explained there, the
dependent variable is transformed by taking thearditigm of the odds ratio to
enhance compatibility of the two approaches. Theselts should thus tell an
essentially similar story to those of the previagction. However since the
position of chosen thresholds in the wage distiimst do change over time and
effects at different wage percentiles were allowedliffer in the model of the

previous section, results need not match up exactly

[Table 5.15 here]

The IV results of columns 3 to 6 do point to a ffigant positive effect of
immigration on the proportion of natives below levage thresholds, such as the
£4 and £5 wage thresholds, values close to thé tpatcentile of the wage
distribution, and to the recent minimum wage ratbereas proportions below
higher wage thresholds tend to falthis is indeed in line with the earlier
estimated effects on wage percentiles. To get dima&® of the impact of
immigration on the probability of natives fallinglow a wage threshold, requires
that we undo the log odds transformaffonDoing so suggests that immigration
of about 1% of the native population and of thestgxperienced over the period
of the data would typically have increased numbesow either threshold by
about 0.3%.

Table 5.16 repeats the same analysis for men amgewseparately. The
impact on native men is not significant, while tingpact on native women is

strong and significant.

[Table 5.16 here]

5.8 Checking Robustness: Using variation acrosdistells

One concern with approaches based on variatiomimigrant inflows

across regional labour markets is that immigratiwany lead to out-migration of

%2 To do this we multiply by the product of the profans below and above the threshold. Since
this is not constant the effects are not constalie take the mean proportions over the sample
period to illustrate the implied magnitudes.
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native workers, thereby distributing its possibigact across the economy. The
literature on the US is divided about the serioasn& this problem (see Borjas
2003, Card and DiNardo 2000). Out-migration of vesi should be more

problematic the smaller the choice of the locablabmarket (see Borjas, Katz,
Freeman 1997). By using annual changes and fariyel areas as local labour
markets we should largely internalise any nativepomses to immigration.

Nevertheless, to check the robustness of our sswke use an estimator
suggested by Borjas (2003) that circumvents thablem by defining labour

markets as skill-age groups in different time pe#sicon national level (see

discussion and equation 8 above).

To implement this approach, we construct four tipegiods by pooling
data for the years 1994-1996, 1997-1999, 2000-20@22003-2005 to avoid too
small cell sizes. We then divide our sample forheatthe four time period in
education-experience cells. We distinguish betwdneae education categories,
based on the classification we introduce above, eglit experience categories,
defined by five-year intervals from 0 to 40 yedtsis important to distinguish
different level of experience because, as we meeatldn section 4.4, there is a
considerable degree of heterogeneity among workdhe same education group,
but with a different number of years of experiendable 5.17 shows the
logarithm of average wages of natives in each dducaxperience cell in the
four time periods we consider. There is substantalation in wages within

education groups across experience cells.

[Table 5.17 here]

In Figure 5.5 we display the ratio of immigrants iatives in each
education group by experience cell for all timeiga#s considered. The figure
illustrates that there is some variation over tinmethe sense that the different

skill cells experience different migratory inflows.

[Figure 5.5 here]
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We report estimation results in table 5.18. We hastemated the model in
two different specification®® In columns 1 and 2, we have followed specification
(8) including a full set of time, education, angexence dummies, as well as two
by two interactions. In columns 3 and 4 we havaresed it in first differences
(specification 8-a), with time dummies and intei@ts of education and
experience dummies with time dummies. In columm@s@ 4 we have also added
as additional regressor a control for the logarithfimatives in each cell. In the
first row we report results for log average wagesatives of both sexes. In the
second and third row we show the results for resgpes on log average wages of
men and women separately, while in the fourth results for log average wages
of earlier immigrants. Since we are now using tiperiods constructed by
pooling three years, we define earlier immigramtsevery period as those who
were in the UK before the start of the period.

The results for natives of both sexes are poshivenot significant in any

specification.

[Table 5.18 here]

The second and third rows replicate the previousyais separately for
men and womerNone of the coefficients is significant for natimeen, while both
first difference specifications give positive arigngficant coefficients for native
women. Finally, the fourth row shows the resultsegfressions on the log average
wage of earlier immigrants. Results are not sigaiit and not constant in sign
across specifications.

This approach depends crucially on imperfect stuiatility of workers
across age- and education groups, and on theyabilithe analyst to assign
immigrants to those skill cells where they compet¢h native workers. If
imperfect substitutability across cells is a posswanption, then this will lead to
poor identification. Furthermore, our descriptiveidence has shown that
immigrants select initially into skill groups thate below their qualifications and

tend to work at relatively low wages despite thealatively high educational

%3 Notice that we use here the ratio of immigrantsatives, and not, like Borjas, the ratio of
immigrants to the population. This seems more @aafarour setting and ensures comparability of
coefficients with earlier results.
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qualifications.. As it is the arrival of these nammigrants that drives the
coefficients of interest, pre-assignment of theetypquired with this approach
may be quite imprecise and this may be one reagspithe poor precision of

estimates.
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6. Discussion

What can we conclude from all this for the debaierainding the minimum
wage? We started off by posing the following quesi (1) what is the effect of
an increased number of migrant workers on the ojperaof the National
Minimum Wage? (2) Do migrant workers exert a digamionate influence at the
bottom end of the earnings distribution, or do tlea&ert an influence higher up?
(3) What is the extent to which migrant workersuvijete towards specific sectors
of the economy, including low-paying sectors? @jHere a tendency for wages,
particularly in low paid sectors of the economy,b® lower in regions where
migrants are liable to cluster (such as Londonj timaregions that tend not to
attract significant numbers of migrants? (5) Areerth minimum wage
enforcement issues specific to migrant workers?

Our analysis is based mainly on data from the Lik&tae 1991 and 2001
census, and we use the ASHE for robustness ch@dksshow that there was a
substantial immigration to Britain between 1996 &@05, with the share of
foreign born workers in the British working wageppation increasing by about
3 percentage points. Most of these workers have beghly educated, with the
average level of education of immigrant populatioins the UK steadily
increasing. Overall immigrants and in particulag ttew immigrants, seem much
better educated than their native born counterp&iesv immigrants are also
considerably younger than the overall British worke.

We show that, while earlier immigrants look verymsar in their
occupational distribution to native workers, newnmigrants, despite being better
educated, tend to downgrade upon arrival, thus etimgp with natives in
occupations and jobs that are below their levekdfication. New immigrants
upgrade however over the first years of residenché UK. This suggests that
despite their higher average levels of educatioanymnew immigrants are not
able to put their skills into immediate productiuee and compete with native
workers towards the bottom of the wage distributronally.

Our empirical analysis on the wage effects of inmatign relates the

changes in immigrant share in different region8iitain to the change in wages,
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using yearly data. Our results suggest that immarato the UK over the last
decade had on average a small positive effect ayesvarhis is in accordance
with a model where capital is supplied at priceat thre set on international
markets, which seems a reasonable assumptiondiorali economy like the UK.
Such a theory also establishes however that thdrbeMosers as well as winners,
and shows the conditions at different positionghef skill distributions according
to which natives will be benefited or harmed byirflow of migration. Overall,
migration should harm some workers, but benefiehthose who benefit will
gain more than those who lose which leads to atipesoverall surplus. Our
model calls for analysis of the impact of wagesnglohe wage distribution of
resident workers.

Implementing such an analysis suggests that wagts dow end of the
distribution (including those at points in the distition close to the minimum
wage) were held back by immigration over the petiader consideration. This is
compatible with evidence on where recent immigrdatsl to be located in the
non-immigrant wage distribution. Immigration ovéist period tended to increase
numbers of non-immigrant workers at the low endhef distribution below levels
where the minimum wage is binding. This suggestdt the minimum wage
performs an important role to secure wages of werkého otherwise may lose
out from immigration. The overall magnitude of efféhat immigration had on
wages at the low end of the distribution is modéstwvever. On average, real
hourly wages increased every year by about 4.28eperor 18 pence, at th& 1
decile of the wage distribution (based on the LR®l an 2005 pounds)
Immigration held back this growth by about 0.7 penwhich is a very modest
effect.

Our results also show, and again in accordance whht we should
expect based on our theoretical model, that theekgxperienced by workers at
the low end of the wage distribution are more tlmmpensated by wage
increases of workers further up the wage distrdrutConsequently, our estimates
suggests that immigration led to an increase irsgiiead of the wage distribution,
by decreasing wages at lower percentiles, but asing wages further up the
wage distribution. The overall magnitude of effdwt immigration had on wages

at, for instance, the median and th& @@rcentile was as follows: on average, real
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hourly wages increased by about 3.26 percent, gye2fse, a year at the median,
and 3.2 percent, or 53 pence, per year at thdeile of the wage distribution
(based on the LFS, and in 2005 pounds). Immigratiamtributed to this wage
growth by about 1.5 pence at the median, and bytah8 pence at thé"decile.
Again, the magnitude of these effects is modest.

By holding back wage growth at the low end of thstrdbution, and
contributing to wage growth further up the disttibn, immigration to the UK
over the last decade contributed very slightly noirecrease in the spread of the
distribution below the median, but has done litieaffect the distribution above
the median.

Our analysis adds a number of important insightshéoacademic debate
on the impact of immigration. Most importantly, weke the simple point that, if
capital is elastically supplied at world marketces, the migration surplus should
be allocated across the pre-existing workforceirAmediate consequence of this
is that average wages of native workers shouldeas® as a consequence of
immigration if they are affected at all. This isnststent with the positive wage
effects that are sometimes found in the literatmeimmigration. To establish
where immigration harms, and where it benefits vaativorkers, we suggest
estimation along the wage distribution.

It is important to recognise that the empiricaufesswe present should not
be casually generalised to immigration in differesitcumstances. As our
theoretical discussion explains, the effects of ratign that we recover in
empirical analysis are crucially dependent on tadigular skill mix of the new
immigrant population. If this changes, then theeef§ will change, possibly
dramatically. Thus, it seems to us that any gersatadn of the effects of
migration across countries, and even across timetlfe same country, is

inappropriate.
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