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Abstract 

In recent years, immigration has come to the forefront of the political landscape in the United Kingdom, 

driven by a rapid rise in net migration at a time when wages have stagnated. Yet while this has fuelled 

concerns that the two phenomena are linked, economic theory does not offer a clear-cut explanation as 

to how labour markets accommodate supply shocks. This thesis seeks to ascertain the degree to which 

immigration to the United Kingdom in the decade following the financial crisis has induced a range of 

labour market adjustments, utilising the spatial correlation approach to answer this question. 

 

The first empirical chapter examines how the labour market impact of immigration differs for natives 

depending upon their skills. It finds that the wages and employment rates of those with low skills decline 

in response to labour supply shocks, while intermediate-skill wages increase and high-skill natives are 

unaffected. However, these effects are largely reversed within two years as low-skill natives reduce 

their labour supply and intermediate-skill natives move into more complex occupations which are 

complementary for immigrants. 

 

Whether any adverse impacts on native outcomes are attenuated because firms adjust their production 

technology to reflect the mix of skills available in the local area is the subject of the second empirical 

chapter. The results presented show that firms alter the degree to which they acquire capital for the 

purpose of innovation, indicating that unskilled labour is substitutable for capital in production and 

supporting the theory of directed technical change, whereby an increase in the relative supply of labour 

with a given level of skills induces firms to develop production technologies which complement the 

now-abundant factor. 

 

The final empirical chapter considers the relationship between immigration and firms’ location 

decisions for the production of services. It extends Ottaviano, Peri and Wright’s (2018) exploration of 

how immigration affects offshoring by utilising the empirical approach from Olney and Pozzoli’s 

(2019) study of the Danish labour market in the context of the UK. In turn, it identifies whether the 

contrasting conclusions between the two studies are driven by methodological or economic differences.  

 

The findings indicate that multilateral immigration enables the production of services which do not 

require a high degree of country-specific knowledge to be relocated in the UK, but simultaneously 

increases the offshoring of services which do require this knowledge and thus cannot be produced 

domestically. In support of this notion, a subsequent bilateral analysis finds that immigration from a 

given region leads to a fall in the value of offshoring from that region, which occurs because only those 

immigrants hold the country-specific knowledge required to perform that service.  
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1. INTRODUCTION 

1.1. Recent trends 

Over the past two decades, immigration to the United Kingdom (UK) has reached unprecedented levels. 

While net migration stood at 48,000 in 1997, the liberalisation of work permits (Cavangh, 2010) and 

abolition of the primary purpose rule – which had previously denied entry to foreign nationals who 

were unable to prove that ‘the primary purpose of their marriage was not to obtain British residency’ 

(BBC, 1997) – by Tony Blair’s Labour government led to a sharp rise in the level of immigration from 

countries outside of the European Union (EU). Moreover, the government’s decision not to impose 

transitional restrictions following the accession of the (predominantly Eastern European) EU8 countries 

to the EU in 2004, applied by all member states other than the UK, Ireland, and Sweden (McCollumn 

and Findlay, 2011), led to ‘the largest peacetime migration’ in the UK’s history, with over a million 

Eastern Europeans entering the country over a four-year period (Finch and Goodhart, 2010).1 

 

From 2008 to 2012, the downturn in economic conditions induced by the financial crisis and the 

introduction of a five-tier “points-based system”, which regulated immigration from outside the 

European Economic Area (EEA) by only admitting immigrants who possessed ‘certain valued 

attributes’ – such as qualifications, occupation, and language skills’ (Gower, 2018) – prompted a fall in 

net migration.2 However, the numbers soon began to rise again and, aided by the lifting of restrictions 

previously imposed on immigrants from Bulgaria and Romania – the EU2 countries – a year earlier, net 

migration reached a record high of 329,000 in 2015 (Office for National Statistics [ONS], 2020d). 

 

Over this period UK wage growth has stagnated. While real average weekly earnings grew by approx-

imately 2.1% per year prior to the onset of the financial crisis, they fell by an average of 0.10% per year 

between 2008 and 2018 (ONS, 2019a), meaning that the UK was the only advanced economy in which 

wages contracted while the economy expanded in the decade following the crisis (Romei, 2017).  

 

At £23,327, real median annual earnings in 2017 were £760 (or 3.2%), lower than before the recession. 

This fall, however, was felt unevenly across the country: while the median annual earnings of those in 

Wales fell by 0.4% (or £92) compared to workers belonging to the same group in 2008, the fall was far 

more severe for those in London, with earnings falling by 6.5% (or £2,174) (Cribb and Johnson, 2018). 

Although inflation commonly exceeded the Bank of England’s 2% target and thus was partly to blame, 

nominal pay failed to grow at the “pre-crisis norm” of 4% from April 2008, and indeed only began to 

consistently grow faster than 3% in July 2018 (ONS, 2019b; Corlett, Bangham and Finch, 2018). Only 

in the three months to December 2019 did wages finally surpass their pre-crisis peak, in turn bringing 

 
1 Poland, the Czech Republic, Slovakia, Slovenia, Hungary, Latvia, Lithuania, and Estonia. 
2 Since visa eligibility is determined by meeting a set of mandatory criteria, the system was arguably points-based 

in name only (Gower, 2018). 
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to an end the longest and deepest pay downturn since records began in 2000, with average earnings 

£141 behind their pre-crisis trend (Resolution Foundation, 2020).  

 

As a result, many natives have voiced concerns that these large immigrant inflows have exerted a 

downward pressure on wages, particularly at the lower end of the distribution. For example, 52% of 

those interviewed in the 2011 Transatlantic Trends Survey agreed with the statement “immigrants bring 

down the wages of British citizens”, while a 2013 YouGov poll found that 61% of Britons thought 

immigrants were “taking the jobs and driving down [the] wage rates of British-born workers seeking 

low-paid jobs” (Duffy and Frere-Smith, 2014). This notion is so widespread that it has reached the top 

of the political hierarchy and has been discussed by the current Prime Minister and leader of the 

Conservative Party, Boris Johnson; his predecessors, Theresa May and David Cameron; and recent 

leaders of the opposition Labour Party, Ed Miliband and Jeremy Corbyn (BBC, 2020; Cameron, 2015; 

Hughes, 2017; H. Lewis, 2017; Miliband, 2012).  

 

The impact of wage concerns has been far-reaching and represented one of the prominent factors behind 

the UK public’s strong opposition to immigration. 33% of respondents to an Ipsos MORI poll in 

December 2018, for example, believed immigration should be “reduced a lot” (Kaur-Ballagan and 

Gottfried, 2019), and 32% of those interviewed in the 2016 European Social Survey thought that few 

or no people of a different race should be allowed to live in Britain (Blinder and Richards, 2018).  

 

However, there are suggestions that attitudes towards immigration are softening. An Ipsos MORI poll 

conducted in 2019, for example, found that the proportion of respondents voicing a preference for 

immigration to be “reduced a lot” had fallen by 12 percentage points compared to its 2015 iteration 

(Kaur-Ballagan and Gottfried, 2019), while the level of support in European Social Surveys for few or 

no people of a different race to be admitted into Britain was frequently around the 50% mark from 2002 

to 2012 (Blinder and Richards, 2018). This notion, however, is contested by Carter (2018), who found 

that while the proportion of the population who were ambivalent about immigration fell from 28% to 

21% between 2011 and 2017, the proportion that were hostile to immigrants remained broadly constant 

over the period (23% and 22% respectively). 

 

The importance of immigration is evident from the fact in recent years it has consistently been named 

as one of the most salient issues facing the UK by respondents to Ipsos MORI’s monthly Issues Index 

survey, and indeed was considered the most salient issue in the months leading up to the referendum on 

the UK’s membership of the European Union. Once again, there is evidence to suggest that attitudes 

have softened: while 48% named immigration as an important issue in June 2016, this number had 

fallen to 14% by December 2019. It is plausible, however, that “Europe/the EU” – mentioned by 52% 

of respondents in the latter index – became a proxy for the issue (Clemence, 2020). 
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The public’s opposition to immigration, and the perceived importance of the issue, has driven large 

shifts in the political landscape. In 2010, David Cameron pledged that, if elected, his Conservative Party 

would reduce net migration to “the tens of thousands” (Prince, 2010).3 To reduce non-EU immigration 

the aforementioned points-based system was tightened, with limits introduced on the number of visas 

offered in certain categories. For example, the Tier 1 subcategory, which enabled skilled immigrants to 

migrate to the UK without a job offer, was closed, as was the Tier 1 post-study work visa programme, 

while the number of new Tier 2 visa sponsorships available was limited to 20,700 per year, with 

eligibility ‘restricted to “graduate level” jobs’ and a minimum salary requirement of £35,000 introduced 

(Gower, 2018).4 Measures designed to restrict study and family migration were also enacted. 

 

To curb EU immigration, which cannot be restricted in the same way due to the EU’s Freedom of 

Movement regulations, attempts were made to make the UK a less attractive destination to emigrating 

EU migrants.5 In 2015, for example, it was ruled that immigrants’ access to non-contributory benefits 

– housing or long-term unemployment benefits, for example – could be limited for up to four years 

from the commencement of employment, with a gradual increase in access to these benefits over the 

period from an initial point of complete exclusion (Barker and Jenkins, 2015; Landale, 2016). 

 

For some, however, the Conservative’s migration target was not ambitious enough and, in turn, support 

for the populist UK Independence Party (UKIP) rose markedly. In the 2015 general election, UKIP 

became the third largest party by vote share (BBC, 2015) following the release of a manifesto which 

stated that ‘immigration has driven down wages … for British workers’ and proposed to limit 

immigration to 50,000 highly-skilled work visas per annum (UKIP, 2015). However, UKIP’s vote share 

fell substantially in the 2017 general election, with more than half of UKIP’s 2015 voters switching to 

the Conservative Party. Although this could further support the notion that immigration attitudes have 

softened, the emergence of a strong correlation between voting Conservative and believing that the UK 

government’s priority for Brexit negotiations should be controlling immigration supports the contrary 

view that the EU became a proxy for the issue (Fieldhouse and Prosser, 2017). 

 

However, perhaps the most significant shift in the political landscape caused by opposition to 

immigration was the UK electorate’s decision to vote to leave the EU in 2016. Immigration was cited 

by 20% as the issue that had the greatest influence on their vote – second only to the economy on 21% 

– with 88% of those who felt immigration was the most important issue voting to leave (Swales, 2016). 

Analyses by Oxford University (Carl, 2018) and Lord Ashcroft (2016) reach similar conclusions.  

 

 
3 Theresa May reaffirmed the Conservative Party’s commitment to this target before the 2017 General Election. 
4 With the exception of scientists and researchers working in PhD level jobs, and workers filling labour shortages.  
5 See the chapter appendix for details about the rules surrounding Freedom of Movement. 
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Looking forward to the UK’s future relationship with the continent, 40% of respondents to a 2017 

Kantar poll considered “ending freedom of movement” to be a red line in Brexit negotiations (Carl, 

2017), while the proportion of respondents who either agreed or strongly agreed that having greater 

control over immigration was more important than having access to free trade with the EU remained 

around 50% over the course of 38 polls conducted between November 2016 and December 2019 (What 

UK Thinks, 2019). Similarly, a ComRes poll conducted in December 2018 found that around half of 

respondents believed that “if the UK economy is harmed by leaving the EU it will be worth it to be able 

to control immigration” (What UK Thinks, 2018). 

 

This culminated in January 2021 when a new post-Brexit immigration system, based on an Australian 

points-based system, came into force with the aim of both reducing immigration levels and altering the 

composition of inflows towards skilled immigrants (Wright, 2020). Under the new system, skilled 

applicants – that is, those who have educational qualifications which are at least equivalent to A-levels 

– are required to speak English and have a job offer from an approved sponsor, with this job above a 

required skill level and paying more than a minimum salary of £25,600. Applicants are then able to 

obtain the further points needed if their job pays over a higher salary threshold, is considered a shortage 

occupation, or if they have a PhD in a subject relevant to the job (Home Office, 2020b).6 Fewer 

restrictions are placed upon highly-skilled applicants, who must be endorsed as a “global leader” in the 

fields of academia or research, arts and culture, or digital technology. These individuals may enter the 

UK without a job offer, while a “specialist occupation” entry route permits the arrival of certain 

individuals, such as innovators and sportspeople. No route exists for the majority of unskilled 

applicants, and as such they are effectively barred from migrating to the UK (UK Parliament, 2020). 

 

With regard to aggregate inflows of immigrants, the Home Office (2020a) estimates that the regime 

could reduce EU immigration by 80 to 90,000 per year, while annual inflows of non-EU immigrants 

are expected to increase by approximately 30,000. This is in addition to changes in the composition of 

inflows which followed the decision to leave the EU: while immigration from EU countries fell by 20 

per cent between 2016 and 2019, inflows from outside the bloc rose by 53 per cent (ONS, 2020d).7 

 

1.2. Research aims 

Given the far-reaching social and economic changes that have been driven by concerns relating to the 

labour market effects of immigration, this thesis empirically investigates the degree to which 

immigration to the United Kingdom has induced labour market adjustments along various parameters, 

in turn identifying whether these concerns are justified. As such, the overall research aim is to: 

 

 
6 Shortage occupations are designated by the Migration Advisory Committee. 
7 EU immigration was 249,000 (198,000) in 2016 (2019), while non-EU immigration was 265,000 (406,000). 
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Identify how natives have been affected by immigration to the United Kingdom through an empirical 

analysis of the degree to which the labour market responded to immigrant inflows over the period 2008 

to 2019 through changes in factor prices, the technology mix, and offshoring.  

 

In order to answer the question posed by this overarching research aim, the following research questions 

must be answered: 

 

1. How are the wages and employment rates of individuals belonging to different labour market 

groups affected by immigration? 

2. Do the wage and employment impacts differ in the short and long run, and for how long does 

the short run persist? 

3. How do immigration-induced changes in the skill mix alter the capital intensity of production? 

4. Does immigration substitute or complement the offshoring of services? 

 

This thesis therefore extends the existing literature by considering the role of a number of underexplored 

adjustment channels, and investigates how the importance of these adjustments differ across distinct 

labour market populations and time periods. Each of the research questions will be addressed explicitly 

in one of the three empirical chapters. Specifically, the first and second research questions will be 

addressed in Chapter 5, the third research question in Chapter 6, and the fourth in Chapter 7.  

 

My period of study begins in 2008, the onset of the financial crisis, and ends in 2019, the final year 

prior to the introduction of restrictions on both domestic and international mobility due to the COVID-

19 pandemic. As such, this thesis considers a period characterised by unique economic characteristics. 

Moreover, due to data constraints this thesis focuses on adjustments within the official labour market 

in response to inflows of regular migrants. It therefore does not consider the impact of irregular migrants 

or changes inside the unofficial labour market which are not recorded by official data. 

 

1.3. Thesis structure 

This thesis consists of a theoretical and econometric analysis followed by three empirical studies. The 

second chapter provides a non-technical theoretical overview of the labour market impact of 

immigration according to the economic theory. It first outlines the wage impacts of immigration 

predicted to occur using a standard model characterised by inelastic labour supply and the separability 

of capital, before going on to relax a number of the assumptions made in its construction. The remainder 

of the chapter outlines the other adjustment mechanisms by which the labour market may adjust to 

immigration, namely through changes in the technology or industry mix, or offshoring. This theoretical 

overview forms the basis for the empirical investigation in subsequent chapters. 
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As many of the issues complicating the estimation of the labour market impact of immigration are 

present across all of the empirical chapters, the third chapter critically reviews the benefits and 

drawbacks of three estimation strategies which feature prominently in the immigration literature: the 

spatial correlation, skill-cell, and hybrid approaches. The structural skill-cell approach is also examined. 

This is followed by a brief discussion of the different parameters produced by these approaches and 

their correct interpretation, as well as a comparison of the immigrant inflow variable definitions used 

in the previous literature.  

 

While each of the three empirical papers focus on different labour market adjustment mechanisms, they 

examine the response of these outcomes to immigrant inflows over the same period. Therefore, the 

fourth chapter outlines the population survey used to compute immigrant inflows – the Annual 

Population Survey (APS) – before reviewing trends in these inflows over the period of study and 

analysing the characteristics of the UK- and foreign-born populations. 

 

The fifth chapter is the first empirical chapter and investigates how the labour market impact of 

immigration differs across heterogenous groups of natives – defined according to their level of 

education – between 2008 and 2019. The chapter first uses APS data to examine whether immigration 

to the UK has induced changes in wages or employment across three skill groups, before exploring the 

underlying driver of the results yielded. Specifically, the outcomes of subgroups within each of the skill 

groups are explored, as well the response of a range of additional underexplored adjustment 

mechanisms, including the participation rate, hours worked, and occupational complexity.  

 

The chapter also makes a number of methodological contributions. These include a comparison of the 

immigrant share variable used in the majority of the previous literature with the immigrant shock 

variable preferred by Card and Peri (2016), and the utilisation of the multiple instrumentation procedure 

endorsed by Jaeger, Ruist and Stuhler (2018), on the basis that it separates the short and long run effects 

of immigration into two separate coefficients. 

 

The sixth chapter seeks to ascertain the degree to which the labour market outcomes examined in 

Chapter 5 are attenuated due to adjustments in the technology mix, and specifically through an 

adjustment in acquisitions of capital for the purpose of innovation. Therefore, the chapter closely relates 

to two strands of research linked to skills and production. First, it reviews the relationship between skills 

and capital in production. Second, it tests the real-world applicability of Acemoglu’s (1998) theory of 

directed technical change, whereby a rise in the relative supply of labour with a given level of skills due 

to immigration induces firms to develop production techniques which complement the now-abundant 

factor. This chapter extends the existing literature by studying firms in sectors across the entire economy 

as opposed to the manufacturing sector specifically, and by considering changes in a skill mix which 
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broadly represents the college completion margin, a parameter that is more relevant in the context of 

the UK’s post-Brexit immigration policy. 

 

The seventh chapter studies the relationship between immigration and offshoring, analysing whether an 

influx of immigrant labour substitutes for offshoring by reducing the need for firms to relocate overseas 

or, conversely, increases offshoring by boosting firm productivity. I also consider immigrant inflows 

from, and offshoring to, specific regions. To be precise, the chapter extends Ottaviano, Peri and 

Wright’s (OPW) (2018) exploration of how immigration affects the offshoring of services in the UK by 

employing the empirical approach from Olney and Pozzoli’s (2019) study of immigration and 

offshoring in Denmark in the context of the UK. In turn, it identifies whether the contrasting results are 

driven by methodological or economic differences.  

 

The chapter also makes a number of improvements to OPW’s study. Specifically, it considers both the 

extensive and intensive margin, thus presenting a more-complete picture of how immigration affects 

offshoring, and utilises a “narrow measure” of offshoring which is superior to the “broad measure” 

employed by OPW.  Finally, the eighth chapter summarises the findings and concludes.  
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Appendix 

a) Freedom of movement 

As noted by the European Commission (2018), freedom of movement applies to all countries within 

the European Union and European Economic Area (EEA). Broadly speaking, the rules entitle citizens 

of member states to: 

 

• look for a job in another EU (or EEA) country; 

• work in this country without a work permit; 

• reside there for that purpose; 

• stay in the country after employment has finished; and 

• enjoy equal treatment with nationals in access to employment, working conditions, and all other 

social and tax advantages. 

 

However, the Freedom of Movement rules allow member states to revoke the residency rights of those 

immigrants who: have resided in the receiving state for more than three months but less than five years; 

are not employed, self-employed, or studying; and do not have sufficient resources to ensure they do 

not become a burden upon the receiving country’s social assistance system.  

 

With the exception of homeless EU immigrants, these powers have not been exercised by the UK. 
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2. THEORETICAL OVERVIEW 

2.1. The initial structure of the labour market 

Before turning to the impact that economic theory predicts immigration will have upon wages, it is 

worth examining how wages are determined in the labour market. For reasons of simplicity, suppose 

that the economy is comprised of one perfectly competitive market, with multiple profit-maximising 

firms producing homogenous goods and making zero economic profit (Borjas, 1995).  

 

Further, suppose that the production technology available can be summarised by a production function 

with three inputs: physical capital, K, skilled labour, LS, and unskilled labour, LU, so that output is given 

by Q = g[K, f (LS, LU)]. The labour force is broken into two groups along the skill distribution to reflect 

the fact that the two inputs have different attributes and thus contribute differently to the production 

process. The relative price of skilled and unskilled labour is independent of capital, which is separable 

in production, and instead is determined by the relative supply of the two inputs. This is illustrated for 

unskilled labour in Figure 2.1., where LU depicts the supply of unskilled labour in the economy when 

the supply of skilled labour is held constant. For now, assume that this supply is inelastic and so will 

remain constant regardless of the market wage. 

 

The curve MPL represents the overall demand for unskilled labour from firms in the economy at a given 

market wage. Crucially, our assumption that the market is perfectly competitive means firms will only 

employ an additional unit of labour if the price is equal to, but no greater than, the value of the marginal 

product that the respective unit will generate. In turn, this means that the entire output in the economy 

is distributed among the three production inputs. Under the law of diminishing marginal returns, the 

productivity of an input decreases as its relative abundance increases; thus unskilled labour’s marginal 

product will decline following a purely unskilled supply shock if all else remains constant. For example, 

the marginal product generated by each additional secretary will decline if the number of doctors 

remains constant. The MPL curve slopes downwards to reflect this fall, with the gradient of the curve 

determined by the rate at which diminishing returns set in. 

 

As the labour market will tend towards equilibrium, given firms’ demand for unskilled labour and the 

supply of LU, the wage in the economy will be equal to W1 with labour market equilibrium at point A. 

This wage is also equal to the marginal product generated by the last unit of unskilled labour hired. As 

such, unskilled natives’ share of output is given by the rectangle W1–A–LU–0, with the area below the 

MPL curve but above W1 the share of output received by skilled labour and the owners of capital. 

 

2.2. Wage adjustments to immigration 

It is now possible to examine the wage impacts of immigration. As before, assume that the firms in our 

perfectly competitive economy produce homogenous goods, and that the price of each input is equal to 
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the productivity of the last input utilised. Once again, this means that the entire value of output is 

distributed to workers and the owners of capital. 

 

Next, it is important to ascertain how immigrants enter the model. While Lalonde and Topel (1991) 

argue that immigrants are a separate factor of production to natives, Card (2005) contests this and 

affirms that it is better to view natives and immigrants within skill groups as perfect substitutes. For 

simplicity, assume that the two are perfect substitutes and that the two skill groups – skilled and 

unskilled labour – each comprise 50 per cent of the total workforce prior to any immigrant inflow. 

Moreover, assume that immigrants do not augment the receiving country’s capital stock when they 

migrate. 

  

Further, suppose that the supply of capital is perfectly elastic and can be obtained by firms at a fixed 

rental rate, which could occur if rates are set on an international market. This assumption has important 

implications: as capital cannot adjust in the short run, this means that the adjustments discussed take 

place in the long run (Ottaviano and Peri, 2012). Finally, assume that the production function in the 

economy exhibits constant returns to scale, so that an x per cent increase in the level of inputs used will 

lead to a proportionate increase in the level of output. 

 

While immigration will impact wages in the short run, in the long run it will induce a wage adjustment 

only if the skill endowments of the immigrant inflow differ from that of the native workforce. If the 

skill distribution of immigrants mirrors that of natives then, so long as capital is perfectly elastic and 

the production function exhibits constant returns to scale, it will simply result in an increase in the scale 

of the economy with no impact on wages (Dustmann, Glitz and Frattini, 2008).  
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Figure 2.1: Determinants of labour market wages 
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If, on the other hand, an inflow is comprised wholly of unskilled labour, there will now be an abundance 

of unskilled labour relative to skilled labour. As the marginal product of an input declines as its relative 

abundance rises, firms will be unwilling to hire unskilled labour at the pre-migration wage rate, thus 

resulting in an excess supply. Competition for jobs will ensue and unskilled workers will offer their 

skills at a lower level of wages, increasing firms’ demand once more. This will continue until the immig-

ration-induced surplus has been fully absorbed into the labour market at a new, lower market wage. 

 

However, as the value of all outputs is distributed among labour and the owners of (perfectly elastic) 

capital, it follows that an inflow of immigrant labour which causes the wages of unskilled labour to fall 

will also cause an increase in the wages of skilled labour. To understand why this occurs, consider the 

following. Because skilled labour is complementary to unskilled labour in production, the productivity 

of this labour type will rise in line with the stock of unskilled labour. For example, the addition of a 

secretary to handle paperwork allows a doctor to spend more time with their patients (E. Lewis, 2017). 

As a result, firms are willing to hire skilled workers at a higher market wage than prior to immigration.  

 

This is presented graphically in Figure 2.2. Prior to immigration, LU unskilled workers are employed at 

wage W1. However, a supply shock of immigrant labour the size of M shifts the labour supply curve 

outward to LUM. As the stock of skilled labour remains constant, there is now a relative abundance of 

unskilled labour, so unskilled workers compete for jobs and, in turn, a downward pressure is exerted on 

wages. The marginal product of the last unskilled immigrant employed is equal to W2, thus wages fall 

to this level. Unskilled labour now receives a share of output equal to W2–B–LUM–0, with the proportion 

that is distributed directly to unskilled immigrants equal to C–B–LUM–LU. 

 

Moreover, as the stock of unskilled labour rises so too does demand for the now relatively scarce skilled 

labour. Because their productivity rises, firms offer a higher market wage, with this gain in the share of 
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output represented by the rectangle W1–A–C–W2 (which previously fell to unskilled labour). 

Furthermore, immigration also increases the level of economic output by an amount equal to the triangle 

A–B–C, with this immigration surplus also falling to skilled labour. 

 

2.3. Relaxation of assumptions 

The model presented in Section 2.2 predicts that immigration will lower the wages of those natives with 

similar skills who are substitutes while simultaneously pushing up wages for those natives with different 

skills who are complements. However, this prediction is reached only after making a number of 

assumptions about the characteristics and behaviour of production inputs. As such, it is pertinent to 

outline what happens to wage rates if these assumptions are relaxed. 

 

In the previous section it was assumed that immigrants were perfectly substitutable for, and therefore 

in direct competition with, natives within the same skill category. Ottaviano and Peri (2012) offer two 

reasons why this may not be the case. Firstly, even if an immigrant and a native are at the same point 

along the skill distribution – where skills can be defined either by education or experience – they are 

still likely to differ in terms of their abilities, motivations and tastes. Secondly, immigrants have ‘culture 

-specific’ skills (e.g. cooking) and limits (e.g. limited knowledge of the domestic language or culture) 

which can ‘create comparative advantages in some tasks and comparative disadvantages in others.’ 

 

To understand why this is significant, consider the labour market impact of a supply shock if, as posited 

by Peri and Sparber (2009), unskilled immigrants ‘have imperfect language (or “communication”) skills 

but … possess physical (or “manual”) skills similar to those of natives.’ In such a scenario, incoming 

unskilled migrants will enter those manual-intensive occupations in which they have a comparative 

advantage, increasing the supply of labour in these occupations relative to complementary communi-

cation-intensive occupations. This, in turn, will alter the relative compensation between the two groups.  

 

This higher relative compensation in language-based tasks will induce those natives who possess the 

sought skills to move their choice of occupation from manual-intensive ones towards communication-

intensive ones. It is worth noting that this movement into these occupations will push the manual-

communication ratio back towards its pre-migration level, offsetting some wage gains (losses) in 

language-based (physically demanding) occupations. The degree to which this ratio returns to its pre-

migration level depends upon the extent to which natives transfer into communication-intensive 

occupations. 

 

Natives gain from this occupational transfer in three ways. Firstly, they earn higher relative returns 

owing to the complementarity between manual and communication occupations (except in the extreme 

case when occupational transfers push wages back to their pre-migration equilibrium). Second, as 

physically demanding tasks tend to be located at the bottom of the occupational distribution, they will 
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benefit from the fact that language-based tasks tend to earn higher returns in absolute terms. Third, as 

natives have a comparative advantage in communication tasks, their wages will increase further. 

Similarly, the wage impacts in manual occupations will be attenuated by immigrants’ comparative 

advantage in physically demanding tasks (Lewis and Peri, 2015). 

 

Now suppose there is a second inflow of unskilled immigrant labour who also lack language skills – 

they too will cluster in manual-intensive occupations. However, a larger number of natives will now be 

working in complementary communication-intensive occupations that are not exposed to competition 

and thus will see their wages rise following this subsequent immigrant inflow (Lewis and Peri, 2015). 

Conversely, those immigrants who comprised the initial inflow will be in direct competition with the 

immigrants who formed the second inflow and will see their wages fall. Thus, immigration adversely 

impacts immigrants while benefitting natives. 

 

As movement into communication-intensive occupations involves some degree of upgrading, the extent 

to which this mobility can occur, Nathan (2011) notes, depends upon ‘the quality of available education 

and ongoing vocational training’ (p.8). If the quality or availability of education is low then mobility 

may be difficult and as a result the aforementioned changes will take place over a longer period, with 

higher wages for communication-intensive occupations inducing natives to remain in education until 

they have acquired the appropriate skills (Hunt, 2016). 

 

Peri and Sparber (2011b) suggest that this occupational specialisation also takes place among skilled 

labour, whereby immigrants are ‘particularly concentrated in occupations that are STEM-related’ owing 

to the ‘high transferability of mathematical-analytic skills’, while natives specialise in occupations 

requiring interactive and communication skills (Lewis and Peri, 2015). It is clear, therefore, that natives 

may gain from immigration if the assumption of perfect substitution is relaxed. 

 

The second assumption made in the previous section concerned the elasticity of labour. While it was 

assumed that workers are willing to supply their labour regardless of the prevailing wage rate, this is 

unrealistic: in reality, individuals opt to allocate available hours between labour and leisure depending 

on the market wage. 

 

A fall in the wage driven by immigration may alter the amount of native labour supplied by one of two 

notable means. Firstly, it may drive adjustments at the intensive margin, with individuals reducing the 

proportion of hours that they allocate to labour. This is dependent upon the relative size of the opposing 

income and substitution effects. The substitution effect is driven by a change in the opportunity cost of 

leisure, with the number of labour hours supplied falling after a wage decline. Conversely, the income 

effect is caused by the fact that a fall in the wage rate means an individual has to supply more labour 
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hours to maintain the same level of utility; thus the number of labour hours supplied rises following a 

wage decline (Bosworth, Dawkins and Stromback, 1996). 

 

The ambiguous impact of these two conflicting effects is illustrated in Figure 2.3. In this model, if 

wages fall from W1 to W2, the income effect will dominate and the number of labour hours supplied – 

given by the curve S – will rise from L1 to L2. If wages fall further to W3, however, the substitution effect 

will dominate and the number of labour hours supplied will fall to L3.  

 

Secondly, if an immigrant inflow causes the wage to fall below an individual’s reservation wage – the 

minimum wage necessary to induce an individual to supply their labour – then there will be adjustments 

at the extensive margin, with individuals withdrawing from the labour market altogether. This can also 

be seen in Figure 2.3. When wages fall from W3 to W4, the individual is no longer willing to work and 

instead opts to allocate all available hours to leisure. 

 

This impact of voluntary unemployment among natives is illustrated in Figure 2.4. Given the ambiguous 

nature of the income and substitution effects, let us ignore these and concentrate solely on the binary 

decision to participate in the labour market. As before, LU unskilled workers are employed at wage W1 

prior to an immigrant inflow the size of M that causes wages to fall to W2.  

 

Whereas all native labour remained in the labour market following a wage decline when the labour 

supply was assumed to be perfectly inelastic, in this example a fall in wages leads to voluntary 

unemployment among natives the size of LU - LU1. As a result, the excess supply of unskilled labour 

declines and wages adjust upwards by a proportional amount. For example, if an immigrant inflow the 

size of M leads to voluntary unemployment equal to half of M, wages will decline by 50 per cent of the 

amount they would have had the labour supply been perfectly inelastic.  
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Once again, the productivity of skilled labour – and thus skilled wages – will rise, and as such they will 

gain a share of the output equal to that given by the rectangle W1–A–C–W2, as well as the immigration 

surplus A–B–C. The share distributed directly to unskilled immigrants now includes the share previou-

sly received by those natives who opted to withdraw from the labour market, given by D–B–LUM–LU1. 

 

Alternatively, another means through which immigration may drive changes along the intensive margin 

is through an increase in insecure employment arrangements, such as zero-hours contracts, a casual 

work contract whereby employers are not mandated to offer employees a defined number of working 

hours and, in most cases, can terminate employment without notice (Pennycook et al., 2013).  

 

Immigration may lead to a rise in the prevalence of such working arrangements as the increased labour 

supply both reduces the bargaining power and increases the “sweating” of those natives who are 

substitutes for the arriving immigrants. Such shifts are particularly likely to occur when arriving 

immigrants have precarious legal positions or are unfamiliar with their rights or labour market 

regulations, or in periods of uncertainty when firms need – or believe they may soon need – to respond 

quickly to external pressures and shocks (Raess and Burgoon, 2015). 

 

Finally, it was assumed that the supply of capital is perfectly elastic. To understand the importance of 

this assumption, consider how capital adjusts when perfectly elastic to an inflow of immigrant labour 

whose skill distribution mirrors that of natives. The influx will increase the ratio of labour – both skilled 

and unskilled – to capital, meaning there will be a relative abundance of both inputs. For reasons 

analogous to those aforementioned, this will cause wages to fall in the short run. 

 

As capital is now relatively scarce, its productivity – and in turn, demand from firms – will rise. Further, 

because capital is perfectly elastic it can be accumulated at a fixed rental rate. However, as capital stocks 
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rise the labour-capital ratio falls, making labour relatively more productive and driving wages back 

upwards to their pre-migration level. 

 

If, however, capital is inelastic to some degree then an increase in demand arising from a change to the 

labour-capital ratio will also trigger a rise in rental rates. In such a scenario, although some capital 

accumulation will occur, input prices will eventually rise to a point higher than the marginal product its 

addition would generate. As such, the labour-capital ratio does not return to its pre-migration level and 

wages will fall in the long run in absolute terms. 

 

The extent to which wages fall in the long run is dependent upon the elasticity of capital. The more 

elastic capital is, the more accumulation can occur and, in turn, the smaller the change in the long run 

labour-capital ratio. It is worth noting, however, that the assumption of perfectly elastic capital in the 

long run is plausible in the case of the UK given that it is a small open economy, with immigrant inflows 

that are small relative to the population. Further, the steady nature of these inflows means that the need 

to accumulate capital can be anticipated by firms (Dustmann, Glitz and Frattini, 2008; Peri, 2016). 

 

2.4. Capital-skill complementarity 

The model utilised up to this point conveniently implies that relative wages are determined exclusively 

by the relative quantities of skilled and unskilled labour, with capital viewed as separable in production 

so that it is ‘essentially ignorable in the estimation of wage impacts’ (Lewis, 2013). This, however, 

contrasts with a large body of literature, dating back to Griliches (1969), that provides evidence of 

capital-skill complementarity, whereby capital and skilled labour are complements in production 

relative to capital and unskilled labour (which therefore are relative substitutes).  

 

Let us consider how an immigrant supply shock is predicted to impact wages in the extreme case where 

capital and unskilled labour are perfect substitutes for each other but perfect complements for skilled 

labour, so that the production of a unit of output requires a skilled labour input and either a capital or 

unskilled labour input.8 Suppose also that capital is perfectly elastic in the long run once again. In the 

short run the capital stock is fixed, and thus an inflow comprised exclusively of skilled labour will cause 

wages to adjust in the same way as when capital is separable in production, with a fall in skilled wages 

and a rise in unskilled wages.  

 

However, in the long run firms will opt to increase their capital stocks because its fixed rental rates 

mean it is cheaper than (the now more expensive) unskilled labour for which it is perfectly substitutable. 

This capital accumulation, which will continue until unskilled wages have equalised with rental rates, 

will lower the relative supply of skilled labour and thus will drive skilled wages back to their pre-

 
8 Given their perfect substitution, it logically follows that the price of the two inputs is equal prior to immigration. 
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migration level. It can be clearly seen, therefore, that wages may not fall in response to an immigrant 

supply shock when skilled labour is complementary for capital. The extent to which wages are pushed 

back towards their pre-migration level is dependent upon the degree of complementarity (substitu-

tability) between capital and skilled (unskilled) labour (Lewis, 2011; 2013).  

 

2.5. Alternative adjustment mechanisms 

Up until now we have modelled the wage impacts of immigration in a one-final-good economy with 

one method of production, as is preferred by labour economists. However, in reality economies produce 

various final goods that ‘differ in their capital intensity, their relative use of skilled versus unskilled 

labour’, and their intended destination for consumption (Dustmann, Glitz and Frattini, 2008, p.482).  

 

When this is considered, three further means of labour market adjustment may plausibly occur in 

response to a supply shock of immigrant labour: one concerning changes in the production technology 

utilised by firms, one concerning changes in the mix of goods produced in the economy, and another 

concerning the location of firm production. 

 

2.5.1. Technology mix adjustments 

Turning first to firm changes in production technology, consider a simplified version of Beaudry and 

Green’s (2003; 2005) model of endogenous choice of technique, adapted by Lewis (2006; 2011; 2013) 

and illustrated in Figure 2.5. Suppose that there are two production technologies which can be employed 

by firms to produce a final good: a traditional technique, QT, and a modern technique, QM, where the 

latter is more skill intensive. The unit value isoquants give the various combinations of skilled and 

unskilled labour that can be utilised to produce one pound’s worth of output, with the modern 
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technique’s higher skill requirement indicated by the positioning of the isoquant QM, below and to the 

right of the isoquant QT. 

 

As the economy is perfectly competitive in nature, firms must produce at some point along the £1 

isocost line as this enables them to break-even while making zero profit. The degree to which either 

production technique is utilised depends upon the factor endowments of skilled and unskilled labour in 

the economy. Any endowment in the interior of the cone of diversification, defined by the rays Z1 and 

Z2, involves the utilisation of both production technologies. Alternatively, if the endowment sits outside 

of the cone then only one technique will be used in the economy, depending on which input is abundant.  

 

Prior to immigration, the factor endowment E1 requires that firms utilise both production technologies 

at a quantity along the £1 isocost line which can be identified by drawing a ray emanating from the 

origin to point E1, known as a balanced accumulation path (Beaudry and Green, 2003). At any point 

along this path, relative wages are constant at the level implied by the isocost line (Lewis, 2006). Now 

consider the impact of a supply shock consisting wholly of skilled labour that increases the relative 

endowment of the input from E1 to E2. As before, this inflow will drive down the wages of skilled 

relative to unskilled labour. However, this will lower the cost of the (perfectly substitutable) modern 

production technique, inducing firms to alter their production technology, raising skilled productivity 

and, in turn, driving skilled (and unskilled) wages back towards their pre-migration level. If the modern 

technique is more capital intensive then capital’s share of output will also rise. 

 

An interesting result is obtained when the modern technique is more capital intensive but capital is not 

perfectly elastic. In such a scenario an increase in skilled labour will induce own-price declines, but 

because of the price-taking nature of firms (implied by the assumption of perfect competition) it will 

also raise the relative return to capital in the modern technique, and thus capital will move in response. 

As a result, firms using the traditional technique will have less capital to work with and, due to the 

ensuing productivity declines, the price of unskilled labour will also fall (Beaudry and Green, 2003). 

The degree to which unskilled wages fall decreases as the elasticity of capital rises.  

 

Caselli and Coleman (2006) construct a similar model to Beaudry and Green’s. Their model posits that, 

for a given level of technology, firms can choose from a range of different production technologies, 

each of which use different inputs more or less efficiently to produce a final good. The total set of 

choices can be combined to form a “technology frontier”, as is illustrated for country A in Figure 2.6. 

As factor prices are determined by factor endowments, if unskilled labour is abundant in country A then 

firms will likely use a production technology such as A1.  

 

As in Beaudry and Green’s model, a supply shock of exclusively skilled labour will lower the wages of 

skilled labour and induce firms to adopt a production technology that uses the input more intensively, 
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such as A2. Again, this will drive the relative wages of skilled and unskilled labour back towards their 

pre-migration equilibrium.  

 

While models of endogenous choice of technique predict that relative wages will return to their pre-

migration level, the related models of directed technical change, introduced by Acemoglu (1998), go 

further and predict that an immigrant supply shock may even push the abundant factors’ wages above 

their pre-migration level. The idea underpinning this prediction is that a change in the skill mix will 

induce changes relating to the nature of innovations in production technology.  

 

Suppose that skilled and unskilled labour comprise equal proportions of the workforce, as before, and 

that the two labour inputs use different technologies which are complementary for their labour. Further, 

suppose that these technologies are the result of innovations by R&D firms in the economy. Now 

consider the response to an immigrant supply shock of exclusively skilled labour; once again, this will 

raise the skilled-unskilled ratio and induce a fall in the productivity, and thus wages, of skilled labour.  

 

However, because there is a ‘fixed upfront cost of discovering new technologies’ which, once 

discovered, can be sold to many firms ‘at constant marginal cost’, this supply shock makes the invention 

of skill-complementary technology more profitable. As a result, the direction of technical progress will 

change, with ‘more R&D activity in the skill-complementary technologies’ (Acemoglu, 1998). The 

introduction of these technologies will raise the productivity and wages of skilled labour.  

 

This is depicted graphically in Figure 2.7. In the short run, the inflow of immigrant labour shifts the 

supply of skilled labour from LS to LSM, inducing a fall in wages from W1 to W2. This is the substitution 

effect. However, as there are now more skilled workers, the market for skill-complementary technol-

ogies is larger, and thus inventors direct their efforts towards this technology. The introduction of this 

A 

Figure 2.6: Caselli and Coleman's production technology frontier model 
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technology to production increases the productivity of skilled labour and leads to a long run shift in the 

demand for skilled workers that raises wages to W3. This is the directed technology effect. The relative 

size of the two effects determines whether wages rise above their initial level, as they do in Figure 2.7. 

 

Note that these results do not apply only for increases in the relative supply of skilled labour. The same 

results would be predicted by the model following an influx of unskilled labour, with inventors directing 

their efforts to the invention of unskilled-complementary technologies, such as barcode scanners or the 

assembly line. 

 

2.5.2. Industry mix adjustments 

The second adjustment mechanism concerns the mix of output goods produced in the economy. The 

idea behind this mechanism is that the immigrant-receiving economy produces multiple final goods 

which differ in their factor intensities, and that an immigrant supply shock induces a shift in the 

composition of industries so that there is an increase in the production of those goods which use the 

abundant labour type more intensively (Dustmann, Glitz and Frattini, 2008). 

 

This mechanism is analogous to Beaudry and Green’s model of technology mix changes and thus can 

be illustrated using Figure 2.5. Suppose that the immigrant-receiving country is a small, open economy 

with two industries producing a different final good, QT or QM, where the former is intensive in the use 

of unskilled labour and the latter in the use of skilled labour. As before, the assumption of perfect 

competition means that firms must produce at some point along the £1 isocost line in order to break-

even while making zero profit, and the degree to which each good is produced depends upon whether 

the factor endowments of skilled and unskilled labour in the economy sit inside or outside of the cone 

of diversification.  
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An inflow of skilled labour that changes the relative endowment of skilled labour from E1 to E2 will 

induce a fall in the wages of skilled labour and lower production costs within the industry that produces    

the final good QM. As the small country assumption means that commodity prices, and thus the unit-

value isoquants, are fixed on world markets, profits rise in the skilled labour-intensive industry.  

 

The Rybczynski theorem predicts that these higher profits will induce firms to enter the skilled-intensive 

industry (with some firms moving from the unskilled-intensive industry, thus decreasing its output). 

This change in the industry mix causes the relative demand for skilled labour to rise, pushing wages 

back to their pre-migration level. Leamer (1995) refers to this as the factor price insensitivity theorem. 

Furthermore, this absorption of the abundant labour group – and thus restoration of the pre-migration 

wage rate – will take place quickly if firms anticipate the change in the skill composition of the labour 

force, or if capital is readily available (Dustmann, Glitz and Frattini, 2008). 

 

2.5.3. Firm location decisions 

A third means through which immigration may lead to firm adjustments is by influencing decisions 

concerning whether to produce in the domestic economy or to relocate production overseas, a process 

referred to as offshoring.9 When making such decisions, firms weigh up the benefits of reduced labour 

costs, locating production closer to foreign customers, and the potential to utilise a foreign workforce 

with different skill endowments against the ‘difficulty of monitoring production activities abroad, the 

need to transport intermediate goods between countries’, and the often unfamiliar business environment 

in the destination country (Olney and Pozzoli, 2019).   

 

By providing an abundant supply of labour and exerting a negative pressure on wages, immigration 

may substitute for offshoring and induce firms to produce in the domestic economy. This rise in labour 

demand, which will drive wages back towards their pre-migration equilibrium, will be particularly 

profound if, as discussed in Section 2.3., immigrants have a comparative advantage in certain tasks and 

thus generate a productivity enhancing – or cost-saving – effect on firm production. Conversely, as 

immigrants have knowledge of, and networks in, their home countries, immigration may complement 

offshoring by reducing the barriers to overseas production facing firms. Moreover, Ottaviano, Peri and 

Wright (2018) note that immigrants may encourage firm offshoring if they generate the aforementioned 

productivity effect as more productive firms may be more successful at overcoming barriers to 

offshoring. Therefore, the effect of immigration on offshoring is ambiguous. 

 

This ambiguity is illustrated in Figure 2.8. As before, an exclusively unskilled immigrant inflow the 

size of M will drive down unskilled wages in the short run, from W1 to W2, with this decrease either 

 
9 This overseas production may continue to be carried out by the firm itself, or it may instead be outsourced to a 

third-party firm. 
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attenuated or exacerbated in the long run depending upon whether immigration is substitutable or 

complementary for offshoring. If, on the whole, immigration substitutes for offshoring then long run 

demand for unskilled labour will rise in the domestic economy and, in turn, wages will be driven 

upwards towards their pre-migration level (with equilibrium C1 if wages reached this level). If, on the 

other hand, immigration is overall complementary for offshoring then labour demand will fall in the 

long run, driving a secondary fall in wages to W3 (and equilibrium C2).  

 

2.6. Additional caveats and considerations 

The framework presented up to this point highlights that there are various labour market adjustments 

immigrant inflows can plausibly induce; however, it is worth acknowledging those factors which can 

influence the size and duration of any labour market impacts. Firstly, while it should be clear that the 

labour market can adjust to a supply shock and return to equilibrium in several ways, with the exception 

of the elasticity of capital and firm anticipation of immigrant inflows little has been said about the 

factors which influence the length of the interval that lapses before these adjustments occur. There are 

two notable factors which warrant discussion. 

 

The health of the overall economy can impact the length of the interval prior to adjustment by 

influencing the degree to which employers are willing to increase demand for the labour input made 

abundant by immigration. When the economy is in good shape, demand will be stronger and 

unemployment lower, thus firms will be more likely to ‘readily recruit in response to an increase in the 

available labour supply’ (Devlin et al., 2014). On the other hand, in weaker periods when the pool of 

unemployed labour is larger and demand not as strong, firms will likely wait for wages to decline before 

increasing their stocks of labour.  
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Another prominent influence concerns the flexibility of the labour market, with those labour markets 

with lower levels of employment protection legislation better placed to accommodate changes in the 

supply of labour in the economy. This is because firms in flexible labour markets can make changes 

relating to the amount of labour employed, the hours worked, and the wages paid more easily (Devlin 

et al., 2014). The OECD finds that only the United States and Canada have greater labour market 

flexibility than the UK which implies, therefore, that the UK can adjust to labour supply shocks 

relatively quickly (Romei, 2017). 

 

With regard to the size of wage impacts, it is assumed that the labour market operates free of interference 

from actors beyond those supplying and demanding production inputs. In reality, however, exogenous 

actors – most prominently the domestic government – may introduce legislation that affects the labour 

market. The National Minimum Wage (NMW), for example, acts as a price floor below which wages 

cannot fall, and thus natives working in low-wage occupations may be unaffected following an 

immigrant supply shock. In such a scenario, economic theory would predict either a rise in 

unemployment – as firms would not be willing to hire labour for a wage that is greater than its marginal 

product – or a movement into self-employment. However, this is unlikely to be an important protection 

for natives other than those working in occupations towards the very bottom of the wage distribution. 

 

Finally, it is assumed that the labour market is operating at equilibrium with input prices equal to the 

marginal productivity of the last input utilised. However, Reed and Latorre (2009) note that if for some 

reason wages are higher – because of a sudden increase in retirement that results in a shortage of the 

relevant skill type, for example – this will send a signal that the returns in the industry are above average 

which, in turn, will induce foreign labour to migrate, increasing supply and pushing wages back towards 

equilibrium. As such, immigration may simply be a means of correcting a labour market imperfection 

that would have otherwise been corrected by another means, such as through a reskilling of natives. 

 

2.7. Conclusion 

The theoretical overview of the potential means by which the labour market may adjust to an immigrant 

supply shock presented in this chapter highlights the ambiguous impact of immigration on wages. Under 

a simple model where capital is separable in production and only one production technology can be 

used to produce a final good, immigration will affect wages only if it alters the skill mix in the receiving 

economy, with some natives gaining from this influx while others lose out. However, the size of any 

wage impacts will be mitigated if the labour supply is not perfectly inelastic or if immigrants and natives 

are imperfectly substitutable, while they will be increased if capital is not perfectly elastic. Predicting 

the wage impacts is more difficult still if capital is complementary for a particular skill group. 

 

Further, there are alternative mechanisms by which the labour market may adjust to supply shocks. It 

is plausible that firms will respond to an immigrant inflow that changes the skill mix in the economy 
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by changing their production technology to use the abundant factor more intensively. Again, the 

presence of capital-skill complementarity further complicates the prediction of wage impacts. If instead 

it is assumed that there are multiple industries and fixed output prices then immigrant inflows may 

induce a change in the composition of industries, with greater production of those goods which use the 

abundant factor intensively. Immigration will also have an ambiguous effect on firms’ offshoring 

decisions that will either attenuate or exacerbate any wage effects. Finally, there are a number of factors 

which may affect the size and duration of the impacts driven by immigration, such as the prevailing 

economic conditions and the NMW. 

 

As such, the following chapters seek to ascertain the degree to which the labour market adjusts along 

the aforementioned parameters. The next chapter reviews those estimation approaches that can be 

utilised to do this, while the fifth chapter empirically analyses the wage and employment effects of 

immigrant inflows, as well as their impact on occupational mobility. The sixth chapter evaluates 

whether immigration has induced changes in the technology mix – and specifically whether it leads to 

a change in the capital intensity of production – thus shedding light on the complementarity 

(substitutability) of capital to skilled (unskilled) labour. Finally, the seventh chapter examines the 

relationship between immigration and offshoring.  
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3. EMPIRICAL TECHNIQUES 

3.1. Ascertaining the wage impact of immigration 

To critically evaluate the empirical techniques utilised to determine the impact of immigration on the 

labour market, it is pertinent to first consider the issue facing the economist. They observe some 

outcome of interest – wages, for example – in the economy at t0, some point prior to immigration, and 

t1, some point after immigration (Dustmann, Glitz and Frattini, 2008). If they opt to simply compare 

average wages at t0 and t1 they will be able to infer very little; while immigration may have impacted 

wages over this period, it is not possible to disentangle this effect from those caused by any number of 

omitted variables, for example: changes in union membership, the productivity of labour, or the 

minimum wage (Angrist and Pischke, 2009). 

 

Therefore, the economist is required to obtain the missing counterfactual, the change in wages that 

would have ensued had no immigration taken place, wc-w0, and compare this to the change in wages 

that was observed, w1-w0, relating the difference between the two values to the change in the stock of 

immigrants, m1-m0, over the same period. This can be denoted as:  

 δDD =
(w1-w0) - (wc-w0)

(m1-m0)
  (3.1) 

As the economist does not observe the missing counterfactual, to yield an estimate of the wage effects 

of immigration they must reconstruct this value – this is the aim of the empirical techniques utilised in 

the literature. The following chapter analyses the three methods most commonly employed to ascertain 

the wage impact of immigration: the spatial correlation, skill-cell and hybrid approaches. It is worth 

noting that while the chapter focuses on wages as the outcome of interest, many of the problems that 

arise in the empirical analysis, and the solutions available to address these problems, are also relevant 

to the estimation of the effect that immigration has upon a range of outcomes, including employment, 

the technology mix, and offshoring.  

 

3.2. Spatial correlation approaches 

The spatial correlation approach seeks to reconstruct the missing counterfactual, and thus estimate the 

wage effects of immigration, by exploiting the regional variation in immigrant concentration (Raphael 

and Ronconi, 2007). To understand the idea behind this approach, consider the following. Suppose that 

the economy is comprised of two identical regions, R1 and R2, and that region R1 receives a supply shock 

of immigrant labour between time t0 and t1. The wage impact of immigration can be ascertained by 

comparing wages in R1 and R2 at the end of the period, relating this to the size of the immigrant inflow 

in each region. In this scenario, region R2 serves as the missing counterfactual: it represents R1 in the 

absence of immigration (Dustmann, Glitz and Frattini, 2007).  
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Typically, this is extended to multiple regions, with the average wage in a spatial unit regressed against 

the fraction of the population that are immigrants in the respective unit. However, when utilising a 

spatial correlation approach there a number of issues that must be addressed. I now discuss each of these 

in turn. 

 

3.2.1. Fixed effects 

The issue of fixed effects arises due to regional asymmetry. While it is assumed in the above example 

that both regions are identical prior to immigration, in reality this is not the case: some regions’ 

economic performance will be superior to others. While immigrant allocation is required to be random 

and independent of permanent labour market conditions, it will instead be influenced by the economic 

prosperity of an area. When estimating in levels, this self-selection will lead to the reporting of an overly 

positive or negative statistical correlation between immigrant shares and wages, ‘even in the absence of 

any genuine effects of immigration’ (Dustmann et al., 2003). 

 

This issue is resolved by estimating models that remove these fixed effects. Two approaches are 

common. The first involves estimating the relationship between a region’s immigrant share and wages 

using differences. This strategy, which forms the basis of a first difference regression model, removes 

fixed effects by relating changes in immigrant share to changes in wages. The second approach is known 

as within-groups estimation and forms the basis of fixed-effects regression models. It entails calculating 

an average immigrant share value for each spatial unit before then subtracting this average from each 

recorded observation for the respective unit. This removes any component that is constant over time. 

 

3.2.2. Simultaneity 

However, the utilisation of a first differences or fixed-effects regression will fail to completely mitigate 

the issue of immigrant self-selection when attempting to ascertain the impact of immigration over 

multiple periods. To understand why this is the case, suppose once more that there are two identical 

regions, R1 and R2, and that R1 experiences a positive economic shock between t0 and t1 that raises the 

wage rate. As immigrants observe this shock before deciding where to reside, their settlement between 

t1 and t2 will be endogenous. In turn, the issue of reverse-causality emerges: not only will immigrant 

inflows drive wage changes, but wage changes will drive immigrant inflows.  

 

Unless the omitted variable, recent economic shocks, can be controlled for the estimates obtained will 

be biased. An upward bias will arise if, for example, immigrants consciously consider wage growth 

when making settlement decisions – higher wage growth will be correlated with higher immigrant 

densities, potentially masking any depressive wage impacts (Dustmann et al., 2003). Conversely, a 

downward bias could emerge if immigrants are attracted to areas with low wage growth (if these regions 
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have falling property prices, for example). In this instance, the estimated wage impacts of immigration 

will be overly pessimistic.  

 

This issue of simultaneity, where the impact of the immigration variable on the dependent variable and 

vice versa cannot be disentangled, is commonly addressed in one of two ways. The first is to exploit 

some “natural experiment” that avoids the issue of endogeneity altogether. This approach was pioneered 

by Card (1990) in his study of the wage effects experienced by natives in the Miami labour market 

following the Mariel Boatlift: this migration followed Fidel Castro’s declaration that Cubans wishing 

to immigrate to the US were ‘free to leave’. Similarly, Glitz (2012) exploits a German policy which 

sought to ensure an even distribution of immigrants across the country by allocating ethnic Germans to 

different regions according to the proximity of family members. However, while dispersal policies 

exogenously distribute immigrants and thus are attractive instruments, they are only suitable if the size 

of regional inflows allocated under the policy varies across regions. 

 

For the UK, Lemos and Portes (2013) examine the wage impacts of immigration that occurred following 

the EU8 accession in 2004. They consider this inflow to be exogenous because ‘the timing of the inflow 

did not depend on economic conditions in the UK’, with many choosing to migrate to the UK because 

of the absence of transitional restrictions. However, while natural experiments avoid issues relating to 

endogenous immigrant allocation, their narrow focus limits their external validity and thus means it is 

difficult to generalise the results yielded to more common immigrant inflows (Lewis and Peri, 2015). 

 

The second method, which features more frequently in the literature due to the sporadic nature of natural 

experiments, entails the utilisation of an Instrumental Variable (IV) to obtain a measure of immigrant 

inflows that is unaffected by recent economic shocks and thus permits the identification of the true 

causal impact of immigration on wages (Dustmann, Glitz and Frattini, 2008). To be considered a valid 

instrument, Cameron and Trivedi (2005) note than an IV must:  

 

• be exogenous to changes in wages, associated exclusively through its impact on a region’s 

immigrant share; and  

• be uncorrelated with, or orthogonal to, the error term, recent economic shocks.  

 

These assumptions are required to hold as if wages, y, were dependent on both x, a region’s immigrant 

share, and z, the IV, then in a model which regressed x on y, z would be omitted from the model, 

absorbed into the error term and thus correlated with the error term. This requirement is called the 

“exclusion restriction”. Additionally, to be considered informative the instrument must be strongly 

correlated with the endogenous immigrant share variable – in other words, it must be “relevant”. 

 

In the literature, instrumental variables are typically utilised in two-stage least squares estimation, an 

extension of ordinary least squares (OLS) which estimates a causal relationship between immigration 
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and wages in two stages. In the first stage, the supply-driven element of immigrant inflows – which is 

exogenous and thus uncorrelated with the error term – is imputed by regressing endogenous, or actual, 

immigrant inflows on the instrument. Then, in the second stage, these imputed inflows replace endo-

genous inflows in the regression of interest. In other words, the original regression is estimated, but 

actual immigration is replaced in the regression by the supply-driven inflows imputed in the first stage. 

 

A number of different IVs have been employed in the research estimating the labour market effects of 

immigration. Peri et al. (2014) and Kerr and Lincoln (2010) utilise the varying restrictiveness in the 

number of H1-B visas – a visa offered to skilled individuals in the US – issued to immigrants (Lewis 

and Peri, 2015), while Pugatch and Yang (2011), somewhat imaginatively, predict Mexican immigrant 

flows to the US using the variation in rainfall on the basis that this affects economic conditions and 

induces migration from the host country (Chaflin, 2013). 

 

However, the most commonly used IV in the literature, known as the shift-share instrument, capitalises 

on the tendency of immigrants to move into enclaves established by earlier immigrant cohorts of the 

same origin or ethnicity (Dustmann, Glitz and Frattini, 2007). These past settlement patterns are an 

appropriate instrument as, although they do not directly impact wages, Bartel (1989) finds them to be 

the most important factor in the locational decisions of immigrants.  

 

The IV is constructed in the following way, as outlined by Lewis and Peri (2015). Let Mcr/Mc represent 

the share of immigrants from an earlier cohort from country c residing in region r at some point prior 

to the start of the period of study (time b), and let Mc denote the total number of immigrants from source 

country c who reside in the UK in the current year (time t). If the immigrant distribution is summed for 

all source countries then, in the absence of any demand-pull factors, the number of immigrants who 

would be expected to enter region r over the period is equal to: 

where Mrt
̂ , called the “imputed stock” of immigrants in region r, is typically normalised by some 

measure of the size of the cell, such as the local population. As such, the final instrument for region r 

at time t is mrt = Mrt̂ ∕Lrt, where Lr is the initial labour market population in the region.  

 

It is worth noting that for the instrument to estimate the “true effect” of a region’s immigrant share on 

wages, it requires that immigrants who settle in regions based upon ethnic networks are not radically 

different from all other immigrants (for example, if immigration is driven by regional demand 

conditions in the receiving country). If this is the case then the IV estimate will not be true for an 

increase in a region’s overall immigrant share, but only for an increase in the subpopulation of 

immigrants who settle in regions based on past settlement patterns. This is called the Local Average 

 Mrt̂ = ∑
Mcr,b

Mc,bc
* Mc, t (3.2) 
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Treatment Effect (Lozano and Steinberger, 2010). See Section 3.6 for a discussion of the most 

appropriate definition of immigration. 

 

Further, Aydemir and Borjas (2011) criticise the legitimacy of lagged immigrant shares as an IV, noting 

that if economic shocks are highly correlated over time then it could lead to a scenario where the earlier 

immigrant cohort was attracted to a region by the same demand-pull shock as immigrants arriving in 

the current period. However, the serial correlation in these opportunities, which would violate the 

orthogonality conditions required in a valid instrument, can be mitigated if the instrument is constructed 

using a sufficient time lag. Similarly, the instrument would be invalidated if the earlier cohort relayed 

information concerning economic conditions to immigrants in the country of origin and this influenced 

the inflows of that group (Lafortune, Lewis and Tessada, 2019). 

 

Finally, Jaeger, Ruist and Stuhler (2018) raise concerns that serial correlation in immigrant inflows may 

lead to a conflation of the short and long run impacts of immigration on the labour market, which is 

exacerbated when the shift-share instrument is utilised. This is discussed in more detail in Section 3.7. 

 

3.2.3. Attenuation bias 

Another issue encountered by economists is caused by poor quality of available data, often with regard 

to small sample sizes, where the wage effects of immigration will be underestimated because the 

regression observes changes in immigrant share (caused by errors) that do not correspond to changes in 

wages (Ost, n.d.). Aydemir and Borjas (2011) affirm that this measurement error will be exacerbated 

when utilising techniques that remove fixed effects because such methods leave very little identifying 

variation in the immigrant share variable and thus allow errors to play a disproportionately large role.  

 

Indeed, Aydemir and Borjas test for this measurement error by comparing the wage effect of 

immigration estimated using Canadian and US census data to other datasets which have a smaller 

sample size, finding that the estimated wage effect becomes progressively more attenuated as the sample 

size falls, owing to an increase in sampling error. See Aydemir and Borjas for a more in-depth 

discussion. Instrumental variables can also be employed to address attenuation bias because, unlike the 

biased immigrant share variable, the instrument is uncorrelated with the error term.  

 

3.2.4. Interregional mobility 

The final issue worth discussion is the concept of interregional mobility. As first noted by Borjas, 

Freeman and Katz (1997), labour markets are not self-contained; if immigration does lead to a negative 

wage impact then natives may respond by ‘moving their labour or capital to other cities.’ This endo-

genous migration shifts the supply of labour in the affected region back towards its pre-migration level 

and disperses the wage impact of the supply shock throughout all regions in the economy. As such, no 

immigration-induced wage effects will be identified by the economist. It is worth noting that wages do 
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not necessarily have to decline in nominal terms for interregional mobility to occur, but could instead 

decline in real terms; if, for example, immigration to a region leads to an increase in local house prices.  

  

The first question concerns whether native outmigration actually occurs in response to immigrant 

supply shocks. Borjas (2006) examines native mobility across education-experience cells and finds that 

native outmigration attenuates 40 to 60 per cent of the wage impacts of immigration. However, Peri and 

Sparber (2011a) note that the native share in a cell appears both as a dependent and an independent 

variable in Borjas’s specification, adding that this ‘potentially severe limitation’ biases estimates 

towards finding a negative relationship. 

 

An alternative method is employed by Card (2007). Using a model that controls for a set of city 

characteristics, Card regresses the change in the total population of the 100 largest metropolitan areas 

between 1980 and 2000 against the change in the share of immigrants in the population over the same 

period. Card yields a large OLS estimate of 2 which suggests that positive economic shocks attract both 

immigrants and natives to a region. The results of Card’s IV estimation, which utilises the shift-share 

instrument, are consistent with this interpretation; the coefficient falls to 1, indicating that each 

additional immigrant adds 1 to the total city population and thus does not induce outmigration. Peri and 

Sparber (2011a) note that this methodology, which obtains similar results to those obtained by Card and 

DiNardio (2000) and Card (2001), produces consistently correct estimates and thus constitutes their 

preferred specification. 

 

Turning to the UK labour market, Hatton and Tani (2005) examine the relationship between 

immigration and regional migration flows between 11 UK Government Office Regions over the period 

1981 to 2000. Their coefficients for the UK as a whole are consistently negative but insignificant, 

although they obtain significant negative estimates for southern regions, with an inflow of 100 

immigrants predicted to displace 44 individuals to other regions. One limitation of the study is that 

rather than utilising instrumental variables estimation, Hatton and Tani use a one period lagged value 

of net immigration, exposing the estimates to potential endogeneity concerns.  

 

Sá (2014) opts to use the shift-share instrument in a modified version of Card’s (2007) specification, 

where the dependent variable is the change in the share of natives in the population as recommended 

by Peri and Sparber (2011a). She finds that an immigrant inflow to a local authority of 100 leads to 

native outmigration of 87, a figure which rises to 97 when the data is disaggregated by education group. 

It is likely that the size of these estimates owe to Sá’s decision to conduct her analysis at the local 

authority level: the size of displacement effects increase as the geographical unit of study becomes more 

disaggregated. However, local authorities do not reflect local labour markets, and thus it is plausible 
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that the analysis incorrectly categorises as native outmigration mobility within the same labour 

market.10 

 

Nonetheless, Giulietti (2009) contests these findings. Using an IV model based on Card (2001), he 

segments local authorities into education-age cells and regresses the population growth in these cells 

against the growth in the cell’s immigrant population, finding that natives and immigrants are attracted 

to the same areas – for every ten immigrants that enter a cell, four natives join the population while 

three earlier immigrants leave. Similarly, Nathan (2011) utilises Card’s (2005) outmigration model and 

obtains insignificant OLS estimates after the inclusion of fixed effects and year dummies. Crucially, 

Nathan’s analysis examines mobility between Travel to Work Areas (TTWAs), a level of aggregation 

which more accurately reflects closed labour markets. See Section 4.1 for a discussion of TTWAs. 

 

Gregg, Machin and Manning (2004) produce descriptive statistics which suggest that interregional 

mobility rates among unskilled labour is low, which they posit occurs because the gains obtained from 

interregional migration are lower for these workers. Moreover, they find that regional mobility is lower 

in periods of recession, particularly following a fall in house prices. Lemos and Portes (2008) examine 

native mobility following the EU8 accession in 2004. They argue that those natives who were most 

affected by immigrant supply shocks – those working in low-paid unskilled occupations, notably in 

London – are likely to be “area-bound” due to the high costs associated with mobility. Indeed, they 

estimate the impact of EU8 immigration on net native outmigration at several geographical aggregation 

levels and find that it had at most a small impact on native mobility. 

 

Therefore, the effect of immigration on natives’ choice of location is unclear. Suppose, however, that 

interregional mobility does occur and so is an issue facing the economist; it can be addressed in two 

ways. One strategy is to measure and include regional outflows of natives and earlier immigrants into 

the estimation. However, because these outflows are endogenous they will be correlated with local 

economic shocks (in a similar fashion to immigrant inflows), thus creating a further simultaneity issue. 

Although the solution would be to use an IV, what instrument would qualify as a suitable instrument is 

‘theoretically unclear’ (Dustmann, Glitz and Frattini, 2007). 

 

Alternatively, outmigration can be internalised through the utilisation of larger spatial units. Consider 

a native outflow from Norfolk to Suffolk following a supply shock. While endogenous outmigration 

will be problematic in a specification where administrative counties are chosen for spatial units – the 

two are separate counties – this will not be the case if the larger Government Office Regions are used 

– both are within the region East of England. The effect of higher aggregation is highlighted by the 

difference between Sá and Hatton and Tani’s estimates. However, Lewis and Peri (2015) note that even 

 
10 For example, London is comprised of 32 local authorities but represents one labour market. 
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if native outmigration does occur, it is not a good reason to abandon the spatial approach: the estimates 

generated will still be informative so long as natives do not fully undo the change in skills induced by 

immigration. Indeed, it is a legitimate adjustment margin to supply shocks and any wage effects induced 

by it, although not one examined in this study.  

 

3.3. Skill-cell approaches 

The skill-cell approach was pioneered by Borjas (2003) who was unsatisfied with the solutions offered 

to address immigrant self-selection and interregional mobility. Alongside a more structural approach, 

outlined in Box 3.1., he proposed an empirical approach that is conducted at the national level where 

cells are comprised of workers with similar levels of human capital. Noting that individuals with the 

same level of education but different levels of work experience are imperfect substitutes, Borjas defines 

labour market cells by both education and experience and assumes that individuals within these cells 

are perfect substitutes, so that workers in the lowest education group only compete with workers in their 

experience cell, for example. The change in the cell’s wages is then regressed against the change in the 

respective cell’s immigrant share over the same period. 

 

The skill-cell approach is robust to issues relating to interregional mobility and benefits from the fact 

that, unlike an individual’s residence, skills cannot be easily changed in response to an immigrant supply 

shock (Ottaviano and Peri, 2012). It is also likely that attenuation bias will be mitigated when utilising 

this approach as the labour market is segmented into fewer cells. However, despite these benefits the 

estimation strategy is not without issues. Again, it is worth examining these in turn. 

 

3.3.1. Cell misallocation 

The primary issue with the skill-cell approach concerns the assumption of perfect substitution between 

immigrants and natives in a given education-experience cell. Manacorda, Manning and Wadsworth 

(2012) test this assumption and estimate the elasticity of substitution between immigrants and natives 

with the same level of education and experience in the UK, finding a low degree of substitution between 

recent immigrants and natives but a higher degree of substitution between recent immigrants and earlier 

immigrants. Similarly, Ottaviano and Peri (2012) find that natives and immigrants in the US labour 

market are imperfect substitutes – although they are more substitutable than in the UK – and also 

estimate a high degree of substitution between recent and earlier immigrants.11 

 

If immigrants with a given level of education and experience are not perfect substitutes for natives with 

equivalent skills then they may be forced to enter jobs towards the bottom of the skill distribution that 

do not correspond to their observed skills. This downgrading will bias the estimates yielded, with the 

 
11 However, as noted in Box 3.1., these estimates may be unreliable (ironically, because of the imperfect 

substitutability of natives and immigrants!). 
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direction of this bias ambiguous so that the wage impact of immigration could plausibly be either 

underestimated or overestimated (Dustmann, Schonberg and Stuhler, 2016). While there are many 

potential causes of this immigrant downgrading, it is likely to be driven by the time required to integrate 

in order to find a suitable job, a lack of complementary skills – proficiency in the domestic language or 

knowledge of the domestic culture, for example – which leads to the imperfect transfer of human capital 

acquired in the country of origin, or by labour market discrimination. 

 

Dustmann, Frattini and Preston (2013) compare the occupational distribution of immigrants and natives 

by educational attainment and find evidence of substantial downgrading in the UK labour market. 

Similar evidence is obtained by Dustmann, Schönberg and Stuhler (2016) which indicates that only 

Box 3.1: Structural skill-cell approaches 

The roots of the structural skill-cell approach trace back to Borjas, Freeman and Katz (1997). Noting 

that immigration-induced supply shocks change the wage structure in the economy by altering the 

relative endowments of skilled and unskilled labour, they propose the factor proportions approach, 

a strategy where the relative supplies that would have been observed in the absence of immigrant 

inflows are estimated using simulations (Dustmann, Glitz and Frattini, 2007). 

 

Concluding that this approach is ‘ultimately unsatisfactory’, Borjas (2003) assumes that the 

aggregate technology of the labour market can be represented in terms of a three-level nested 

constant elasticity of substitution (CES) production function where workers are partitioned first into 

different education groups and then again into different experience groups (Lewis and Peri, 2015). 

Borjas uses observations of wages and employment levels to estimate the elasticity of substitution 

between education-experience and education groups, which are then used to simulate the direct 

partial effect of immigration (due to an increased supply of workers with the same skills) and the 

indirect total effect (due to an increased supply of workers with different skills) (Peri, 2016). 

 

Ottaviano and Peri (2012) extend Borjas’s model by including the interaction between capital and 

labour and, after noting that immigrants and natives are imperfect substitutes even within a given 

education-experience group, by adding an additional layer to the nest that differentiates workers 

with a given level of education and experience according to their birthplace. 

 

However, these elasticity estimates will be biased in the presence of downgrading. This bias arises 

because an increase in the number of immigrants occupying skilled occupations will be detected 

(incorrectly) and, because many of these skilled immigrants are working in unskilled occupations, 

their wages will appear lower than is actually the case. As a result, natives and immigrants will 

appear to be imperfect substitutes. See Dustmann and Preston (2012) for an in-depth discussion. 
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24.6 per cent of immigrant arrivals to the UK between 2003 and 2005 worked in skilled occupations, 

despite the fact that 69.7 per cent of these arrivals would be classed as skilled according to their reported 

education. They also find that downgrading occurs in the US and German labour markets, while 

Voitchovsky (2014) and Eckstein and Weiss (2004) find evidence of downgrading for the Irish and 

Israeli labour markets respectively. 

 

Dustmann, Schönberg and Stuhler (2016) affirm that over time immigrants will upgrade and take up 

jobs which reflect their observable characteristics – indeed Dustmann, Frattini and Preston (2013) 

produce statistics which indicate that upgrading occurs after two years in the UK – and so the issue can 

be partially addressed by assessing the impact of immigration at decadal, as opposed to annual, 

frequency. However, as decadal estimation will capture other long run labour market responses, such 

as capital adjustments, it is only suitable when ascertaining long run wage effects (Lewis, 2013). 

 

3.3.2. Occupational transfers 

An alternative specification entails the division of the labour market into occupation-experience cells. 

While this approach avoids the issue of downgrading by allocating immigrants and natives into cells 

where they compete directly with one another, it is instead susceptible to occupational transfers. The 

idea is similar to that of interregional mobility; natives respond to an immigration-induced wage decline 

by changing their occupation, thus dispersing the effects throughout the labour market. As a result, the 

economist does not fully identify the wage impacts of immigration. 

 

This occupational mobility was discussed in Section 2.3. If immigrants have a comparative advantage 

in performing certain types of tasks, they will concentrate in those occupations to which their skills are 

suited, where wages will subsequently fall. However, in response natives will transfer into those 

complementary occupations where wages will have risen, driving both the relative labour supply and 

relative wages back towards their pre-migration equilibrium. Further, this endogenous movement 

allows natives and immigrants to specialise in those occupations in which they concentrate, further 

offsetting any negative wage effects (Lewis and Peri, 2015).  

 

That natives endogenously transfer occupations is disputed. Lemos and Portes (2013) argue that 

occupations represent relatively closed labour markets for unskilled individuals because transfers 

require a large investment in retraining over a long period. Similarly, Friedberg (2001) posits that such 

mobility is counterproductive for unskilled natives in light of downgrading – as aforementioned, after 

a period, immigrants will move up the skill distribution and (theoretically) will exert pressure on skilled 

wages. 

 

However, other studies find evidence to support the idea of occupational transfers. D’Amuri and Peri 

(2014), for example, use data from 15 European countries and find that immigrant inflows into unskilled 
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occupations pushes natives towards ‘more complex’ occupations (Lewis and Peri, 2015). At the higher 

end of the occupational distribution, Borjas and Doran (2012) study the influx of Soviet mathematicians 

into the US in the 1990s and show that those Americans whose work overlapped with the Soviet 

mathematicians moved to different institutions in response.  

 

For the UK, Becker and Fetzer (2018) find that natives in those local authorities which experienced 

greater levels of EU8 and EU2 immigration are more likely to move out of manual occupations towards 

the bottom of the distribution – elementary and process and plant operator jobs, for example – and into 

communication occupations higher up the distribution, such as caring personal service jobs and 

manager and director roles.  

 

Few solutions have been offered to address the problem of occupational transfers. Card (2001) affirms 

that this issue can be solved by considering an individual’s occupation as a ‘probabilistic outcome that 

depends on underlying characteristics’, including age, education, sex, and race. Moreover, it is logical 

that the solutions proposed to address interregional mobility – measuring occupational outflows or 

utilising larger occupational units that internalise endogenous movements – could also be used here.  

 

It is worth noting that education cells are not exempt from identification issues arising due to 

endogenous native transfers. Hunt (2016) finds that an increase in the share of immigrants in a US state 

increases the probability that young natives will complete 12 years of schooling by 0.3 percentage 

points, consistent with the hypothesis that immigration induces educational upgrading by raising the 

returns to completing high school, while Jackson (2015) yields estimates which indicate that state-level 

increases in the ratio of unskilled-to-skilled immigrants raise the native college enrolment rate. 

Similarly, Smith (2012) finds that an increase in the population of less educated immigrants reduces the 

fraction of high school students who work while in school, which he conjectures can be interpreted as 

an increased focus on schooling owing to increased competition in unskilled occupations. 

 

However, as with interregional mobility, this is a legitimate margin of adjustment that will not lead to 

the obtainment of uninformative estimates unless it completely reverses the effects of immigration.  

 

3.3.3. Simultaneity 

Endogeneity bias is also a cause for concern in skill-cell approaches. Just as immigrants may opt to 

settle in those regions that are experiencing positive economic shocks, if an education-experience group 

is experiencing higher wage growth, it is reasonable to expect that immigrants with that level of 

education and experience will be attracted to the receiving country. Indeed, Borjas (2003) notes that if 

this endogenous immigration occurs then skill-cell estimates ‘should be interpreted as lower bounds of 

the true impact of immigration.’ 
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Llull (2017) shows that the shift-share instrument is a poor predictor of immigration patterns across 

skill groups, and instead exploits the fact that distance between the sending and receiving country has 

a large impact upon an individual’s migration decision, particularly for less-educated and middle-aged 

immigrants. This, Llull posits, could be explained by the fact that the former are more financially 

constrained while the latter are likely to migrate with more dependent family members, both of which 

would increase the costs associated to distance. He uses four push factors that are positively associated 

with immigration but uncorrelated with wages – wars, political regimes, natural disasters, and economic 

variables – and produces estimates of more than twice the magnitude of his OLS estimates, thus 

indicating the upward bias of skill-cell estimates in the absence of an IV.  

   

3.4. Hybrid approach 

A third approach commonly employed by economists is a hybrid of the spatial correlation and skill-cell 

methodologies. Under this approach the labour market is segmented by both regions and skill levels, 

where skills are defined by either education or occupation. As a result, the imputed immigrant inflow 

is required to also reflect the skill distribution of immigrants.  

 

As in equation (3.2), Mcr/Mc represents the share of immigrants from an earlier cohort residing in region 

r at some point prior to the period of study, but Mci instead denotes the total number of immigrants from 

the respective county of origin with type-i skills. The instrumented immigrant inflow is therefore: 

The change in skill-specific wages within a region is then regressed against the imputed skill-specific 

immigrant shock in that region (Dustmann, Schönberg and Stuhler, 2016).  

 

Further, as the hybrid approach relies upon both the geographical settlement of immigrants and their 

labour market skills, it is susceptible to the issues raised in the evaluation of both the spatial correlation 

and skill-cell approaches. These problems can be remedied by the same means aforementioned.  

 

Lewis and Peri (2015) note, however, that the issue of interregional mobility and, it logically follows, 

occupational mobility, can be mitigated by using as the key independent variable of interest the change 

in the total supply of skills in a region – in other words, the change in the stock of both immigrants and 

natives with a given level of skills in a region – rather than the change in the share of immigrants. When 

this independent variable is used, the first stage of the regression ‘implicitly adjusts for any skill-specific 

native mobility’. 

 

 Mirt
̂  = ∑

Mcr,b

Mc,bc
* Mic, t (3.3) 
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3.5. Parameter interpretation 

One important distinction between the three empirical approaches concerns the parameter that they 

produce. Dustmann, Schönberg and Stuhler (2016), hereafter DSS, note that the models identify 

‘conceptually different parameters’ that have different interpretations and thus are not directly 

comparable. It is worth briefly analysing the correct interpretation of these parameters when the labour 

supply is perfectly inelastic, so that there is no employment response to immigration. 

 

3.5.1. Spatial correlation parameter 

In a typical spatial correlation estimation strategy, ΔlnWiart, the change in the log wages of natives in 

education group i and experience group a in region r, is related to the total region-specific immigration 

shock, Δmrt, controlling for nationwide education-experience specific time trends, (sia⋅ ∆τt): 

Suppose once more that there are two identical regions, R1 and R2, and that region R1 receives a supply 

shock of immigrant labour between t0 and t1, the parameter θia
spatial

 equals a difference-in-difference 

estimator where differences are taken over time and across regions. Therefore, the parameter identifies 

the total effect of immigration on the wages of a particular education-experience group. This is a more 

policy relevant parameter since, as noted by Peri (2014), in addition to considering any direct effects 

due to the substitutability of labour, the total effect also considers complementarities across skill and 

experience groups, as well as wider impacts such as productivity responses and firm capital adjustments.  

 

3.5.2. Skill-cell parameter 

Conversely, Borjas’s (2003) skill-cell model (re-written as a first difference equation) regresses ΔlnWiat, 

the change in the log wages of natives with education i and experience a at time t, against the change 

in the share of immigrants in the respective group, Δmiat, using the following estimation equation: 

where the variables τt, si, and xa are time, education, and experience fixed effects respectively. The 

parameter θ
skill

 therefore takes differences over time, experience, and education groups. However, the 

time fixed effects in first differences absorb any effects of immigration common to all education-

experience groups, while the education-time fixed effects difference out any effects of immigration 

common to all experience groups within education groups and the experience-time fixed effects capture 

the immigration shock common to all education groups with a given level of experience.  

 

As a result, the parameter θ
skill

 identifies how immigration affects the wages of experienced relative to 

inexperienced natives in the same education group. DSS therefore conclude that the parameter is not 

 ∆lnWiart= θia
spatial

∆mrt+ (sia⋅ ∆τt) + ∆εirt. (3.4) 

 ∆lnWiat= θ
skill

∆miat+ ∆τt + (si⋅ ∆τt) + (xa⋅ ∆τt) + ∆εiat (3.5) 
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informative about either the overall effects of immigration, nor about its distributional effects between 

education groups. This view is supported by Edo (2019a) and Foged, Hasager and Yasenov (2021). 

 

3.5.3. Hybrid parameter 

A typical hybrid estimation model relates ΔlnWirt, the change in the wages of natives in education group 

i and region r, to the education-specific change in the share of immigrants in that region, Δmirt, 

controlling for both education- and region-specific time trends, (si⋅ ∆τt), and (sr⋅ ∆τt): 

Therefore, the parameter θ
spatial, skill

 is a triple difference estimator which takes differences over time, 

across regions, and across education groups. However, because the fixed effects absorb both the effect 

of immigration common to all regions and to all education groups, the parameter θ
spatial, skill

 identifies 

how immigration affects the wages of unskilled relative to skilled natives. DSS therefore note that the 

parameter is informative about the distributional effects of immigration between education groups, 

rather than the overall effects. 

 

3.5.4. Perverse effects 

The previous subsections analyse the correct interpretation of the parameters produced by the three 

approaches when it is assumed that the labour supply is perfectly inelastic. However, in reality natives’ 

labour supply is elastic to some degree, and therefore immigration could induce both a wage and 

employment response. Further, labour supply elasticities are unlikely to be homogenous but instead will 

likely differ across both education and experience groups. Dustmann, Schönberg and Stuhler (2017), 

for example, find that the labour supply of older German workers is more elastic than that of their 

younger counterparts, consistent with the view that younger workers are more willing to accept wage 

cuts to avoid scarring, while older workers have easier access to social security and unemployment 

benefits. It is worth examining if, and indeed how, this phenomenon – which DSS refer to as perverse 

effects – complicates the interpretation of the parameters. 

 

As in DSS, suppose that immigration is relatively unskilled and that unskilled workers’ labour supply 

is more elastic than that of their skilled counterparts. Turning first to the skill-cell approach, the estimate 

obtained will be difficult to interpret – and potentially uninformative – because the relative wage effect 

of one experience group versus another will differ between skilled and unskilled workers. As a result, 

the relative effects between the groups are incorrectly aggregated.  

 

The hybrid approach fares better. The parameter remains informative about the effect that immigration 

has upon different education groups, but DSS advise that employment responses are also studied to give 

a clear picture of the labour market response. Similarly, the total wage effect estimated by the spatial 

 ∆lnWirt= θ
spatial, skill

∆mirt+ (si⋅ ∆τt) + (sr⋅ ∆τt) + ∆εirt (3.6) 
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correlation approach remains informative in the presence of perverse effects, but it is again optimal to 

identify both the wage and employment effects that ensue. 

 

3.6. Immigration variable specification 

Up until this point the discussion has focused upon the benefits and drawbacks of the three primary 

empirical strategies in the immigration literature, but it is important to also consider how the sign and 

magnitude of the estimates produced by the model can vastly differ depending upon the specification 

of the immigration variable, as discussed by Card and Peri (2016). 

 

They note that, in light of the fact most empirical studies assume that natives and immigrants can be 

assigned to skill groups, the immigrant share variable should relate native outcomes to the size of the 

immigrant inflow relative to the size of the labour force in the initial period. In other words, if Mit 

denotes the number of immigrants with skill level i at time t, and Nit denotes the corresponding number 

of native workers – which together sum to Lit, the entire labour force – the empirical equivalent of this 

theoretical assumption is: 

This, in turn, can be estimated using the model: 

where yit refers to the outcome in question, si and τt denote skill group and time fixed effects 

respectively, and εit denotes an idiosyncratic error. Card and Peri note, however, that some studies – 

including Borjas (2003) and Aydemir and Borjas (2011), for example – relate native outcomes to the 

share of immigrants in their skill group at time t1: 

which is equivalent to models of the form: 

where θr denotes region fixed effects. Card and Peri note that estimates based on equation (3.10) are 

approximately equivalent to estimating the first difference model: 

However, while equations (3.8) and (3.11) look much alike, they lead to ‘dramatically different 

conclusions about the relationship between immigration and labour market outcomes,’ owing to the fact 

equation (3.11) confounds the change in the share of immigrants within a labour market cell with the 

change in the number of natives in the respective cell. Further, this confounding may be particularly 

 mit = 
Mit1-Mit0

Nit0+Mit0

 = 
∆Mit1

Lit0

 . (3.7) 

 ∆y
it
= mit+ si+ τt + εit  (3.8) 

 p
it
=

Mit1

Nit1+Mit1

 =
Mit1

Lit1

 , (3.9) 

 y
it
= p

it
+ si+ τt + θr + vit , (3.10)  

 ∆y
it
= ∆p

it
+ si+ τt + ∆vit . (3.11) 
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serious if changes in the number of natives in a given skill group are positively correlated with changes 

in the groups’ wages: such a correlation – which will arise if there are demand shocks that raise wages 

and draw in native labour – will lead to a fall in the immigrant share of those cells where wages are 

rising, thus inducing a negative bias. Moreover, it logically follows that such a bias could occur when 

utilising the spatial correlation approach if natives relocate to those regions where wages are rising. 

 

Card and Peri then go on to analyse how the change in immigration variable affects the sign and 

magnitude of the parameter. When they estimate equation (3.11), all of their immigrant share results 

are statistically significant and negative, particularly at higher levels of aggregation. Conversely, when 

they estimate equation (3.8), they produce estimates which ‘are all relatively small in magnitude and, 

except at the national level, positive.’ (p.1,340) This highlights that the immigrant share variable, 

utilised in the majority of UK literature, may report an overly negative picture of immigration’s impact 

upon wages. 

 

3.7. Serial correlation of immigration 

As noted in Section 3.2.2, the shift-share instrument which exploits the spatial distribution of immigrant 

cohorts has been widely used in the immigration literature. However, Jaeger, Ruist and Stuhler (2018) 

(JRS) raise concerns that the instrument conflates the short and long run labour market responses to 

immigrant inflows. To understand why, consider the following thought experiment. Suppose that the 

economy is comprised of two regions, R1 and R2, which are in equilibrium and thus identical at time t0, 

but that region R1 receives a supply shock of immigrant labour between time t0 and t1. It is reasonable 

to assume that wages in the region will fall in t1 due to immigration, but that this wage decline will in 

turn induce a dynamic adjustment process which will offset the initial response of wages. For example, 

firms may alter their technology mix to more labour-intensive production techniques.  

 

Since the location of earlier immigrant cohorts influences settlement decisions, immigrants who arrive 

between time t1 and t2 will be attracted to R1 and thus will induce another negative wage effect. 

However, because the country of origin distribution of immigrant inflows is highly serially correlated, 

the economist will be unable to separate the (negative) short run wage effect driven by the recent inflow 

with the (positive) long run wage effect caused by the earlier inflow. JRS add that this is exacerbated 

by the use of the shift-share instrument, as it relies exclusively on the serial correlation in immigrant 

inflows.  

 

To address this, JRS propose a multiple instrumentation procedure, where a lag of the shift-share 

instrument is included in the empirical model. This lagged instrument will capture the long run reaction 

to supply shocks, while the original instrument will capture the short run response. They note that 

because the difference between the two instruments comes only from the variation over time in the 

composition of national inflows – the base year used to calculate shares is the same – the two 
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instruments will be highly correlated if compositions change little from one period to the next, which 

will provide little distinct variation in each instrument to identify separately both first stage equations. 

 

3.8. Conclusion 

This chapter has evaluated the three notable methods of empirical analysis employed in the immigration 

literature: the spatial correlation approach, the skill-cell approach, and the hybrid approach, as well as 

briefly outlining the structural skill-cell approach. The spatial correlation approach regresses the wages 

of natives in a region against the total region-specific immigration shock. Any bias arising due to fixed 

effects is removed by using first differences or within-groups estimation, while simultaneity can be 

addressed through the utilisation of an exogenous instrumental variable. Although this approach is 

susceptible to bias due to interregional mobility, which disperses wage effects throughout the economy, 

the parameter estimated – the total effect of immigration on the wages of a particular group within a 

region – will remain informative so long as this does not fully undo any wage effects. Further, the 

estimates continue to be accurate in the face of perverse effects. 

 

The skill-cell approach regresses the change in the wages of natives within an education- or occupation-

experience cell against the change in the share of immigrants within the respective cell. As faster wage 

growth in some cells may induce immigration, simultaneity also represents a problem when employing 

this empirical approach. Again, this can be remedied through the utilisation of an appropriate 

instrumental variable. Moreover, although the model is robust to interregional mobility, it is susceptible 

to native outmigration in the form of occupational transfers or educational upgrading, while imperfect 

substitution between immigrants and natives may lead to downgrading which will bias the estimates 

yielded, as will the presence of perverse effects. Finally, the parameter produced refers to the effect that 

immigration has upon the wages of experienced relative to inexperienced natives in the same education 

group. 

 

The hybrid approach relates the change in the wages of natives in a region with a given level of 

education to the education-specific immigrant shock in that region, and is susceptible to the issues raised 

in the analysis of the aforementioned approaches. This approach benefits from the fact the parameter 

estimated by the model – the effect of immigration on the wages of unskilled relative to skilled natives 

– remains informative in the presence of perverse effects, and that endogenous native mobility can be 

addressed by using the change in the total supply of skills in a region as the key independent variable. 

 

In light of the fact that the parameter estimated by the spatial correlation approach is more policy 

relevant, robust to both downgrading and perverse effects, and plausibly unaffected by interregional 

mobility (in the case of the UK), each of the three empirical chapters utilise this approach. Moreover, 

the empirical chapters follow the precedent set in the earlier literature and use the shift-share instrument 

to impute exogenous inflows of immigrants. However, the fifth chapter departs from previous UK 
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studies and regresses native outcomes against the size of the inflow relative to the labour market group 

in the prior period, as preferred by Card and Peri (2016), and also employs the multiple instrumentation 

procedure proposed by Jaeger, Ruist and Stuhler (2018) to separate the short run impact of immigration 

from the long run impacts. In the next chapter, a further justification for the decision to use the spatial 

correlation approach, as well as a review of the immigration trends over the period of study, is provided. 

 

While this chapter has conducted an examination of the empirical techniques at the disposal of an 

economist seeking to ascertain the impact of immigration on wages, these approaches can be modified 

to identify the effect of immigration upon employment, the technology mix, and offshoring; therefore 

many of the issues raised – and the solutions proposed – are of relevance to the empirical analyses in 

Chapters 6 and 7 where wages are not the outcome of interest.   
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4. UK POPULATION AND IMMIGRATION: DATA AND SPECIFICATION CHOICES 

Each of the three empirical studies which comprise this thesis examine the labour market effects induced 

by immigration over the same decade, with the estimates produced using population characteristics and 

immigrant stock data sourced primarily from one dataset: the Labour Force Survey (LFS). Therefore, 

before conducting these analyses it is pertinent to first describe the survey and discuss the characteristics 

and trends of both immigration and the population as a whole over the period of study.12 

 

4.1. Data 

The main dataset I use for my analysis is the Annual Population Survey (APS), a sample survey of 

households in the UK where each wave is comprised of between 300,000 and 400,000 individual 

observations from four quarters of the Longitudinal Labour Force Survey, plus sample boosts sponsored 

by government agencies (Campo, Forte and Portes, 2018). According to the Office for National 

Statistics (ONS, 2020f), it is more appropriate to use the APS when analysing specific sub-groups of 

the population that will yield a small sample size, or when conducting analyses below the regional level, 

such as at the local authority level. 

 

The LFS, from which the APS is derived, is described by Devlin et al. (2014) as the most complete 

source for measuring the impacts of immigration on the UK labour market. It is conducted by the ONS 

and provides detailed and wide-ranging information relating to the labour market and associated topics, 

including occupation, income, and qualifications (UK Data Service, 2022). The target population for 

the survey is the resident population in the UK, and therefore the sample is selected from either those 

people resident in private households or National Health Service accommodation, or students in halls 

of residence. However, the survey excludes other communal establishments, such as care homes or 

residences owned by housing associations, which means that recently arrived and short-term 

immigrants are likely to be undercounted in the estimates (ONS, 2019c). Irregular immigrants are also 

unlikely to respond to the survey owing to language barriers and a mistrust of interviewers as their 

residence or work status is not compliant with immigration regulations (Migration Observatory, n.d.). 

 

Since 1992, the LFS has been a rotating quarterly panel. Individuals are interviewed five consecutive 

times at three monthly intervals before dropping out, which improves the precision of estimates that 

change over time. After dropping out, households are not included in the sample for the following two 

years. To ensure a geographic spread of respondents, the selection of households entering the survey is 

made using implicit stratification, with sample households south of Scotland’s Caledonian Canal 

ordered geographically and then chosen at a fixed interval, and households north of the canal chosen at 

random. Each quarter 16,520 households are selected, although falling response rates mean that the 

 
12 Note that information concerning the datasets and labour market outcomes specific to individual empirical 

studies are discussed within the respective chapter. 
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sample size has fallen over the period of study. Whereas in 2008 approximately 50,000 households 

were interviewed, resulting in a sample size of around 115,000 individuals, by 2019 the number of 

completed interviews had fallen to 36,000 households and 88,000 individuals (ONS, 2020b). 

 

In order to correct for lower selection probabilities and differential non-response rates of particular 

subgroups, and in turn allow inference to be made about the wider population, a calibration weighting 

method is used whereby each individual is assigned a frequency weight equivalent to the number of 

individuals that their response represents. Weights are calculated so that they sum to a set of known 

population totals derived from population estimates or population projections that are based, either 

directly or indirectly, on the decennial Census. For example, the weights of all 21-year old males in the 

LFS sums to the population total of 21-year old males at the time the survey was taken (ONS, 2017). 

 

The LFS collects information about respondents’ personal circumstances and labour market status one 

to four weeks prior to their interview (Dustmann, Frattini and Preston, 2013). Alongside “non-core” 

questions, which vary from quarter to quarter, the survey includes permanent “core” questions about 

the respondent’s economic activity, as well as their household, family structure, and demographic 

details of household members (UK Data Service, 2019).13 Respondents are asked about their earnings 

only in the first and last quarters that they are interviewed.14 If an individual opts not to respond to a 

core question beyond the first wave, their answer is rolled forward (for one wave only).  

 

Since 2000, spatial information has been made available at the unitary authority and local authority 

level, which allows me to map local authorities into 187 groups of Travel to Work Areas (TTWAs) in 

the sixth and seventh chapters.15 Although information is available for TTWAs – which are designed to 

represent closed local labour markets – over my period of study, I am required to use this mapping 

procedure due to the boundary changes they underwent in 2011.16 Further, in these chapters I restrict 

my analysis to Great Britain, and thus omit Northern Ireland. As the fifth chapter looks at the outcomes 

for specific skill groups, I aggregate the data to the higher Government Office Region level, where there 

are 19 localities (including Northern Ireland).  

 

I define the working age population as ages 16 to 64 for men and 16 to 59 for women, which takes into 

account the fact that the retirement age for women rose over the period of study from age 60 to age 65 

(Department for Work and Pensions, 2014). Moreover, I follow the precedent set by earlier literature 

and define immigrants as those whose country of birth is not the UK. Although individuals only have 

 
13 Some non-core questions, including those relating to respondents’ employment pattern, are asked in one quarter 

each year. Others, such as those concerning childcare and regional mobility, are asked every two or three years.  
14 While the reliability of earnings data is reduced by the lower number of observations, this is offset by the fact 

that the data is continuous, as opposed to discrete, in nature (ONS, 2017). 
15 The local authority to TTWA mapping was kindly provided by Giuseppe Forte. 
16 Specifically, 75 per cent of the area’s resident workforce are required to work in the area and at least 75 per 

cent of the people who work in the area must also live in the area. 
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one country of birth – an advantage over the use of nationality – some overseas-born individuals will 

be eligible for British citizenship from birth, meaning they would not be subject to migration controls 

and thus their categorisation as immigrants is misleading (The Migration Advisory Committee, 2018b). 

 

4.2. Descriptive statistics 

4.2.1. UK immigration trends 

Figure 4.1 uses the ONS’s Long-term International Migration (LTIM) figures to plot the annual levels 

of net migration to the UK over the period 1990 to 2019 (ONS, 20120d).17 While net migration was 

relatively low during the early to mid-1990s – reaching a then all-time high of 77,000 in 1994 – 

unprecedented inflows of around 170,000 were recorded following the decisions taken by the 1997 

Labour government [discussed in Section 1] which made it easier for non-EU migrants to reside in the 

UK. After gradually rising from 1997 to 2003, net migration again surged in 2004 following the EU8 

accession, when it rose by 83,000 to 268,000.  

 

Over the period 2008 to 2012, net migration fell owing to two notable factors. Firstly, an exodus of 

predominantly EU nationals in 2008, caused primarily by the financial crisis, led to a rise in emigration 

of 86,000 (Vargas-Silva, 2017). Secondly, immigration fell by 79,000 between 2010 and 2012 

 
17 It is worth noting that in 2019 the ONS downgraded LTIM estimates to experimental status, owing to concerns 

about their coverage and weighting (Wadsworth, 2019). 

Figure 4.1: Net migration (1990-2019) 
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following the Conservative Party’s decision to restrict non-EU immigration by tightening the points-

based system. However, these declines were short-lived, and the lifting of transitional restrictions 

imposed on EU2 migrants in 2014 drove net migration to a new peak of 329,000 the following year.  

 

Net migration subsequently fell to around 250,000, likely in response to the UK’s decision to leave the 

EU: uncertainty concerning foreign nationals’ post-Brexit citizenship status has led to both lower levels 

of immigration and higher levels of emigration, compounded by exchange rate changes that have made 

UK salaries less attractive to prospective EU immigrants (Migration Observatory, 2017; Portes, 2017). 

Indeed, in the year after the referendum – the year ending June 2017 – net migration recorded its largest 

ever single-year fall, although this was partly driven by the correction of a statistical error which 

underestimated the emigration of non-EU students (ONS, 2018b). 

 

Figure 4.2 uses LTIM estimates to show the composition of net inflows of British and overseas citizens 

over the preceding year at quarterly intervals from 2008 to 2019, the period of study. Of particular 

interest are changes in the composition of these inflows between EU and non-EU immigrants, which 

are shown by blue- and orange-based colours respectively. In those years towards the start of the period 

EU migration accounted for around a third of net arrivals, with these inflows originating largely from 

the EU8 countries (with the exception of the year ending December 2008, when EU8 net inflows drop-

ped to 20,000). At the same time, South Asian migrants – particularly Indians – received the majority 

of visas granted to non-EU nationals, and thus their numbers steadily rose between 2008 and 2011 from 

Figure 4.2: Quarterly net inflows by citizenship (2008-19) 
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63,000 to 120,000. An analysis of the 2018 LFS shows that almost one in five of those South Asians 

who arrived over this period found employment as software professionals or sales and retail assistants. 

 

The changes to the points-based system drove a subsequent decline in immigration from outside the 

EU, however, with net inflows falling from 228,000 in 2011 to 107,000 in 2013. This, coupled with a 

rise in migration from the EU15 countries meant that by 2013 over half of net inflows originated from 

countries within the EU. A steady increase in EU8 and EU2 migration took place over the next two 

years, with EU inflows reaching a peak of 218,000 in the year ending December 2015.   

 

This trend has been reversed since 2016. In the months leading up to the EU referendum EU8 net 

inflows fell by almost 40%, with this decline offset by peaks in EU15 and EU2 migration of 84,000 and 

64,000 respectively. Following the UK’s decision to leave the EU, however, immigration from these 

countries fell sharply also. Indeed, net EU migration in 2019 – the end of the period of study – was over 

70% lower than at the time of the referendum, with EU8 outflows exceeding inflows. Conversely, net 

non-EU migration has risen by 46% since the referendum, in turn meaning that only 19% of net arrivals 

were from EU countries by the end of the period, their smallest composition over the period.18 

 
18 See the chapter appendix for a breakdown of net inflows from EU and non-EU countries. 

Figure 4.3: UK immigrant share by district (2019) 

Source: Annual Population Survey and author calculations 

Unitary Authority/Local Authority London Boroughs 
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It is worth noting that these net inflows are offset in part by a net outflow of British citizens over the 

period. Indeed in 2017 the UK had the third largest European emigrant population, 4.9 million, with 

Australia and New Zealand the most common destination for these emigrants (home to 33% of UK-

born emigrants), followed by the USA and Canada (28%) and the EU (25.8%) (International 

Organization for Migration [IOM], 2017; ONS, 2018a). 

 

As discussed in Chapter 3, the spatial correlation and hybrid approaches require that the immigrant 

population is unequally distributed geographically throughout the labour market. Figure 4.3, which uses 

Annual Population Survey (APS) data to give the 2019 immigrant share in 165 unitary/local authorities, 

shows this to be the case (National Records of Scotland, 2020; ONS, 2020e). Shares are calculated by 

dividing the number of immigrants in an authority by the total population in the respective authority.  

 

Immigrant shares are highest in London, with individuals born overseas comprising at least 25% of the 

population in all but five boroughs. This is a striking contrast with the shares recorded across the rest 

of Great Britain – in only two authorities, Leicester and Luton, do immigrants comprise over a quarter 

of the population, with immigrant shares in these localities of 40% and 36% respectively. The locality 

with the highest immigrant concentration is the London borough of Brent, where 52% of the population 

Figure 4.4: Changes in UK immigrant share by district (2008-19) 

Source: Annual Population Survey and author calculations 

Unitary Authority/Local Authority London Boroughs 
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were born overseas. At the other end, six of the 15 localities with immigrant shares of 4% or less are 

located in Wales, although the lowest shares of 2.2% and 2.6% are recorded in the Scottish authorities 

of North Ayrshire and Inverclyde respectively.  

 

Given that differences in local immigrant populations may reflect persistent differences between locali-

ties, it is more informative to look at the change in immigrant shares over the period of study, 2008 until 

2019. This is presented in Figure 4.4, again using data from the APS, with the figure showing that over 

70% of localities saw relatively modest increases in their immigrant share of up to 4 percentage points.  

 

A crosstab of these changes with 2008 immigrant share figures, shown in the upper panel of Table 4.1, 

reveals that in the overwhelming majority of these localities no more than 10% of the population at the 

start of the period was born overseas. Among the areas which experienced increases in their immigrant 

populations of 8 percentage points or greater, over 80% had 2008 shares of between 10 and 30%. While 

this could indicate that existing immigrant cohorts are influential in immigrants’ locational decisions, 

it is equally plausible that share changes are driven by economic demand-side factors which attract 

immigrants to certain areas. 

Table 4.1: Change in immigrant share (2008-19) against district characteristics 

Source: Annual Population Survey 

 <0 0-2 2-4 4-6 6-8 8+ 
Total 

(%) 
Total 

2008 immigrant share:         

0-10% 58.8 84.6 68.6 66.7 33.3 16.7 66.1 109 

10-20% 0 5.8 15.7 23.8 41.7 41.7 15.8 26 

20-30% 23.5 5.8 15.7 4.8 25 41.7 14.5 24 

30-40% 5.9 3.8 0 4.8 0 0 2.4 4 

40-50% 11.8 0 0 0 0 0 1.2 2 

Total (%) 100 100 100 100 100 100 100 – 

Total 17 52 51 21 12 12 – 165 

Government Office 

Region: 
        

North East 12.5 50 25 0 12.5 0 100 8 

North West 12.5 37.5 37.5 12.5 0 0 100 8 

Yorkshire 12.5 25 62.5 0 0 0 100 8 

East Midlands 22.2 11.1 22.2 11.1 11.1 22.2 100 9 

West Midlands 0 37.5 25 25 12.5 0 100 8 

East 0 30 30 30 0 10 100 10 

London 22.6 12.9 25.8 6.5 16.1 16.1 100 31 

South East 0 35.7 35.7 14.3 7.1 7.1 100 14 

South West 6.7 6.7 60 6.7 6.7 13.3 100 15 

Wales 18.2 59.1 13.6 9.1 0 0 100 22 

Scotland 0 40.6 28.1 21.9 6.3 3.1 100 32 

Total (%) 10.3 32.7 30.3 12.1 7.3 7.3 100 – 

Total 17 52 51 21 12 12 – 165 

Note: Total refers to the number of cells that make up the respective row or column. 
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A further tabulation of immigrant share changes across regions, found in the lower panel of Table 4.1, 

shows the disparity among London boroughs. Whereas immigrant shares in the capital are largely 

similar, over the past decade 32% of boroughs saw increases in their immigrant share of at least 6 

percentage points, while immigrant shares declined in 23% of boroughs. The size of this variation is 

highlighted by the fact that over 40% of the localities to experience such “extreme” changes in 

immigrant share were located in London.19 Indeed, of the twelve authorities with increases in immigrant 

share of 8 points or greater, five are in London – with Barking and Dagenham experiencing an 12.6% 

increase – as are each of the six authorities with declines of at least 1 percentage point. However, it is 

important to note that this may simply reflect the finer disaggregation of districts in the capital. 

 

4.2.2. Native and Immigrant characteristics 

Table 4.2 reports some key demographic characteristics of the UK- and foreign-born working age 

populations – that is, men aged 16-64 and women aged 16-59 – at the end of the period of study using 

data from the 2018 and 2019 LFS [column 2019], and shows the decadal change in these characteristics 

from the figures reported in the 2008 and 2009 LFS [column 2008-19].20 Given the differing entry 

requirements for EU and non-EU immigrants, separate statistics are reported for these origin groups.  

 

The upper panel of the table reports figures relating to the age of each of the four groups. Natives and 

immigrants are very similar in their average age (marginally below 40), while EU immigrants are a few 

years younger on average. However, while the average age of the groups is similar, upon a breakdown 

of the share of the groups within age boundaries it can be seen that there is a greater spread in the age 

of natives compared to immigrants, with over half of the latter group aged between 30 and 49 years old.  

 

The change columns show that this age uniformity has increased over the past decade, with the immi-

grant population aged under 30 falling, particularly among EU immigrants. It is unclear why inflows of 

younger immigrants have not been large enough to offset the ageing of immigrants previously in this 

age group, but could plausibly have occurred if returns to immigration diminish with the size of the 

immigrant population for younger immigrants, or if the costs of immigration have increased over time. 

 

The bottom panel of Table 4.2 reports the educational attainment of the three groups. Although the LFS 

contains detailed information concerning the highest qualification held by respondents, this is only 

available for a small proportion of respondents. Therefore, where this information is not available, 

education level is calculated using the age at which respondents left full-time education, with 

individuals classified into one of three education groups: low, those who left education at age 16 or 

 
19 Of the 17 areas to experience declines in immigrant share, seven were located in London, as were ten of the 24 

areas to experience increases in immigrant shares of 6 percentage points of more. 
20 1% of the weighted interviews in these earlier surveys were conducted in 2007, compared to 49% in 2008 and 

50% in 2009. In the later years, 50% took place in both 2018 and 2019. 
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below; intermediate, those who left education between the ages of 17 and 20; and high, those who left 

education at age 21 or over. 

 

Natives are fairly evenly spread across the three skill groups with between 27 and 39% in each category. 

This represents a marked upgrading in their educational attainment compared to a decade earlier, when 

over half of natives were classed as low-skilled. In contrast, only two in every 10 immigrants has a low 

level of educational attainment, while over five in 10 are high-skilled. Non-EU immigrants are 

particularly skilled, likely due to the high levels of educational attainment required to migrate to the 

UK in certain visa categories under the points-based system (Gower, 2018). 

 

Table 4.3 reports key labour market characteristics in an analogous way. The first row shows that around 

three quarters of both natives and immigrants are in work – defined as being either self-employed or in 

employment – but there is a disparity between the participation of EU and non-EU immigrants, with 

participation rates of 83% and 70% respectively. This likely owes to the fact that those from outside the 

EU are more likely to enter the UK either to study or for family reasons (Vargas-Silva and Rienzo, 

2019). Indeed, when the sample is restricted to those who would like to work, the participation rate rises  

to around 90% for all four groups, with the disparity between EU and non-EU immigrants narrowing 

to a little under 5 percentage points.  

 

Turning to working practices, just below a quarter of those natives and non-EU immigrants in 

employment work part-time – with the proportion of immigrants from the EU who do so a few points 

lower. In terms of average earnings, EU (non-EU) immigrants earn around £1 less (more) than natives 

per hour in nominal terms, although this differential narrows once wages are deflated to 2008 levels 

using the Consumer Price Index including owner occupiers' housing costs (CPIH) (ONS, 2021b). The 

Table 4.2: Native and immigrant population characteristics: 2018-19 and decadal change 

Source: Labour Force Survey and author calculations 

 Native Immigrant EU Immigrant Non-EU immigrant 

 2019 2008-19 2019 2008-19 2019 2008-19 2019 2008-19 
         

Average age 39.28 +0.43 38.19 +1.53 36.19 +2.60 39.43 +1.77 

% aged:         

16-29 years old 30.10 +0.51 24.24 -7.98 29.35 -14.33 21.05 -7.43 

30-49 years old 40.56 -4.34 57.41 +6.68 56.86 +11.26 57.75 +5.35 

50-64 years old 29.33 +3.82 18.36 +1.31 13.79 +3.08 21.20 +2.08 

Average age at arrival ...– – .. 22.76 +1.20 23.24 +1.50 22.46 +0.96 

% female 47.18 -0.54 50.97 +1.02 51.18 +0.11 50.83 +1.24 

Education level:         

% Low 38.76 -13.87 22.49 -2.52 20.47 +1.76 23.74 -3.36 

% Intermediate 34.54 +6.18 26.20 -9.88 30.59 -11.68 23.48 -10.54 

% High 26.70 +7.69 51.31 +12.40 48.94 +9.92 52.78 +13.90 
         

% of observations: 81.57 -4.22 18.43 +4.22 ...– – .. – ... – 

% of immigrants: ...– – .. – .. – 38.40 +13.85 61.60 -13.85 
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decadal change columns reveal that real wages have remained almost static for natives and immigrants 

over the period, although EU immigrants have seen their wages rise by 62 pence.21 

 

Broadly speaking, the occupation and sectoral breakdowns show a similar distribution of UK- and 

foreign-born workers in the labour market, although a greater proportion of non-EU immigrants work 

in Professional occupations towards the top of the distribution, while a larger share of EU immigrants 

 
21 The real-term wage rise for all immigrants is less than for EU and non-EU immigrants separately because this 

figure reflects a change in the composition of the population towards (on average less well-paid) EU immigrants. 

Table 4.3: Native and immigrant labour market characteristics: 2018-19 and decadal change 

Source: Labour Force Survey and author calculations 

 Native Immigrant EU Immigrant Non-EU immigrant 

 2019 2008-19 2019 2008-19 2019 2008-19 2019 2008-19 
         

Labour market variables         

Participation rate:         

Group population 77.58 +3.03 75.22 +7.09 83.21 +4.63 70.24 +5.51 

Excluding those who 

would not like work 
90.95 +3.77 90.06 +5.40 92.95 +3.13 88.04 +5.26 

Unemployment rate 3.97 -2.69 4.56 -3.54 3.31 -2.14 5.47 -3.64 

Part time 24.10 -0.10 21.61 -0.01 17.80 +0.67 24.43 +1.03 

Hourly pay:         

Nominal 14.90 +2.78 15.16 +2.90 14.06 +3.25 16.04 +3.15 

2008 prices 12.01 +0.01 12.22 +0.09 11.33 +0.62 12.93 +0.17 
         

% working in occupation 

group: 
        

Managers and senior 

officials 
11.21 -4.76 9.67 -3.90 8.50 -3.36 10.53 -3.72 

Professional 20.69 +7.66 23.52 +7.80 18.57 +6.38 27.18 +10.06 

Technical 15.53 +0.60 11.85 -2.43 11.23 -0.27 12.31 -3.07 

Administrative  10.08 -1.37 6.96 -1.08 7.23 +0.04 6.77 -1.61 

Skilled trades 10.72 -0.54 8.43 -0.48 10.72 -0.93 6.74 -1.08 

Personal services 8.99 +0.59 9.23 +0.80 7.95 +0.52 10.17 +1.34 

Sales and customer 

service 
7.69 +0.05 6.13 -0.47 5.61 +0.99 6.52 -0.86 

Machine operatives 5.75 -1.09 9.22 +0.71 11.69 +0.72 7.39 -0.14 

Elementary 9.34 -1.14 14.99 -0.95 18.51 -4.09 12.40 -0.90 
         

% working in sector:         

Agriculture 0.98 -0.08 0.53 +0.06 0.99 +0.04 0.19 -0.09 

Energy and water 2.02 +0.22 1.03 -0.19 1.23 -0.28 0.89 -0.21 

Manufacturing 9.27 -1.56 9.36 -0.64 12.69 -3.15 6.89 -0.80 

Construction 7.79 -1.31 5.63 -0.63 8.19 +0.32 3.75 -1.88 

Distribution, hotels 

and restaurants 
17.64 -0.71 20.96 -0.76 22.84 +0.46 19.58 -1.88 

Transport and 

communication 
8.51 -0.39 12.89 +1.31 11.49 +1.37 13.91 +1.75 

Banking and finance 17.23 +2.13 19.19 +1.71 17.96 +0.15 20.10 +2.75 

Public admin, 

education and health 
30.64 +1.24 25.48 -1.03 19.97 +1.78 29.55 -0.25 

Other services 5.92 +0.46 4.93 +0.17 4.65 -0.69 5.14 +0.61 

         

% of observations: 81.57 -4.22 18.43 +4.22 ...– – .. – ... – 

% of immigrants: – .. ...– – .. – 38.40 +13.85 61.60 -13.85 
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work in Machine Operative or Elementary occupations towards the bottom. They also have a far smaller 

share working in the Public Admin, Education, and Health sector. 

 

4.3. Occupational downgrading 

While the finding, presented in Table 4.2, that immigrants tend to have higher levels of educational 

attainment suggests that immigration increases the supply of skilled labour, this assumes that foreign-

born individuals enter the labour force at a position that would be expected based upon their observable 

skills. In their descriptive analysis of the UK labour market in the years 2004 and 2005, however, 

Dustmann, Frattini and Preston (2013) find that recent immigrants ‘tend to be in lower occupational 

categories’ despite a greater share having high levels of education. 

 

As such, I replicate their analysis for the years 2018 and 2019 and calculate the occupational distribution 

of natives and immigrants in employment with a given level of educational attainment – defined in the 

same way as before – across six categories from the National Statistics Socio-economic Classification.22 

As immigrants are thought to upgrade after a period in the labour market I distinguish between earlier 

immigrants, who entered the UK more than two years prior to their interview, and recent immigrants, 

who arrived in the two years preceding their interview. 

 

The results, displayed in Table 4.4, show that while recent immigrants with high educational attainment 

are marginally more likely than earlier immigrants to work in higher or lower managerial and profess-

ional occupations at the top of the distribution (68 and 65% respectively), the share working in either 

routine or semi-routine occupations at the bottom is also 2.27 percentage points higher. This difference 

is starker for immigrants with intermediate education: the share of recent immigrants working in the 

 
22 The category ‘Small employers and own account workers’ is not included due to a lack of observations. 

Table 4.4: Occupational distribution by level of education in 2018 and 2019 

Source: Labour Force Survey and author calculations 

 High Education Intermediate education Low education 

 Natives Earlier Recent Natives Earlier Recent Natives Earlier Recent 
          

Higher managerial 

and professional 

33.65 32.67 40.18 15.63 10.09 2.99 9.85 5.15 8.42 

Lower managerial 

and professional 

45.34 32.41 27.75 32.59 23.01 8.19 23.30 15.47 9.48 

Intermediate 

occupations 

12.29 12.35 8.63 20.84 14.47 9.48 15.88 9.33 9.90 

Lower supervisory 

and technical 

2.78 6.08 4.68 9.03 12.85 7.48 13.66 13.69 18.09 

Semi-routine 

occupations 

4.38 10.03 9.98 14.40 21.39 31.80 20.25 28.93 23.89 

Routine occupations 1.56 6.46 8.78 7.50 18.19 40.05 17.07 27.45 30.22 

Note: Occupation categories are defined according to the National Statistics Socio-economic Classification. Earlier immigrants 

are those who arrived more than two years prior to their interview (i.e. before 2015 or 2016) and recent immigrants are those who 

arrived no more than two years prior.  
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highest two occupation categories is 22 percentage points lower than those who arrived earlier, while 

the share working in the lowest two categories is 32 points higher. 

 

However, whereas Dustmann, Frattini and Preston (2013) found the occupational distribution of earlier 

immigrants to be similar to that of the native-born, this is not the case in my analysis. For example, the 

share of earlier immigrants with high educational attainment working in routine or semi-routine 

occupations is over 10 percentage points higher than the share of highly educated natives. Similarly, 

the share of intermediately educated earlier immigrants working in skilled professional occupations is 

15 points lower than the share of natives with an equivalent level of education. 

 

It is plausible that these values are produced because the integration period – the time that elapses before 

immigrants upgrade and enter occupations matching their educational attainment – may have increased. 

As such, I conduct the same analysis but extend the definition of recent immigrant to include any 

foreign-born individuals who entered the UK in the past ten years (in other words, any immigrant who 

arrived at any point over the period of study), with the results presented in Table 4.5. 

 

While incidences of downgrading have fallen for both immigrant groups, thus suggesting that some 

upgrading does take place over time, their occupational distributions still tend to be lower than that of 

natives. This indicates – in contrast to Dustmann, Frattini and Preston’s earlier analysis – that many 

immigrants do not upgrade even after an extended period in the labour market. Why the integration 

period has increased so dramatically is not clear, but a plausible explanation is that the persistence of 

large inflows has meant that the supply of skilled immigrants working in unskilled occupations 

outweighs the number of skilled vacancies that have become available, thus limiting opportunities to 

upgrade. 

 

Table 4.5: Very early immigrants’ occupational distribution by level of education in 2018 and 2019 

Source: Labour Force Survey and author calculations 

 High Education Intermediate education Low education 

 Natives 

Very 

Early Recent Natives 

Very 

Early Recent Natives 

Very 

Early Recent 
          

Higher managerial 

and professional 

33.65 32.90 34.11 15.63 12.75 3.46 9.85 5.33 5.47 

Lower managerial 

and professional 

45.34 35.10 27.72 32.59 26.88 12.61 23.30 17.42 10.74 

Intermediate 

occupations 

12.29 12.51 11.27 20.84 16.39 9.70 15.88 11.22 6.00 

Lower supervisory 

and technical 

2.78 5.29 6.81 9.03 11.14 15.49 13.66 13.15 15.52 

Semi-routine 

occupations 

4.38 9.24 11.08 14.40 19.12 27.78 20.25 28.76 28.24 

Routine occupations 1.56 4.95 9.02 7.50 13.73 30.96 17.07 24.12 34.02 

Note: Very early immigrants are those who arrived more than ten years prior to their interview (i.e. before 2008 or 2009). Recent 

immigrants are those who arrived no more than ten years prior – at any point over the period of study. 
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This imbalance may have been exacerbated by the onset of the financial crisis in two ways. First, the 

crisis led to a reduction in the number of job vacancies, as illustrated in Figure 4.5 (ONS, 2020c), which 

increased the effective excess supply of skilled immigrant labour.23 Second, if immigrants were unable 

to upgrade in the initial period after immigration due to a lack of available job vacancies then they may 

have incurred labour market scarring, in turn making it harder to upgrade when vacancies later 

recovered. However, although this may explain the existence of downgrading among those immigrants 

who have resided in the UK for over a decade, it is plausible that the finding instead owes to difficulties 

comparing UK and overseas qualifications, even between those who leave education at the same age. 

 

As discussed in Section 3.3.1, the presence of occupational downgrading among immigrants means that 

empirical approaches which rely upon the pre-allocation of individuals into education categories in 

order to ascertain the labour market effects of immigration will be biased. 

 

4.4. Local skill-mix changes 

While the spatial correlation approach avoids any bias introduced by occupational downgrading, 

Aydemir and Borjas (2011) note that the parameter could be rendered meaningless by “net zero effects”. 

To understand why, suppose that there are two identical regions, with one receiving an exclusively 

 
23 August 2007 is considered to be the start of the liquidity crisis. Northern Rock asked the Bank of England for 

support a month later, leading to a run on the bank by its customers (Edwards, 2010). 

Figure 4.5: UK job vacancies (2001-19) 
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skilled inflow of immigrants while the other receives an exclusively unskilled inflow: due to 

substitutability and complementarity effects across skill groups, unskilled wages will rise in response 

to the skilled inflow but fall in response to the unskilled inflow. As a result, when the net correlation 

between immigration and unskilled wages is estimated, these wage movements will cancel each other 

out and (incorrectly) indicate that immigration has no – or a reduced – impact on wages. 

 

To determine whether my analysis could be exposed to these net-zero effects, I examine how the skill 

ratio has changed in TTWAs over the period of study. Figure 4.6 plots the change in the share of low-

skill individuals in the population over the period against the inflow of immigrants to the respective 

TTWA. Given the prevalence of occupational downgrading among immigrants, I determine an 

individual’s skill according to the ONS’s (2010) categorisation of occupational skills, which is 

determined by the length of time required to become proficient with the tasks associated with the 

occupation.24. I define as low-skill those who work in the two least-skilled occupation categories.25 

 

While there is variation in the scatter of points, there is a clear positive association between immigrant 

inflows and the low-skill share of the respective locality. It is worth noting, however, that in the majority 

of instances there has been an overall decline in the share of the population who are low-skilled which 

 
24 This includes the time it takes to gain any necessary qualifications or the amount of work-based training 

required. 
25 See the chapter appendix for a breakdown of the ONS’s occupational classification. 

Figure 4.6: Inflow rate of immigrants and change in the share of low-skilled (2008-19) 
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is not offset by immigration induced changes in the skill mix. That is, immigration has tempered but 

not reduced the upskilling of TTWA populations. In 31 localities – 17% – there has been an overall rise 

in the share of the population who have a low level of skills, but this is change is mostly small in 

magnitude. Nonetheless, given this positive correlation it is unlikely that net-zero effects will lead to 

the parameter reporting an empirically meaningless result. 
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Appendix 

a) Quarterly net inflows by EU country of origin 

Figure 4.a.1 aggregates the quarterly net inflows of immigrants by their country group (as in Figure 4.2) 

to EU and non-EU immigrants.  
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b) Occupation level categorisation of skills 

  

Table 4.a.1: Sub-major groups of Standard occupational classification (SOC) 2010 

Source: Office for National Statistics 

Skill level 4 11: Corporate managers and directors 

 21: Science, research, engineering and technology professionals 

 22: Health professionals 

 23: Teaching and other educational professionals 

 24: Business, media and public service professionals 

  

Skill level 3 12: Other managers and proprietors 

 31: Science, engineering and technology associate professionals 

 32: Health and social care associate professionals 

 33: Protective service occupations 

 34: Culture, media and sports occupations 

 35: Business and public service associate professionals 

 51: Skilled agricultural and related trades 

 52: Skilled metal, electrical and electronic trades 

 53: Skilled construction and building trades 

 54: Textiles, printing and other skilled trades 

  

Skill Level 2 41: Administrative occupations 

 42: Secretarial and related occupations 

 61: Caring personal service occupations 

 62: Leisure, travel and related personal service occupations 

 63: Community and civil enforcement occupations 

 71: Sales occupations 

 72: Customer service occupations 

 81: Process, plant and machine operatives 

 82: Transport and mobile machine drivers and operatives 

  

Skill Level 1 91: Elementary trades and related occupations 

 92: Elementary administration and service occupations 
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5. IMMIGRATION AND UK WORKERS’ LABOUR MARKET OUTCOMES 

5.1. Introduction 

As outlined in Chapter 2, the labour market can respond to inflows of immigrant labour by adjusting 

along one of several parameters. As the most contentious adjustment mechanisms in the public debate, 

this first empirical chapter asks how immigration impacted natives’ wages and employment between 

2008 and 2019. This chapter can therefore be considered a first step towards the overarching research 

aim of identifying the wide-ranging responses to immigrant supply shocks and their interactions. 

 

I utilise the spatial correlation approach, which exploits the regional variation in immigrant inflows by 

segmenting the labour market into geographically defined local labour markets. As discussed in the 

third chapter, this empirical approach is preferred by Dustmann, Schonberg and Stuhler (2016) as it 

both avoids the issue of downgrading and allows the total effect of immigrant inflows to be estimated, 

which is a more policy relevant parameter. This approach also enables separate results to be reported 

for heterogeneous labour market groups, and as such I distinguish between three native skill groups 

based upon years of education.  

 

As such, this chapter can be seen as an extension of the study by Dustmann, Fabbri and Preston (2005), 

with four key contributions to the literature. First, this chapter studies the period following the financial 

crisis, including the years following the UK’s vote to leave the EU. It therefore considers a period 

characterised by economic conditions and immigrant patterns that contrast with those in the earlier UK 

literature, which predominantly focus upon the years up to and including the EU8 accession in 2004. 

Second, I compare a range of specifications for the immigration parameter, contrasting the immigrant 

share variable used in the majority of the previous UK literature with the immigrant shock variable 

preferred by Card and Peri (2016). Further, when calculating the shift-share instrument, I evaluate the 

results yielded using different definitions of local labour market populations.  

 

Third, I focus on a wider range of labour market adjustments than those considered by Dustmann, Fabbri 

and Preston (2005), the Migration Advisory Committee (2018a), Nathan (2011), and other studies 

utilising a similar methodology. To be precise, whereas these studies focus almost exclusively on 

wages, employment, and unemployment, I also ask how hours worked and occupational complexity are 

impacted by immigration, and analyse outcomes for subgroups within skill groups. In doing this, I shed 

further light on how native workers’ outcomes are affected by labour supply shocks. 

 

Finally, and related to the previous contribution, I look for evidence of dynamic adjustments of 

immigration using the multiple instrumentation procedure endorsed by Jaeger, Ruist and Stuhler (2018). 

They argue that the single shift-share instrument used in much of the previous literature conflates the 

short and long run effects of immigration, in turn biasing the estimates. By including a lagged shift-
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share instrument variable in the estimated model, I am able to separate the initial wage and employment 

response from any longer-term adjustments to immigrant inflows. 

 

My results show that immigration adversely impacts low-skill natives but benefits natives with interme-

diate skills: the estimates consistently indicate that low-skill employment falls but intermediate-skill 

wages rise. Further, an analysis of wider adjustment mechanisms suggests that the former response is 

driven by the withdrawal of those working in the most manual-intensive occupations from the labour 

market, while the latter occurs because intermediate-skill natives move into more complex occupations 

which complement immigrants’ skills. I also produce evidence that wages decline for low-skill workers 

and employment rises for intermediate-skill workers, although these findings are less robust. While 

high-skill workers are unaffected by immigration as a whole, I identify responses within the skill group. 

 

Upon comparing the immigrant shock and immigrant share parameters I find, in line with Card and Peri 

(2016), that the share variable produces inflated estimates which present an overly negative picture of 

immigration’s effect on the labour market. This occurs because the variable confounds immigrant 

supply shocks with native mobility across regions. This becomes more apparent when I subsequently 

alter the definition of each variable: whereas the immigrant shock variable is remarkably consistent 

across definitions, the immigrant share variable is susceptible to changes. 

 

The inclusion of a lagged shift-share instrument does indeed point towards the existence of dynamic 

effects that offset the initial labour market response to immigration, and as a result intimates that the 

single shift-share instrument conflates labour market adjustments induced by recent inflows with those 

induced by earlier inflows. The dynamic results also lend further credence to the role of the occupational 

mobility adjustment mechanism indicated in the baseline results. However, because inflows are highly 

serially correlated, there is too little variation in each instrument to separately identify both first-stage 

equations, which in turn means the results are inconclusive. 

 

The remainder of this chapter is structured as follows. The second section surveys the UK and 

international literature and the third section presents the theoretical model developed by Dustmann, 

Schönberg and Stuhler (2016). In the fourth section, I discuss the data used in the study before 

presenting a range of descriptive statistics. In the fifth section, I outline the estimation strategy before 

presenting my results in the sixth section and interpreting them in the seventh section. Finally, in the 

eighth section I discuss the way forward for future studies.  

 

5.2. Empirical evidence 

This chapter relates to a large literature exploring how immigration impacts the wages and employment 

of native workers, spanning a wide range of countries and utilising each of the empirical approaches 

discussed at length in the third chapter.  
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Those studies employing the spatial approach have largely failed to detect anything beyond a minor 

wage and employment response, which in some cases is found to be positive. There have, however, 

been more findings of distributional effects across different labour market groups. In the context of the 

UK, Dustmann, Fabbri and Preston (2005) conduct their analysis over the period 1992 to 2000, 

disaggregating the labour market into 17 regions. They report ‘consistently positive but weakly 

determined effects’ that are least beneficial for those with intermediate levels of education, which they 

hypothesise owes to the similarity between the skill distribution of native and immigrant individuals.26 

 

Nathan (2011) elects to investigate the impact of diversity on UK cities over the period 1994 to 2008. 

However, rather than using the immigrant share as his key variable of interest, Nathan constructs a 

Fractionalisation Index (DIV) which measures the probability that two individuals in a TTWA have a 

different country of birth group. He finds that a one-point increase in DIV leads to small wage increases 

for high- and intermediate-skill natives, and declines for low-skill natives, but only the high-skill results 

are significant.  

 

In line with the predictions of the theoretical model, these studies also suggest that wage effects are 

attenuated by declines in labour supply. Dustmann, Fabbri and Preston’s (2005) education-specific 

estimates, for example, show that immigration has ‘a depressive effect on labour market activity and 

probability of working’ for those with intermediate levels of education, while the results for high- and 

low-skill natives are insignificant.  

 

The Migration Advisory Committee (MAC) (2018a) extend this study to cover the period 1983 to 2017, 

also producing education-specific estimates which indicate that intermediate-skill workers are most 

adversely affected. They then proceed to examine the effect of EU immigrants specifically and find that 

these inflows reduced the labour market activity of all three groups. Nathan’s (2011) employment 

results echo these sentiments, with the employment rate falling for all three groups, but most strongly 

for those with intermediate education. 

 

Moreover, distributional effects are not only found when groups are defined by observed characteristics: 

Dustmann, Frattini and Preston (2013) avoid the allocation of individuals into skill groups and instead 

define natives’ skills according to their position along the wage distribution. Concentrating on the 

period 1997 to 2005, they find that immigration leads to wage declines below the 20th wage percentile 

but contributes to wage growth above the 40th percentile. The MAC (2018a) produce estimates of a 

similar magnitude in their extension of the study covering the period 1993 to 2017, before subsequently 

producing EU-specific estimates which are more extreme at both ends of the distribution. 

 
26 In their study, intermediate education refers to an individual whose highest educational attainment is a 

qualification equivalent to secondary education, such as GCSEs. 
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All of the aforementioned studies explore how the labour market responds to inflows that are expected; 

that is, inflows which on the whole occur more slowly and at more predictable rates. Inflows which are 

abrupt and unexpected, however, may require more time for alternative adjustments that offset wage 

and employment responses to occur (Edo, 2019a). Lemos and Portes (2013) study one such inflow: the 

influx of EU8 migrants to the UK between 2004 and 2006. Their estimates are positive and insignificant 

throughout but, in line with Dustmann, Frattini and Preston’s (2013), are least positive towards the 

bottom of the wage distribution.27 Further, Lemos and Portes also examine the unemployment response 

through various stratifications of the labour market and conclude there is little evidence of such effects.  

 

However, although their findings align with those produced by Lemos (2014) – who conducts an 

analogous study focusing on Wales – Becker and Fetzer’s (2018) study of the effects of the EU8 and 

EU2 supply shocks between 2002 and 2015 reaches a different conclusion. Their wage estimates again 

show that natives towards the bottom of the wage distribution are more negatively affected, but their 

estimates are negative across all percentiles. Further, they find the supply shock also led to an increase 

in the number of people in non-employment.28 

 

Dustmann, Schönberg and Stuhler (2017) exploit a policy, introduced after the fall of the Berlin Wall, 

that allowed Czech workers to work in German border regions and find evidence of substantial 

heterogeneity in the labour market response. Namely, although the supply shock induced larger wage 

and employment declines for unskilled natives, among both skill groups natives under 30 incurred larger 

wage declines, whereas workers over 50 saw a larger decline in employment. This, they conclude, 

indicates that wages are more rigid for older workers because their labour supply is more elastic. 

 

One potential explanation for the minimal wage effects is occupational specialisation, whereby natives 

and immigrants specialise in complementary occupations in which they have a comparative 

advantage.29. Evidence of occupational mobility is found for unskilled natives in the US and UK by 

Peri and Sparber (2009) and Becker and Fetzer (2018) respectively, with immigrants entering more 

manual-intensive occupations and, in turn, pushing natives towards more complex occupations. Foged 

and Peri (2016) study this mobility in the context of the Danish labour market and find it occurs through 

transitions across establishments. Further, Peri and Sparber (2011b) discover specialisation among 

skilled workers, with natives moving into occupations requiring interactive and communication skills. 

 

 
27 Lemos and Portes (2013) find that wages rise for natives at the very bottom of the distribution, which they 

hypothesise owes to the offsetting effect of the minimum wage. 
28 Specifically, Becker and Fetzer (2018) examine four non-employment states: non-participation, long-term 

unemployment, never worked, and being a full-time student. 
29 See Section 2.3 for a discussion of the theory behind occupational specialisation. 
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The notion that immigrants replace tasks as opposed to workers is supported by hybrid studies which 

explore how supply shocks affect natives across occupations. Dividing the US labour market into 

occupation-region cells, Orrenius and Zavodny (2007) find evidence of adverse wage impacts for 

manual labourers from 1994 to 2000, but not service workers or professionals. Similarly, Nickell and 

Saleheen (2017) estimate that immigration reduces wages in semi/unskilled service occupations in the 

UK. However, it is important to note that the estimates yielded in these studies refer to the direct partial 

effect of immigration, as opposed to the total effects. 

 

Related to this, evidence of the mechanism driving specialisation – imperfect substitution between 

immigrants and natives – is found by Ottaviano and Peri (2012) and Manacorda, Manning and 

Wadsworth (2012) in the US and UK respectively. They formulate structural models to identify the 

elasticity of substitution between education-experience groups and, in turn, simulate the impact of 

immigration on native workers. The former study estimates a ‘small but significant degree of imperfect 

substitutability’ between the two groups, before finding that immigration increased the average wages 

of natives without a high school degree but lowered immigrants’ average wages. The latter finds a low 

degree of substitution between recent immigrants and natives but a higher degree between recent 

immigrants and earlier immigrants. They estimate that immigration lowered the wages of university 

educated immigrants but had a marginal effect on the wages of natives, regardless of their educational 

attainment. 

 

However, as noted in Box 3.1 and discussed at length by Dustmann and Preston (2012), if downgrading 

occurs so that skilled immigrants initially enter unskilled occupations then the structural model will 

incorrectly detect an increase in the number of immigrants occupying skilled occupations. Because the 

wages of skilled immigrants will therefore be lower than the wages of skilled natives, they will appear 

to be imperfect substitutes. 

 

Another notable elucidation for the lack of wage effects observed in these studies is interregional 

mobility, whereby an immigration-induced wage decline leads to endogenous outmigration of natives 

to other regions. As discussed in Section 3.2.4, that natives respond to immigrant inflows is unclear, 

with estimates produced by Hatton and Tani (2005) and Sá (2014) suggesting this is the case while 

Giulietti (2009), Nathan (2011), and Lemos and Portes (2008) reach the opposite conclusion.  

 

The skill-cell approach divides the labour market into skill cells using national data and thus eludes 

estimation issues due to native outmigration. However, studies using this approach have also reached a 

similar conclusion about the labour market impact of immigration. In line with the notion that wage 

declines are attenuated by employment responses, Edo (2015) examines the French labour market and 

finds that while native workers covered by fixed-term employment contracts incur wage declines, 

natives on temporary contracts – which are subject to fewer employment protections – are affected 
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along the margin of employment. Ortega and Verdugo (2014) also utilise the skill-cell approach to 

analyse the French labour market, but instead find evidence of a positive effect of immigration on the 

wages and employment of competing natives. 

 

The contrasting conclusions between these two studies likely owes to the structure of the datasets used: 

while Edo relies on annual variation, Ortega and Verdugo rely on decadal variation. The latter study 

therefore reports the long run effect of immigration which takes into account dynamic adjustments that 

offset the initial labour market impacts of immigration (Edo, 2019a). Jaeger, Ruist and Stuhler (2018), 

formulate a multiple instrumentation procedure which indicates that US wages return to their pre-

migration level within a decade. Similarly, Edo (2019b) finds that wages returned to their original level 

15 years after the large, unexpected influx of Algerians to France following Algerian independence. 

These dynamic shifts, which are discussed in more detail in the sixth and seventh chapters, include 

changes in firms’ output or production technologies and capital intensity (Dustmann and Glitz, 2015; 

Lewis, 2011; Olney, 2013), their productivity and innovation (Mitaritonna, Orefice and Peri, 2017; Peri, 

2012), or location decisions (Olney and Pozzoli, 2019; Ottaviano, Peri and Wright, 2018).  

 

Taken as a whole, the literature indicates that immigration has at most a small effect upon natives’ 

average wages and employment, a consensus reached across several empirical techniques and a range 

of labour markets. Not all workers are affected equally, however. Indeed, while any adverse effects of 

immigration on wages or labour market activity tend to be incurred by unskilled workers towards the 

bottom of the skill distribution, it is skilled workers towards the top who gain. This likely owes to the 

fact unskilled natives are more likely to compete with immigrants, while skilled natives are more likely 

to work in complementary occupations.  

 

Nonetheless, these distributional effects are small. First, the elasticity of wages is tempered by changes 

in labour supply which reduce the effective size of the immigrant shock. Yet even in the absence of a 

labour supply response, the wage response is minimised by the imperfect substitution between natives 

and immigrants, occupational mobility towards complementary occupations and, in the longer run, 

endogenous firm adjustments. 

 

5.3. Theoretical framework 

5.3.1. The basic model 

Before proceeding to the empirical analysis, it is pertinent to first outline the theoretical framework 

developed by Dustmann, Schönberg and Stuhler (2016) which formalises the effects, discussed in 

Chapter 2, that immigration has upon natives’ labour market outcomes, and has the unique feature of 

allowing the labour supply responses of natives to vary across skill or other demographic groups. 

Following the precedent set by the previous literature, the local labour market is perfectly competitive 
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and is small compared to the national labour market, thus meaning that any changes in equilibrium 

wages (or native employment) in other areas following any native outmigration will be negligible. 

Production of output Q in a specific area can be expressed through a Cobb-Douglas production function,  

that combines labour, L, and capital, K. In this equation, labour is a constant elasticity of substitution 

(CES) aggregate of two labour types which are defined by skills – Lg, g = U, S – where U and S denote 

unskilled and skilled labour respectively: 

In equation (5.2), θU + θS = 1 determine the relative productivity of unskilled and skilled labour, and the 

elasticity of substitution between the two skill groups equals σ = 
1

1–β
 , with β ≤ 1, implying that they are 

gross complements in production. Within each skill group g, firms can employ either a native, Lg
N, or 

immigrant, Lg
I , so that Lg = Lg

N + Lg
I , where the two groups are assumed to be perfect substitutes in 

production and therefore are equally productive. It is further assumed that there are no immigrants in 

the local labour market in the initial period.  

 

If firms are price takers in the labour, capital, and product market then firms will utilise labour and 

capital such that the marginal cost of each input is equal to its marginal product. Further, suppose that 

the local supply of capital depends upon both the rental price in the local labour market under 

consideration and rental prices in other local labour markets. 

 

It is now possible to model the effect of an inflow of immigrant labour that raises the supply of labour 

(in absolute terms) relative to the initial period, dI = 
dLI

LN  . The change in the demand for natives belonging 

to skill group g is determined by the elasticity of aggregate labour demand, the share of labour with 

type g skills (in absolute terms) among natives and immigrants respectively, and the share of type-g 

labour in the overall CES aggregate production function. 

 

Consider what happens to unskilled labour when the immigrant inflow is predominantly unskilled. In 

the absence of any wage response, unskilled native employment will fall by a rate equal to the relative 

supply of immigrants to natives among unskilled labour. However, given that labour demand increases 

as wages decrease, any such decline in native employment will be attenuated if the wages of unskilled 

labour fall in response to immigration. Further, the impact of the immigration shock on both skilled 

wages and the demand for unskilled labour following any increase in skilled wages is ambiguous. 

Specifically, this unskilled demand response depends upon the response of capital and the degree of 

substitutability between the different production inputs. 

 

 Q = AKαL1–α , (5.1) 

 L = [θU LU
β

 + θS LS
β
 ] 

1

β . (5.2) 
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5.3.2. Heterogeneous labour market elasticity 

When the labour market is perfectly competitive, as in Chapter 2, the quantities of labour supplied must 

equal quantities demanded, with the intersection of labour demand and supply determining type-g 

wages, aggregate wages, and employment in the local labour market.  

 

Letting Ng denote the (fixed) number of natives who could potentially supply labour, and assuming that 

immigrants’ labour supply is perfectly inelastic while natives’ supply depends on skill-specific wages 

in the local market under consideration (wg) and other local labour markets (w'g), the local supply 

function for skill group g is given by: 

Natives’ local labour market elasticity, which Dustmann, Schönberg and Stuhler (2016) allow to vary 

by skill group, is equal to η
g
=

∂(Ng fg)

∂wg

 wg

Ng fg
 . Whereas the elasticities estimated in the labour supply 

literature measure the response to changes in net wages in the national labour market, this elasticity 

differs in that it considers natives’ responses to changes in local labour market conditions, with these 

responses not limited only to moving into and out of employment but also increasing or decreasing 

hours worked, or moving away from, or no longer moving into, the area.  

 

These adjustment mechanisms will differ in their attractiveness across different labour market groups, 

and therefore this elasticity will not be homogenous. For example, the employment-to-unemployment 

transition may be less important for younger workers who are at the beginning of their career and thus 

are willing to sacrifice wages in order to avoid scarring.  

 

Given the labour supply function in equation (5.3), it follows that: 

It is plausible to assume, for the reasons outlined in Chapter 2, that if the weighted intensity of 

immigration in skill group g exceeds a weighted average of immigration intensity across all skill groups, 

then the impact of a supply shock on native employment will be negative for that skill group. 

 

Turning first to the conventional assumption that the local labour supply elasticity is homogenous across 

all labour market groups, or ηU = ηS = η, then it follows that both the wages and employment of the skill 

group which becomes relatively more abundant as a result of an immigrant inflow will decline relative 

to the wages and employment of the other skill group. If, conversely, the local labour supply elasticity 

is heterogeneous across labour market groups then the wages of the skill group made relatively more 

abundant by immigration may increase relative to the other skill group.  

 

 Lg = Lg
 I + Lg

 N = Lg
 I + Ng f

g
(wg, w'g) . (5.3) 

 d log wg = 
1

η
g

d log Lg
 N  . (5.4) 
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To understand why this is the case, consider the following example. Say that immigration is 

predominantly unskilled, or 
πS

 I

πS
 N < 

πU
 I

πU
 N , and that the local labour supply of unskilled natives is more elastic 

than the local supply of skilled natives (i.e. ηU is large relative to ηS), then the relative employment 

impact will be amplified while any relative wage declines will be attenuated. Moreover, if some skilled 

immigrants enter the local labour market, πS
 I > 0, and capital is not fully elastic, then unskilled wages 

may even rise relative to skilled wages, while the employment of unskilled natives, or the hours worked 

by unskilled natives, will strongly decline relative to skilled natives.  

 

This illustration of the perverse effects which may arise when labour supply elasticities are 

heterogeneous, highlights the fact that in order for the overall labour market effects of immigration to 

be ascertained, the wage, employment, and work structure responses must be empirically investigated 

jointly. Dustmann, Schönberg and Stuhler (2016) also note that while such an effect is only observable 

when capital is not perfectly elastic, if an additional skill group is added then these perverse effects can 

occur even when capital is fully elastic. 

 

5.4. Data and descriptives 

5.4.1. Data 

I conduct my analysis of the wage and employment effects of immigration using the Annual Population 

Survey over the period 2008 to 2019. As noted in Section 4.1, this is a sample survey of households 

comprised of 300 to 400,000 observations each year, containing detailed and wide-ranging info related 

to the labour market and associated topics. 

 

I follow Dustmann, Fabbri and Preston (2005) and Dustmann, Frattini and Preston (2013) and aggregate 

this individual-level data to the Government Office Region level, which is beneficial for three key 

reasons. First, because these regions are relatively large, they are more likely to represent closed labour 

markets, which in turn reduces the likelihood that results will be biased towards zero due to native 

outmigration. Second, the regions’ larger sample size will also reduce the risk of attenuation bias that 

leads to the reporting of insignificant estimates. Third, aggregating to this level enables a closer 

comparison with the aforementioned studies. I merge Inner and Outer London as this represents a more 

complete labour market, so that I have 19 localities in total, where the average cell size is 2,042,394.30  

 

In my empirical analysis, I focus on (gross) hourly wages and employment. I deflate wages to 2008 

prices using the CPIH index and follow the method used by the ONS when publishing LFS income data 

and top-code wage data at £99 per hour to remove outliers. By analysing hourly wages, I am able to 

 
30 Tyne and Wear, Rest of North East, Greater Manchester, Merseyside, Rest of North West, South Yorkshire, 

West Yorkshire, Rest of Yorkshire and Humberside, East Midlands, West Midlands, Rest of West Midlands, East 

of England, London, South East, South West, Wales, Strathclyde, Rest of Scotland, Northern Ireland. 
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include both full- and part-time workers in my sample, as this provides both wider and more unbiased 

coverage for individuals who are paid hourly or at irregular times in a month. Employment is defined 

as the proportion of the working age population in employment, and therefore takes into account a wide 

range of labour market movements, including unemployment, retirement, and movement into full-time 

education. 

 

I also examine: the participation rate, defined as the proportion of the working age population employed 

or looking for work; unemployment, the proportion of those active in the labour market who are not 

employed; and occupational mobility, defined using information about the task complexity of skill 

groups’ occupations from the US O*NET index.31 

 

For each outcome, I distinguish between three skill groups which are determined by the age that an 

individual left full-time education. Specifically, a low-skill individual is defined as someone who left 

full-time education at age 16 or below, the intermediate-skilled are those who left education between 

the ages of 17 and 20, and the high-skilled are those who left education at age 21 or over. I also estimate 

a specification where skills are determined by natives’ highest qualifications and their corresponding 

Regulated Qualifications Framework (RQF) level.32 

 

5.4.2. Descriptives 

Figure 5.1 shows how average gross hourly wages (in real terms, at 2008 prices) changed for the three 

native skill groups over the period of study, where skills are defined by age completed full-time 

education as outlined in the previous section. For each skill group, average wages fell during the early 

years of the period, which likely reflects the deterioration in economic conditions due to the financial 

crisis. However, whereas low-skill wages recovered and indeed surpassed their 2008 level by the end 

of the decade, high- and intermediate-skill wages were 8.29 and 2.93% lower respectively. 

 

The employment rate trends for the three groups are presented in Figure 5.2. The rate at which low-skill 

natives are employed is around 70% throughout the decade, while the employment rate for intermediate- 

and high-skill workers is approximately five and 15 percentage points higher respectively. This owes 

in part to a higher unemployment rate among the low-skilled, but more to a substantially lower 

participation rate of around 75%.33 

 

The average employment rates follow a similar trajectory to those described for wages in the previous 

figure, with employment initially declining during the years of recession before recovering and 

 
31 See the chapter appendix for more information on the latter adjustment mechanism. 
32 Low-skill are those whose highest qualification is RQF level two or below, intermediate-skill are those whose 

highest qualification is between levels three and five, and high-skill are those individuals whose highest 

qualification is RQF level six to eight. 
33 See the chapter appendix for analogous graphs showing the unemployment and participation rate trends. 
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surpassing their 2008 levels around the middle of the decade. However, in contrast to the wage recovery, 

the high-skill rate grows by the largest amount (1.83%) while the intermediate-skill rate is marginally 

lower than at the beginning of the period.  

 

Given that this chapter seeks to ascertain the labour market impact of immigration by exploiting regional 

variations in immigrant inflows, it is perhaps more pertinent to examine how wages and employment 

Figure 5.1: Employment rate by skill group (2008-19) 

Figure 5.2: Mean hourly wage by skill group (2008-19) 
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changed across regions. In Figures 5.3 and 5.4, I plot the immigrant shock over the period – defined as 

the regional inflow of immigrants over the period relative to the size of the labour market in 2008 – 

against the change in the respective regions’ wages or employment over the period. 

 

The former depicts a positive relationship between immigrant inflows and wages, as indicated by the 

weighted line of best fit. Indeed, this relationship would be far stronger if the outlier of London (right-

Figure 5.3: Native wage change and immigrant shock by region (2008-19) 

Figure 5.4: Native employment rate and immigrant shock by region (2008-19) 
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hand side) were excluded: the region saw by far the largest immigrant shock, but its wage growth was 

around the middle of the distribution. The region of Strathclyde experienced the largest wage growth 

while, at the other end, North Yorkshire, East Yorkshire and Humberside, the North East, and Northern 

Ireland incurred a decline in real wages, with these areas comprising four of the five areas with the 

lowest immigrant shock. However, while the association presented may be driven by positive wage 

effects induced by immigration, it is equally plausible that economic conditions are driving both wage 

growth and immigrant inflows.  

 

The latter figure plots the same relationship for the employment rate. The association is considerably 

weaker, which is typified by the fact the Merseyside region experienced a relatively large increase in 

the employment rate (of 6.99 percentage points) and West Yorkshire a fall (of 0.07 points), despite both 

localities receiving an inflow of immigrants over the period of study that were approximately four per 

cent of their 2008 populations. 

 

Since examining the outcomes of all workers within a locality may conflate contrasting labour market 

responses across heterogenous groups, it is worth analysing this relationship across skill groups. This 

is presented in Figure 5.5. Turning first to panel (a), which shows the association between immigration 

and wage changes, the positive correlation observed at the regional-level appears to be most strongly 

driven by the relationship between inflows and high-skill wage growth (or reductions in wage declines). 

Panel (b) indicates that immigrant inflows to a region are negatively correlated with low- and high-skill 

native employment rates, particularly in the case of the former group. However, these associations are 

statistically weaker than those shown in the corresponding wage scatterplots. 

 

Figure 5.5: Wage and employment changes by skill group (2008-19) 
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Taken together, Figure 5.5 suggests that the labour market effects of immigration may differ vastly 

between natives depending upon their skill endowments. 

 

5.5. Estimation strategy 

5.5.1. Model specification 

To estimate the effect of immigration on wages and employment, I regress differences over time in 

native skill groups’ average labour market outcomes across regions in the UK against immigrant inflows 

into the respective region. As such, my basic estimating equation takes the form: 

where for skill group i in region r at time t: ∆Oirt denotes the change in the labour market outcome under 

consideration; mrt represents the inflow of immigrants; ∆𝑋rt denotes changes in a vector of control 

variables; τt refers to a set of time fixed effects; and ∆εirt represents changes in the error term. 

 

Looking more closely at equation (5.5), the outcomes I consider are annual changes in the log of the 

average hourly wage and the rate of employment for natives with i skills in each region. Both those in 

full-time and part-time work are used to create the sample. 

 

I follow Card and Peri (2016) and define the key term of interest, mrt, as the immigrant shock; that is, 

the inflow of immigrants over the past year relative to the size of the local labour market population in 

the previous period: 

Equation (5.6) can be seen as relating changes in native outcomes to the total immigrant supply shock 

between t and t-1. This is different to the immigrant share variable used in much of the previous UK 

literature, which instead measures the fraction of immigrants in a local labour market and thus may 

confound immigrant supply shocks with changes in native supply.34 I use three definitions of the local 

labour market population in the previous period – the denominator in equation (5.6) – which are 

discussed in more detail below.  

 

This immigration coefficient identifies the total wage and employment effect of immigration, 

comprising both the direct partial effect of immigration and indirect effects across skill groups 

(Dustmann, Schonberg and Stuhler, 2016). The former refers to the (presumed negative) impact of 

similar immigrants who are more likely to substitute for natives with i skills, and the latter to the 

(presumed positive) impact of less-similar immigrants who are more likely to complement for natives 

with i skills. The sign of the coefficient is therefore ambiguous.  

 
34 See Section 3.6 for a more in-depth discussion. 

 ∆Oirt = mrt + ∆𝑋rt + τt + ∆εirt (5.5) 

 mrt = 
Mrt1-Mrt0

Nrt0+Mrt0

 = 
∆Mrt1

Lrt0

 . (5.6) 
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The vector Xrt controls for the effects of changes in the average demographic characteristics within 

regions. I include the logged ratio of native individuals with high-to-low skills and intermediate-to-low 

skills, which controls for changes in the outcome of interest due to changes in the skill distribution 

induced by natives. Skill levels are defined in an analogous way to the outcome variables (i.e. according 

to the age an individual completed full-time education). I also control for the average age of natives 

within the locality, as younger natives are more likely to receive lower wages than older individuals in 

the same area. However, I do not control for the average age of immigrants within the region as this 

may be a factor determining the impact of inflows on natives.  

 

I include a full set of time fixed effects, which Lemos and Portes (2008) note separate the effect of 

unrelated macro shocks from those driven by immigration. Further, by estimating the model in first 

differences, I implicitly control for constant factors which make a region more attractive to immigrants, 

including higher wages or lower employment rates.  

 

5.5.2. Justification for the estimation strategy 

Before examining the estimation strategy in further detail, it is pertinent to first note the motivation to 

employ the spatial approach. As discussed at length in Chapter 3 – and validated in Chapter 4 – the total 

effect reported by the spatial approach is more informative about the overall effect of immigration and 

its distributional impact compared to the hybrid and skill-cell approaches, which instead inform about 

the relative impacts of immigration. This approach is also robust to perverse effects and cell 

misallocation due to the occupational downgrading of immigrants upon arrival. I am required to 

estimate this spatial model using first differences as opposed to fixed effects due to the design of the 

immigrant shock variable, which exploits immigrant inflows between two time periods. 

 

I follow the precedent in the literature and cluster the standard errors by regions so that they are robust 

to both group-wise heteroscedasticity and first-order serial correlation. This is econometrically 

appropriate as the treatment, immigration, is delivered at the regional level (McKenzie, 2017). 

However, Angrist and Pischke (2009) note that using clustered standard errors can lead to a loss of 

efficiency, and can even lead to higher biases when the number of clusters is below 42, as is the case in 

my study. This, they say, occurs because serial correlation is underestimated, although they add that 

Stata-clustered standard errors are ‘reasonably good at correcting for serial correlation in panels’. 

 

5.5.3. Identification  

As aforementioned, the immigration parameter in equation (5.5) may not represent supply shocks, since 

the allocation of immigrants into local labour markets is unlikely to be random but instead may be 

driven by demand shocks that both impact wages or employment and immigrant inflows. To address 

this, I follow the precedent set in much of the earlier literature and predict inflows of immigrants using 
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past settlement patterns of earlier cohorts [Section 3.2.2]. Specifically, I allocate the inflow of 

immigrants from country c between time t and t-1 across regions, r, according to the regional 

distribution of the origin group in the 2001 census, well before the period of study: 

The immigrant distributions reported in the 2001 census are likely to be uncorrelated with labour market 

conditions in the period of interest as this not only precedes the sizable economic shock induced by the 

financial crisis, but is also before the change in the origin composition of immigrant inflows which 

followed the EU8 accession in 2004.  

 

Since the instrument relies on the tendency of immigrants to move to enclaves established by earlier 

cohorts of the same origin, as opposed to all immigrants, I follow a number of recent studies – including 

Dustmann and Glitz (2015), Mitaritonna, Orefice and Peri (2018), and Nickell and Saleheen (2017) – 

and define 25 country of origin groups which on average represent 67.24% of inflows each year.35 This 

country-specific method of construction will therefore increase the explanatory power of the instrument. 

I was constrained from using a wider set of country groups because the 2001 census aggregates country 

of origin groups to regional levels in many cases, and due to concerns of attenuation bias arising from 

small samples in the APS.36 Nonetheless, my groups represent almost all countries of origin which 

comprised over one per cent of the total inflow in any given year over the period of study. 

 

As noted by Card and Peri (2016), native movements are also likely to be endogenous. This concern is 

not limited to the immigrant share variable (which uses as the denominator the labour market population 

at time t) but, because economic shocks may be persistent over time, is also relevant when creating the 

immigrant shock variable (which uses the labour market population at time t-1).  

 

As such, I follow Edo’s (2019) approach and impute the number of natives across regions according to 

their distribution in the 2001 census in an analogous way to that used to predict immigrant inflows: 

where N denotes natives. In turn, the immigrant shock instrument with an imputed denominator is 

defined as: 

 
35 The country groups are: Australia, the Baltic states (Estonia, Latvia, Lithuania), Bangladesh, Canada, China, 

France (including Monaco), Germany, Hong Kong, India, Ireland, Italy, Jamaica, Kenya, Nigeria, Pakistan, 

Poland, Portugal, Romania, Somalia, South Africa, Spain (including the Canary Islands), Sri Lanka, Turkey, USA, 

Zimbabwe. The remaining country of origin groups are assigned to an “other immigrant” group. 
36 For example, South Asian countries other than Afghanistan, Bangladesh, India, Pakistan, and Sri Lanka are 

aggregated into an “Other South Asia” origin group. 

 Mrt
̂  = ∑

Mcr, 2001

Mc, 2001c
* Mc, t . (5.7) 

 Nrt̂= 
Nr, 2001

N, 2001

* Nt , (5.8) 
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For robustness, I use two further definitions of the labour market population as the denominator in my 

analysis: an actual, or OLS, denominator, which is defined as the actual labour market population in the 

previous period, and a base year denominator, defined as the labour market population in the first year 

of my analysis, 2008, as in Dustmann, Schonberg and Stuhler (2017).  

 

The first stage estimates, which show whether the instruments are capable of explaining actual 

immigrant inflows, are presented for the three definitions of immigrant shock and immigrant share in 

Table 5.1. The F statistic of the excluded instrument, which tests the strength of the instrument in 

predicting the endogenous variable, comfortably surpasses Stock and Yogo’s (2005) critical value of 

16.38 for a single endogenous regressor at the 10 per cent maximal IV size.  

 

While the shock and share instruments with an imputed denominator perform similarly with regard to 

their predictive power, the immigrant shock variables defined using an OLS or base year denominator 

perform substantially better than the immigrant share equivalents. This is likely because the latter 

measure also takes into account native mobility. Additionally, the partial R-square statistics show that 

the immigrant shock instruments explain a greater proportion of the variation in actual immigrant 

shocks than the share instruments predict actual share changes. Regardless, I conclude that all six 

variations of the instrument are valid for the period of study. 

 

5.5.4. Multiple instrumentation  

As discussed in Section 3.7, Jaeger, Ruist and Stuhler (2018) have criticised the use of the shift-share 

instrument on the basis that serial correlation in immigrant inflows may lead the instrument to conflate 

the (presumed negative) short run impact of immigration with (presumed positive) long run adjus-

tments, which they argue can be resolved by including a lag of the instrument in the empirical model.  

 

I therefore include a two-year lag of immigrant inflows in some specifications. I opt to use a two-year 

lag for two reasons. First, because the difference between the two instruments comes only from the 

variation over time in the composition of national inflows – the exogenous distribution is ascertained 

using the same base year: 2001 – a two-year lag will provide more variation than a one-year lag. This 

is important because if the instruments are too similar then it is difficult to separately identify both first 

stage equations. Second, because long run changes to immigration may be rigid – the process of 

acquiring capital may be slow, for example – a two-year lag is more likely to capture the dynamic 

effects. 

 mrt̂= 
Mr,t
̂  - Mr,t-1̂

Nr,t-1̂+ Mr,t-1̂

. (5.9) 
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5.6. Results 

The subsections below present the results estimated using the various immigration variable definitions 

discussed in the previous section. Estimation is based on yearly data from the Annual Population Survey 

for the years 2008 to 2019. I begin by discussing the baseline results before considering the alternative 

immigration definitions, more disaggregated subpopulations, other adjustment mechanisms, and the 

Jaeger, Ruist and Stuhler (2018) multiple instrumentation method. 

 

5.6.1. Baseline specification 

I commence by estimating the wage and employment effect of immigration using the immigrant shock 

variable, where coefficients can be interpreted as an immigrant shock the size of one per cent of the 

labour market population in the previous period inducing a change in the wage of x per cent, or a change 

in the employment rate of x percentage points. Column (1) of Table 5.2 reports the ordinary least squares 

estimates, with the results indicating that a one per cent immigrant shock induces a 0.36 percentage 

point decline in the rate of low-skill employment, but raises the wages of those with intermediate skills 

by 0.68%. In contrast, the outcomes of high-skill natives are not significantly affected by immigrant 

inflows over the period of study. 

 

As noted in Section 3.2.2, OLS results do not give strong evidence of the labour market impact of 

immigration because inflows may be endogenous to labour market conditions. I therefore utilise the 

aforementioned shift-share instrument to identify the impact of supply shocks, where the labour market 

population in the previous year is imputed according to the 2001 distributions of immigrants and 

natives. The two-stage least squares estimates, presented in column (2), show that immigration has a 

less-negative effect on low-skill employment once demand-driven inflows are controlled for: the 

coefficient is now -0.24. However, in line with the notion that employment declines attenuate adverse 

wage effects, low-skill wages now decline by 0.40%. As for the other skill groups, intermediate-skill 

Table 5.1: First stage regressions 

 (1) (2) (3) (4) (5) (6) 

Instrument definition Immigrant shock Immigrant share 

Denominator Imputed OLS Base year Imputed OLS Base year 

Actual immigrant shock/share 0.590*** 0.559*** 0.510*** 0.554*** 0.374*** 0.228*** 

 (0.033) (0.031) (0.030) (0.076) (0.050) (0.035) 

       

F 327.16 319.19 293.67 52.71 55.15 43.45 

Partial R-square 0.21 0.21 0.20 0.06 0.06 0.05 

Other controls x x x x x x 

Year dummies x x x x x x 

Observations 209 209 209 209 209 209 

Note: Columns (1) to (6) report the coefficient from the first stage regression of the inflow of immigrants to the region, measured 

as the increase in the number of immigrants as a share of the region’s population in the previous year, between 2008 and 2019. 

Other controls are the average age of natives and the natural log of the ratio of natives in each education group to natives with low 

skills. All regressions are weighted by the population of each local labour market. Standard errors are clustered by region and are 

reported in parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% confidence levels respectively. 
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wages continue to rise by a similar magnitude, and the employment rate rises for this group by 0.20 

points, while the outcomes of high-skill natives remain unaffected.  

 

To put these responses into perspective, the average regional immigrant shock in a given year was 

0.53% of the labour market population in the previous year, which implies a fall in the low-skill 

employment rate of 0.13 percentage points and a rise in the intermediate-skill wage of 0.36%. As such, 

for an intermediate-skill worker earning the average skill group wage, £11.26, immigration would 

increase their hourly pay by four pence. 

 

In the remainder of the panels, I conduct a number of robustness checks to test the sensitivity of the 

estimates. In column (3), I weight the regression by the number of observations used to compute the 

dependent variable and find that the effect of immigration is dampened under this weighting procedure. 

To be precise, although the coefficients are largely of a similar magnitude, only the decline in low-skill 

employment remains significant (at the 5% level, rather than the 1% level as in column (2)). 37 

 

 
37 The first stage regressions for this specification (not reported) also indicate that the instrument is a strong 

predictor of actual immigrant shocks. 

Table 5.2: Wage and employment estimates by skill group 

OLS and two-stage least squares estimates 

 (1) (2) (3) (4) (5) 

 

Baseline: OLS Baseline: 2SLS 

Weight by 

dependent 

variable 

observations 

Skills defined 

by highest 

qualification 

attained 

Aggregating to 

the NUTS 2 

region 

Panel A: Wage effects      

Low -0.046 -0.396** -0.328 -0.462* -0.577*** 

 (0.299) (0.198) (0.396) (0.251) (0.173) 

Intermediate 0.675* 0.669*** 0.491 0.278* 0.613*** 

 (0.383) (0.232) (0.377) (0.158) (0.217) 

High -0.024 0.036 0.032 -0.058 0.054 

 (0.282) (0.185) (0.185) (0.237) (0.160) 

Panel B: Employment effects      

Low -0.357*** -0.243*** -0.212** -0.277*** -0.256*** 

 (0.111) (0.057) (0.101) (0.078) (0.072) 

Intermediate -0.130 0.197* 0.159 0.105 0.208** 

 (0.132) (0.106) (0.133) (0.092) (0.094) 

High 0.020 -0.012 -0.023 0.101 -0.055 

 (0.130) (0.127) (0.114) (0.097) (0.124) 

Other controls x x x x x 

Time dummies x x x x x 

Observations 209 209 209 209 374 

Note: Each cell in column (1) to (5) is the coefficient from a regression of the change in skill group i's wages or employment rate 

due to immigrants between 2008 and 2019, controlling for natives’ average age and the natural log of the ratio of natives in each 

education group to natives with low skills. All regressions are weighted by the population of each local labour market, except 

column (3) which is weighted by the number of observations used to create the dependent variable. Standard errors are clustered 

by region and reported in parenthesis. ***, **, and * denote significance at the 1%, 5%, and 10% confidence levels respectively. 
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In column (4), I test the sensitivity of the estimates to the categorisation of labour market skills, defining 

the dependent and control variables according to the highest qualification attained by an individual. 

While a one per cent supply shock continues to induce a significant fall in low-skill wages and emplo-

yment of a similar magnitude to the baseline IV results, the boost to the intermediate-skill employment 

rate loses significance and the positive wage effects for the group are now less than half the size. This 

owes to the different composition of the two groups. Finally, in column (5) I aggregate the labour market 

at the lower NUTS 2 level, so that I have 34 local labour markets.38 The coefficients for low-skill 

employment and intermediate-skill wages and employment are of a magnitude similar to the baseline 

IV estimates reported in column (2), but low-skill wages are now predicted to fall by a greater amount.39 

 

Table 5.2 provides strong evidence that low-skill natives’ wage and employment outcomes are 

adversely impacted by immigrant supply shocks, while the wages of intermediate-skill natives rise. This 

is in line with earlier UK literature which finds that any wage effects of immigration tend to be 

concentrated at the lower end of the distribution (e.g. Dustmann, Frattini and Preston, 2013; Nickell 

and Saleheen, 2017), and that the employment of natives with secondary education is most adversely 

affected (e.g. Dustmann, Fabbri and Preston, 2005; Nathan, 2011). 

 

5.6.2. Comparing the immigration parameter 

The results presented in Table 5.2 use the immigrant shock as the relevant inflow variable – that is, the 

immigrant inflow relative to the size of the labour market in the previous period – as opposed to the 

immigrant share variable used in the earlier UK literature. My results are therefore not directly 

comparable because, as noted by Card and Peri (2016), a spurious correlation can be generated if 

changes in the number of native workers are related to changes in the labour market outcome of interest, 

since the denominator is the labour market population in the current year.  

 

Card and Peri’s critique is in the context of OLS estimates, and so it is not clear whether the use of 

instrumental variables removes this issue (MAC, 2018b). Nonetheless, I compare the results when using 

the immigrant shock and share parameters in Table 5.3. For each, I estimate the three different 

specifications of the labour market population in the relevant year, as discussed in the previous section. 

 

Columns (1) and (2) compare the immigrant shock and share variables when the relevant labour market 

population is imputed according to the distribution of natives and immigrants in the 2001 census. With 

the exception of the estimates for high-skill wages, the coefficients under the immigrant share variable 

 
38 As with Government Office Regions, I merge all London localities into a more complete labour market. I also 

merge Cheshire and Merseyside, and North Eastern Scotland and Highlands and Islands, due to changes in the 

boundaries between each of the two pairs. 
39 The first-stage F statistic of 444 shows that the instrument remains a strong predictor of actual immigrant 

inflows, although the partial R-square falls to 0.12. 
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are larger than those produced using the immigrant shock variable. However, only the coefficient for 

low-skill employment (of -0.41) is significant at conventional levels. 

 

I then proceed to estimate the shock and share specifications with the OLS – or actual – denominator, 

and present the results in columns (3) and (4). The immigrant shock results are consistent with those 

estimated using the imputed denominator: the magnitude of the wage and employment responses are 

remarkably similar. Conversely, the immigrant share coefficients show more variation: the wages of 

the intermediate-skilled now decline by a magnitude nearly three times the size of the shock estimate, 

while the low-skill employment rate falls by 0.61 points. Finally, I use the labour market population in 

2008 as the denominator in columns (5) and (6). While the results are again similar using the immigrant 

shock variable, the immigrant share coefficients are now of a magnitude between that estimated by the 

imputed and OLS denominators. 

 

Taken as a whole, the immigrant share estimates appear susceptible to changes in the calculation of the 

labour market population, while the immigrant shock estimates remain largely consistent throughout. 

This suggests, in line with Card and Peri’s (2016) conclusions, that native workers move to areas where 

wages and the employment rate are growing, which in turn generates a negative bias in the relationship 

between immigration and labour market outcomes when the immigrant share is used to measure 

inflows. As a result, it is plausible that previous UK studies have reported wage and employment 

Table 5.3: Comparison of the immigration variable 

Two-stage least squares estimates 

 (1) (2) (3) (4) (5) (6) 

 Imputed denominator OLS denominator Base year denominator 

 Shock Share Shock Share Shock Share 

Panel A: Wage effects       

Low -0.396** -0.556 -0.399** -1.239** -0.374* -0.838* 

 (0.198) (0.680) (0.194) (0.623) (0.192) (0.462) 

Intermediate 0.669*** 0.860 0.699*** 1.935** 0.745*** 1.669*** 

 (0.232) (0.733) (0.223) (0.759) (0.222) (0.594) 

High 0.036 -0.011 0.035 -0.701 0.023 0.052 

 (0.185) (0.506) (0.181) (0.517) (0.185) (0.415) 

Panel B: Employment effects       

Low -0.243*** -0.414** -0.249*** -0.614*** -0.261*** -0.586*** 

 (0.057) (0.176) (0.056) (0.163) (0.056) (0.130) 

Intermediate 0.197* 0.347 0.191* 0.077 0.172* 0.386 

 (0.106) (0.343) (0.102) (0.272) (0.101) (0.252) 

High -0.012 0.039 -0.009 0.236 -0.003 -0.006 

 (0.127) (0.353) (0.125) (0.365) (0.126) (0.282) 

Other controls x x x x x x 

Time dummies x x x x x x 

Observations 209 209 209 209 209 209 

Note: Each cell in column (1) to (6) is the coefficient from a regression of the change in skill group i's wages or employment rate 

due to immigrants between 2008 and 2019, controlling for natives’ average age and the natural log of the ratio of natives in each 

education group to natives with no qualifications. All regressions are weighted by the population of each local labour market. 

Standard errors are clustered by region and reported in parenthesis. ***, **, and * denote significance at the 1%, 5%, and 10% 

confidence levels respectively. 
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changes to immigration which are more negative, or less positive, than the adjustments induced by 

immigrants in actuality.  

 

5.6.3. Native subgroups 

The estimates presented up to this point have highlighted the substantial heterogeneity in the labour 

market effects of immigration depending on the skills of natives, yet this is unlikely to be the only 

characteristic determining the different responses. Therefore, in Table 5.4 I opt to compare the impact 

of immigration on subpopulations within each of the three skill groups, using the immigrant shock 

parameter with an imputed denominator, as in the baseline results.  

 

In columns (1) to (4), I present separate estimates for men and women. The low-skill estimates show a 

contrast in labour market responses: adverse wage effects are concentrated solely among women, for 

whom employment effects are positive and around half as large in magnitude. Although this finding is 

consistent with the prediction of the theoretical model that wage responses to immigration are attenuated 

by employment responses, that women’s labour supply is less elastic than men’s contrasts with Blundell 

et al.’s (2016) finding that the labour supply of women with secondary education – those designated as 

low-skill in this study – is particularly elastic. The estimates for intermediate-skill natives, however, do 

align with this expectation – immigration induces an increase in men’s wages and women’s rate of 

employment. Similarly, the high-skill results reveal a modest rise in the employment rate among women 

but not men.  

 

One possible elucidation for the low-skill results is that women’s employment increases due to an 

increase in the prevalence of part-time work. Indeed, I find this to be the case, with an immigrant shock 

leading to a 0.77 and 0.39 percentage point increase in the share of employed low- and intermediate-

skill women who work part-time respectively, which is significant at the 1% level. These results can be 

found in the chapter appendix. Moreover, the employment rate of high-skill women also rises.  

 

In light of Dustmann and Glitz’s (D&G) (2015) finding that the adverse wage impacts of immigration 

are concentrated in the non-tradable sector, I report wage estimates by sector in columns (5) and (6). I 

follow Broadbent et al. (2019) and define a two-digit SIC industry as tradable if more than 10 per cent 

of its final demand is traded.40 Under this definition, around 40 per cent of natives work in the tradable 

sector. The tradable results in the former column show that low-skill wages rise following an immigrant 

supply shock (by 0.93%), while the non-tradable results in the latter column show that low-skill wages 

fall (by 0.78%) and intermediate-skill wages increase (by 0.98%).41 These sector-specific findings 

therefore indicate that the baseline estimate for low-skill wages masks a further heterogeneity between 

 
40 See the chapter appendix for a breakdown of industry classifications. 
41 Due to the change in industry classifications which occurred in 2009, I study the period 2009 to 2019. 
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Table 5.4: Wage and employment estimates by subgroups 

Two-stage least squares estimates 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

 Sex-specific wages Sex-specific employment Sectoral wages Firm wages by number of employees 

 Men Women Men Women Tradable Non-tradable 1-24 25-249 250 + 

Low 0.136 -0.962*** -0.638*** 0.301*** 0.925*** -0.779*** -0.109 -0.212 -0.610* 

 (0.218) (0.296) (0.104) (0.092) (0.323) (0.125) (0.377) (0.244) (0.324) 

Intermediate 1.015*** 0.012 0.187 0.148* 0.471 0.866*** 1.675*** 1.039*** -0.392** 

 (0.230) (0.335) (0.194) (0.090) (0.420) (0.158) (0.254) (0.362) (0.195) 

High -0.096 0.228 -0.172 0.204** -0.430 -0.010 1.307** -0.294 -0.625* 

 (0.320) (0.230) (0.185) (0.100) (0.419) (0.293) (0.615) (0.427) (0.343) 

Other controls x x x x x x x x x 

Time dummies x x x x x x x x x 

Observations 209 209 209 209 190 190 209 209 209 

Note: Each cell in columns (1) to (5) is the coefficient of a regression of the change in skill group i's wages or employment rate due to immigrants, controlling for natives’ average age and the 

natural log of the ratio of natives in each education group to natives with no qualifications. Columns (5) to (6) consider the period 2009 to 2019 while all other columns consider 2008 to 2019. All 

regressions are weighted by the population of each local labour market. Standard errors are clustered by region and reported in parenthesis. ***, **, and * denote significance at the 1%, 5%, and 

10% confidence levels respectively. 
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tradable and non-tradable industries, which could arise because ‘firms in the tradable sector are unable 

to adjust wages because of fixed output prices set on national or international markets’ (D&G, 2015). 

My results are broadly in line with D&G’s, although they suggest that low-skill wages are more 

responsive to immigration in the tradable sector. This disparity may be driven by the fact D&G report 

estimates for low- and intermediate-skill workers together, or because their estimates were yielded using 

the hybrid approach, which only considers the direct partial effect of immigration, whereas I estimate 

the sector-specific effects using the spatial approach which considers the total effects of immigration. 

 

Finally, in columns (7) to (9) I compare the wage impact of immigration according to the size of the 

firm, where size is defined according to the number of employees. Two key findings of interest emerge. 

First, the estimates show that intermediate- and high-skill wages are most elastic at small firms, but are 

least elastic for low-skill workers. Second, wages have declined among all skill groups at large firms, 

even when they have risen at small- and medium-sized firms. These outcomes are consistent with 

Mitaritonna, Orefice and Peri’s (2017) findings that immigrant supply shocks have a stronger effect on 

the total factor productivity (TFP) of firms with a level of employment below the median or a low initial 

level of TFP, which they posit owes to stronger complementarity effects from hiring immigrants among 

these firms. Indeed, smaller UK firms are less productive on average (ONS, 2020a) and so may have 

benefitted from such complementarities, resulting in wage rises. 

 

5.6.4. Alternative adjustment mechanisms 

The estimates reported up to this point have consistently shown that immigration shocks over the period 

induced a fall in low-skill employment rates, and have also indicated that the low-skill wage fell while 

both wages and employment rose for intermediate-skill workers. Table 5.5 seeks to understand the 

mechanisms through which these changes occurred. Columns (1) and (2) of the table shed light on how 

the employment rate of low- and intermediate-skill natives responded to immigration. Specifically, the 

former column shows that an immigrant shock the size of one per cent of the population induces a 

decline in the intermediate unemployment rate of 0.26 percentage points, which is significant at the 1% 

level. The latter column shows that an immigrant shock leads to a fall in the participation rate of low-

skill natives of 0.28 percentage points, which is significant at the same level. 

 

From these estimates, it can be concluded that the employment rate of low-skilled natives falls because 

these natives opt to leave the labour market, while the increase in the employment rate of intermediate-

skill natives can be traced to those who were previously unemployed finding work. By contrast, 

immigration does not significantly impact unemployment or participation among high-skill individuals, 

which aligns with the employment rate estimates reported for this skill group. 
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However, as noted in the theoretical discussion, labour supply changes may not only occur at the 

extensive margin – in other words, through an entry into or exit out of employment entirely – but at the 

intensive margin, with natives responding to immigration by increasing or reducing their hours worked. 

I examine this margin using the number of hours usually worked in a native’s main job. The estimates, 

reported in column (3), show that low-skill hours fall in response to an immigrant supply shock, while 

intermediate hours rise. Since this reduction in hours worked among the low-skilled may be out of 

choice, in column (4) I estimate the association between immigration and the share of natives who 

report wanting to work longer hours at their current basic rate of pay. I find that immigration also leads 

to a modest rise in the share of low-skill natives who would like to work more hours, which implies that 

the reduction in hours worked is involuntary.  

 

In the final column, I examine whether the changes in hourly wages identified in previous tables arise 

due to changes in the complexity of tasks performed by native workers, as discussed in Section 2.3. To 

assess this, I assign a measure of complexity to each native in employment according to the task 

intensity of their occupation along the dimensions of manual, communication, and cognitive content. 

The information required to construct this index is obtained from the O*NET database, the primary 

source of occupational information in the US. To be precise, for each US occupation the database 

measures the importance of 52 skills, assigning a value between one and five for each skill. I follow 

Ottaviano, Peri and Wright (2013) and construct each of the three aforementioned indices by taking the 

average of the relevant skills.42  

 
42 In the chapter appendix, I provide an overview of the crosswalk to UK occupations and a complete list of the 

skills included in each index. 

Table 5.5: Alternative labour market adjustments 

Two-stage least squares estimates 

 (1) (2) (3) (4) (5) 

 
Unemployment 

rate 

Participation 

rate 

Hours worked 

(main job) 

Would like to 

work more 

hours 

Occupational 

complexity 

Low -0.041 -0.275*** -0.153** 0.189** 0.583* 

 (0.057) (0.068) (0.066) (0.089) (0.337) 

Intermediate -0.261*** -0.000 0.384*** 0.084 1.283*** 

 (0.085) (0.098) (0.068) (0.121) (0.277) 

High -0.065 -0.075 -0.136 -0.161 0.501 

 (0.076) (0.115) (0.147) (0.112) (0.328) 

Other controls x x x x x 

Time dummies x x x x x 

Observations 209 209 209 209 152 

Note: Each cell in columns (1) to (5) is the coefficient of a regression of the change in a labour market outcome for skill group i 

due to immigrants, controlling for natives’ average age and the natural logarithm of the ratio of natives in each education group to 

natives with no qualifications. Columns (1) to (4) consider the period 2008 to 2019 while column (5) considers 2011 to 2019. All 

regressions are weighted by the population of each local labour market. Standard errors are clustered by region and reported in 

parenthesis. ***, **, and * denote significance at the 1%, 5%, and 10% confidence levels respectively. 

 



85 

 

The complexity of an occupation is then defined as an index increasing in the intensity of cognitive and 

communication task content, and decreasing in manual task content:  

An immigrant supply shock induces an increase in the occupational complexity of both low- and 

intermediate-skill workers, while the task content of high-skill workers’ occupations is unaffected.43 

This complexity effect is particularly profound for the intermediate skilled. However, because the APS 

is not longitudinal in nature, it is unclear whether these shifts are driven by entry to or exit from the 

labour market (for example, if low-skill natives working in the most manual-intensive occupations 

become inactive) or instead are due to occupational mobility among the employed (intermediate-skill 

natives move into more complex occupations), as found by Foged and Peri (2016) in Denmark.  

 

That the occupational complexity of low-skilled natives rises following immigrant supply shocks 

contrasts with the previous estimates showing adverse wage effects among this skill group. I therefore 

analyse the effect of immigration on each of the underlying skill intensities used to construct the index. 

The estimates, which can be found in the chapter appendix, show a fall in the manual intensity of 

occupations but no change in the communication or cognitive intensity, consistent with a displacement 

effect among those working in the most manual-intensive jobs. The intermediate-skill estimates, on the 

other hand, not only show a decline in the manual intensity but a rise in the cognitive and 

communication intensities. This indicates that natives transition – either through mobility or labour 

market entry – into more complex occupations which are complementary to manual-intensive 

occupations, in turn driving the wage rises found in the earlier estimates. 

 

5.6.5. Multiple instrumentation 

As noted in Section 5.5.4, Jaeger, Ruist and Stuhler (2018) show that the single shift-share instrument 

can be invalid if immigration induces a dynamic alignment process which gradually offsets the initial 

response of wages and employment, as the short and long run impacts are conflated in the estimates.  

 

I therefore present two multiple instrument specifications in Table 5.6: in columns (2) and (3) the 

dynamic shift-share instrument is lagged by one year, while in columns (4) and (5) it is lagged by two 

years. Column (1) shows the baseline estimates using a single shift-share instrument, reported in Table 

5.2. Turning first to the preferred estimates yielded using the two-year lag, immigration induces an 

initial decline in the low-skill wage (of 0.90%) which is subsequently offset by the dynamic alignment 

process (0.79%), while the opposite phenomenon occurs for low-skill employment. Conversely, the 

 
43 The first stage F statistic for this regression is 26.20 and the partial R-square is 0.05. 

  Complexity = ln (
 cognitive + communication 

manual
) .   
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positive effects of immigration for the wages and employment of intermediate-skill natives appears to 

be driven by an initial response which is offset by a dynamic adjustment.   

 

This finding gives further weight to the suggestion of occupational specialisation in the previous section 

by offering an indication as to how these adjustments occur. Specifically, because immigrants lack 

language skills they opt to enter manual-intensive occupations towards the bottom of the distribution 

where low-skill natives are more highly concentrated. This initially causes low-skill wages to fall, while 

the wages of intermediate-skill natives working in more complex occupations – that are complementary 

for manual occupations – rise. However, as found in the previous section, these wage changes induce 

intermediate-skill natives working in manual-intensive jobs who possess communication skills to subse-

quently move into these complementary occupations. Together with the fall in low-skill employment, 

this mobility pushes low- and intermediate-skill wages back towards their pre-immigration equilibria.  

 

Further, the estimates for high-skill wages indicate that the conflation of short and long run effects under 

the single instrumentation procedure masks the dynamic response of wages. To be precise, whereas the 

groups’ wages are not significantly altered by an immigrant supply shock initially, within two years – 

indeed, within one year according to the coefficient in column (3) – wages rise by 0.89%. This could 

occur if immigration increases workplace diversity and, in turn, promotes innovation (Lewis and Peri, 

Table 5.6: Multiple instrumentation procedure 

Two-stage least squares estimates 

 (1) (2) (3) (4) (5) 

  Current IV and one-year lag Current IV and two-year lag 

 Current IV only Current Lagged Current Lagged 

Panel A: Wage effects      

Low -0.396** 0.487 -1.130*** -0.900*** 0.790** 

 (0.198) (0.405) (0.357) (0.311) (0.352) 

Intermediate 0.669*** 1.122** -0.580 1.086*** -0.656** 

 (0.232) (0.479) (0.411) (0.301) (0.277) 

High 0.036 -0.459 0.633** -0.533 0.892*** 

 (0.185) (0.409) (0.310) (0.332) (0.344) 

Panel B: Employment effects      

Low -0.243*** -0.218 -0.032 0.314** -0.874*** 

 (0.057) (0.159) (0.164) (0.149) (0.210) 

Intermediate 0.197* 0.495** -0.381* 0.497** -0.470** 

 (0.106) (0.234) (0.204) (0.211) (0.206) 

High -0.012 0.045 -0.073 -0.110 0.154 

 (0.127) (0.321) (0.282) (0.195) (0.142) 

Other controls x x x x x 

Time dummies x x x x x 

Observations 209 209 209 209 209 

Note: Each cell in columns (1) to (5) is the coefficient of a regression of the change in skill group i's wages or employment rate 

between 2008 and 2019 due to immigrants, controlling for natives’ average age and the natural log of the ratio of natives in each 

education group to natives with no qualifications. Both instruments are created using country-of-origin immigrant shares from the 

2001 census to impute the immigrant shock. All regressions are weighted by the population of each local labour market. Standard 

errors are clustered by region and reported in parenthesis. ***, **, and * denote significance at the 1%, 5%, and 10% confidence 

levels respectively. 

 



87 

 

2015; MAC, 2018a). The high-skill employment rate is unaffected by immigrant inflows, even after 

separating out the initial and dynamic responses.  

 

However, while the estimates are in line with the expected results, the post-regression tests presented 

in the lower panel of Table 5.7 suggest that caution should be taken when interpreting them. Although 

the conventional F statistic and the Kleibergen-Paap Wald rk F statistic both suggest that the instruments 

are not weak – that is, they suggest that the excluded instruments account for a significant variation in 

the endogenous immigrant shocks – the Kleibergen-Paap LM statistic for underidentification is well 

below typical rules of thumb. This indicates that there is too little variation in each instrument to 

separately identify both first-stage equations, and mean that the results presented are inconclusive. 

 

5.7. Discussion 

The results reported in the previous section highlight the multifaceted and interconnected responses of 

workers to immigrant supply shocks, which vastly differ across labour market groups. The results 

produced using the multiple instrumentation procedure further suggest – albeit inconclusively – that 

these responses are not stable over time, but instead that a dynamic adjustment process occurs.  

 

Turning first to low-skill natives, the estimates consistently indicate that negative wage pressures 

induced by immigrant supply shocks upon this group are attenuated by a fall in the low-skill 

Table 5.7: Multiple instrumentation procedure 

First stage results 

 (1) 

One-year lag 

(2) 

Two-year lag 

Panel A: current immigrant shock       

Current instrument  0.838***   0.687***  

  (0.071)   (0.678)  

Lagged instrument   -0.302***   -0.119*  

  (0.069)   (0.673)  

       

F statistic  163.92   162.21  

       

Panel B: lagged immigrant shock       

Current instrument  -0.038   -0.172***  

  (0.098)   (0.061)  

Lagged instrument   0.606***   0.673***  

  (0.090)   (0.070)  

       

F statistic  198.96   149.58  

       

Kleibergen-Paap Wald rk F statistic 21.06   25.46  
      

Kleibergen-Paap rk LM statistic 1.70   1.636  

  (0.192)   (0.201)  

Note: Each column reports the results of the first stage regressions of the current and lagged immigrant shocks against both 

instruments, the average age of natives, and the natural log of the ratio of natives in each education group to natives with no 

qualifications. The first column shows the results when the instrument and actual shock are lagged by one year, and the second 

shows the results when the instrument and actual shock are lagged by two years. All regressions are weighted by the population 

of each local labour market. Standard errors are clustered by region and are reported in parentheses. ***, **, and * denote 

significance at the 1%, 5%, and 10% confidence levels respectively. 
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employment rate, which is driven by a fall in labour market participation more broadly. These results 

align with those yielded by Dustmann, Fabbri and Preston (2005), the Migration Advisory Committee 

(2018a), and Nathan (2011), who find that the employment of the skill group comprised of those with 

secondary education falls in response to immigration. 

 

One possible explanation for this finding is that immigrants enter manual-intensive occupations towards 

the lower end of the occupational distribution where they have a competitive advantage (Peri and 

Sparber, 2009). This depresses the wage in these occupations, but is partially offset by a subsequent 

movement out of the labour market among those working in jobs with the highest manual intensity, 

plausibly because wages fall below their reservation wage. There is also movement at the intensive 

margin, with the number of hours worked by the low-skilled falling involuntarily.  

 

There is also evidence that natives with intermediate skills experience wage increases following 

immigration. This is again consistent with the theory of occupational specialisation – supply shocks 

raise demand for workers in complementary non-manual occupations, which induces intermediate-skill 

natives to transition into these occupations. It is not clear, however, whether this is driven by labour 

market entry or a movement from one occupation to another. The results also show that both the 

employment rate and hours worked rise, but these positive labour market outcomes are short-lived due 

to the dynamic adjustment process. 

 

High-skill natives are largely unaffected by immigration, with no significant impact upon wages or 

employment rates detected for the skill group as a whole in the long run. This, however, masks two key 

findings. First, there is heterogeneity within the skill group: specifically, women’s employment is 

slightly but significantly responsive to immigration, while high-skill wages rise at the smallest firms 

but decline at the largest firms. These intragroup results suggest that high-skill natives’ labour market 

outcomes are indirectly affected by immigration. Second, dynamic adjustments – which occur within 

one year of an inflow – raise high-skill wages, plausibly due to the productivity-enhancing impacts of 

workplace diversity.  

 

5.8. Conclusion 

In the decade following the financial crisis, net migration rose to unprecedented levels while wage 

growth stagnated, in turn fuelling opposition to immigration and driving huge changes in the political 

landscape. In this chapter, I analyse whether there is a causal relationship between these trends over the 

years 2008 to 2019. Specifically, I use the spatial correlation approach applied by Dustmann, Fabbri 

and Preston (2005) to distinguish between different labour market groups, and investigate a wider range 

of labour market responses including the participation rate, hours worked, and occupational complexity.  
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In line with the theoretical model presented in Section 5.3, my results indicate that the wage and 

employment impacts of immigration differ across heterogeneous skill groups, with low-skill natives 

adversely impacted – particularly with regard to their employment – while intermediate-skill natives 

benefit and high-skill natives are unaffected. This aligns with the findings of earlier UK literature and 

supports the theory of occupational specialisation, whereby immigrants enter those manual-intensive 

occupations towards the bottom of the occupation distribution where they hold a comparative adva-

ntage, in turn inducing natives to enter (more complex) non-manual jobs where they hold an advantage. 

The results are also consistent with the notion that wage effects are attenuated by shifts in labour supply, 

which I find could plausibly occur at both the extensive margin through a transition out of employment, 

and at the intensive margin through an (involuntary) reduction in hours worked. However, it is not 

possible to make definitive conclusions as to the driver of this change in occupational complexity due 

to the fact that the available data is not longitudinal in nature. 

 

I provide preliminary evidence for the UK labour market which suggests that following the initial 

economic shock, the labour market undergoes a dynamic adjustment process which partially reverses 

the initial impact. This not only supports the findings of studies which identify wider labour market 

responses – changes in the industry or technology mix, for example – but also has practical ramifications 

for future studies, as using a single instrument may conflate the short and long run effects of 

immigration. Along similar lines, I also highlight that the immigrant share parameter used in much of 

the previous literature reports overly pessimistic wage and employment impacts of immigration, as well 

as its susceptibility to changes in its definition. By contrast, the immigrant shock parameter preferred 

by Card and Peri (2016) produces more consistent results which are less negative (or more positive).  

 

Future research could take several directions. One such avenue would be to investigate these same 

adjustment mechanisms using longitudinal data, as this would provide a more comprehensive picture 

by allowing individual natives to be tracked over time and, in turn, enable their specific responses to be 

identified. Another area from which a better understanding of the workings of the labour market could 

emerge is from an exploration of the multiple instrumentation procedure to understand whether dynamic 

effects indeed offset immigrant supply shocks. That these dynamic adjustments occur after such a short 

period of time plausibly owes to the fact the observed inflows to the UK were anticipated by firms, thus 

it would be pertinent to employ the multiple instrumentation procedure to analyse the speed of the long 

run adjustments to unexpected immigrant inflows. Further research could potentially reveal a pattern 

that could change how the immigration debate is framed in the UK, driving a greater recognition of the 

mechanisms underpinning dynamic adjustments as opposed to a focus on short run adjustments. 
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Appendix 

a) Unemployment and participation rate trends 
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b) Share working part-time by sex 

 

  

Table 5.a.1: Share employed part-time by sex 

Two-stage least squares estimates 

 (1) 

Men 

(2) 

Women 

Low  0.103   0.771***  

  (0.086)   (0.185)  

Intermediate  -0.007   0.390***  

  (0.145)   (0.121)  

High  -0.072   0.054  

  (0.153)   (0.168)  

Other controls  x   x  

Time dummies  x   x  

Observations  209   209  

Note: Each cell in column (1) and (2) is the coefficient from a regression of the change in the share of skill group i employed part-

time due to immigrants between 2008 and 2019, by sex, controlling for natives’ average age and the natural log of the ratio of 

natives in each education group to natives with low skills. All regressions are weighted by the population of each local labour 

market. Standard errors are clustered by region and reported in parenthesis. ***, **, and * denote significance at the 1%, 5%, and 

10% confidence levels respectively. 
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c) Tradable and non-tradable industry definitions 

Table 5.a.2: Detailed industry classification (SIC 2007 classifications) 

As per Broadbent et al. (2019) 

Tradable industries Non-tradable industries 

Crop and animal production, hunting and related services Printing and reproduction of recorded media 

Forestry and logging Manufacture of cement, lime, plaster (and articles of) 

Fishing and aquaculture Repair and installation (excl. aircraft and spacecraft) 
Mining of coal and lignite Electricity, gas, steam and air conditioning supply 

Extraction of crude petroleum and natural gas Water collection, treatment and supply 

Mining of metal ores Sewerage 
Other mining and quarrying Remediation activities & other waste management services 

Mining support service activities Construction of buildings 

Food products Civil engineering 
Alcoholic beverages and tobacco products Specialised construction activities 

Textiles Wholesale and retail trade and repair of motor vehicles 

Wearing apparel Retail trade, except of motor vehicles 
Leather and related products Land transport and transport via pipelines (excl. rail) 

Wood and of products of wood and cork Postal and courier activities 

Paper and paper products Real estate activities 
Coke and refined petroleum products Veterinary activities 

Chemicals and chemical products Rental and leasing activities 

Basic pharmaceutical products and pharmaceutical 
preparations 

Travel agency, tour operator and other reservation service and 
related activities 

Rubber and plastic products Security and investigation activities 

Glass, refractory, clay, other porcelain and ceramic, stone  Services to buildings and landscape activities 
Basic metals  Public administration and defence; compulsory social security 

Weapons Education 

Fabricated metal products, except machinery and equipment Human health activities 
Computer, electronic and optical products Residential care and social work activities 

Electrical equipment Sports activities and amusement and recreation activities 

Machinery and equipment n.e.c. Activities of membership organisations 
Motor vehicles, trailers and semi-trailers Other personal service activities 

Other transport equipment Services of households as employers of domestic personnel 

Furniture  
Other manufacturing  

Repair and maintenance of aircraft and spacecraft  

Waste collection, treatment and disposal activities  

Wholesale trade, except motor vehicles and motorcycles  

Rail transport services  

Air transport  
Warehousing and support activities for transportation  

Accommodation services  

Food and beverage service activities  
Publishing activities  

Motion picture, video and TV programming  

Programming and broadcasting activities  
Telecommunications  

Computer programming, consultancy and related activities  
Information service activities  

Financial service activities and activities auxiliary to financial 

services and insurance activities 

 

Legal and accounting activities  

Activities of head offices; management consultancy activities  

Architectural and engineering activities; technical testing and 
analysis 

 

Scientific research and development  

Advertising and market research  

Other professional, scientific and technical activities  

Employment activities  

Office administrative, office support and other business support 
activities 

 

Creative, arts and entertainment activities  

Libraries, archives, museums and other cultural activities  
Gambling and betting activities  

Repair of computers and personal and household goods  
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d) Occupational complexity  

As in Ottaviano, Peri and Wright (2013), the O*NET variables used to construct the cognitive, 

communication, and manual intensity indices are the following: 

 

• Cognitive intensity is the average of 10 variables: Fluency of Ideas, Originality, Problem 

Sensitivity, Deductive Reasoning, Inductive Reasoning, Information Ordering, Category 

Flexibility, Mathematical Reasoning, Number Facility, Memorization; 

• Communication Intensity is the average of 4 variables: Oral Comprehension, Written 

Comprehension, Oral Expression, Written Expression; and 

• Manual Intensity is the average of 19 variables: Arm-Hand Steadiness, Manual Dexterity, 

Finger Dexterity, Control Precision, Multi-limb Coordination, Response Orientation, Rate 

Control, Reaction Time, Wrist-Finger Speed, Speed of Limb Movement, Static Strength, 

Explosive Strength, Dynamic Strength, Trunk Strength, Stamina, Extent Flexibility, Dynamic 

Flexibility, Gross Body Coordination, Gross Body Equilibrium; 

 

where each variable is the intensity of use of the skill associated with the occupation. This procedure 

therefore assumes that the task content of an occupation is the same in the UK as it is in the US. 

 

To construct the complexity index for UK occupations, I first match the average skill intensities 

calculated from the 2010 O*NET to four-digit US 2010 occupations (SOCs). To map the US 2010 

SOCs to UK 2010 SOCs, I use the 2008 International Standard Classifications of Occupations (ISCO) 

as a crosswalk between the two sets of codes. As the US occupational classification is more detailed 

than both the international and UK classifications, some scores are an average of multiple US SOC 

codes. This process is described below in Figure 5.a.3. 

The datasets used in this process can be downloaded from: 

1. https://www.onetcenter.org/db_releases.html  

2. Requires collapsing O*NET scores by US 2010 SOC within the dataset 

3. https://www.bls.gov/soc/soccrosswalks.htm  

4. https://www.ons.gov.uk/methodology/classificationsandstandards/standardoccupationalclassif

icationsoc/soc2010  

  

1. 2010 
O*NET 

abilities data, 
version 24.0

2. Collapse 
occupation 

intensities to 
2010 US 

SOCs

3. 2010 US 
SOCs to 2008 

ISCOs

4. 2008 
ISCOs to 
2010 UK 

SOCs

5. 2010 UK 
SOCs 

matched to 
APS (2011-

2019)

Figure 5.a.3: Map of O*NET abilities data to 2010 UK SOCs via crosswalks 
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Table 5.a.3: Effect of immigration underlying skill intensities 

Two-stage least squares estimates 

 Low-skill Intermediate-skill High-skill 

Occupational complexity 0.583* 1.283*** 0.501 

 (0.337) (0.277) (0.328) 

       

Cognitive intensity 0.008 0.270*** 0.270*** 

 (0.109) (0.104) (0.100) 

       

Communication intensity 0.038 0.167** 0.192 

 (0.098) (0.079) (0.166) 

       

Manual intensity -0.502** -1.132*** -0.468 

 (0.248) (0.240) (0.290) 

Other controls x x x 

Time dummies x x x 

Observations 152 152 152 

Note: Each cell in columns (1) to (3) is the coefficient from a regression of the change in the occupational task content for skill 

group i due to immigrants between 2011 and 2019, controlling for natives’ average age and the natural log of the ratio of natives 

in each education group to natives with low skills. All regressions are weighted by the population of each local labour market. 

Standard errors ae clustered by region and reported in parenthesis. ***, **, and * denote significance at the 1%, 5%, and 10% 

confidence levels respectively. 

 

Table 5.a.3 sheds further light on how immigration impacts the average occupational complexity of 

natives with a given level of skills. The task intensities listed in the lower three rows of the table are 

brought together to compute occupational complexity according to the definition outlined in the text. 
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6. IMMIGRATION, SKILL MIX, AND FIRM CAPITAL INNOVATION 

6.1. Introduction  

It is possible that the results yielded in the previous chapter – and in the wage and employment literature 

which preceded it – arise because immigrant supply shocks induce firm responses that raise demand for 

workers with the skills made abundant by these inflows. Two notable shifts are reviewed in Section 2.5: 

industry mix adjustments, whereby firms increase production of those output goods which use the now-

abundant input intensively in production; and technology mix adjustments, whereby firms adjust their 

production techniques to use this input more intensively in the production process. 

 

I focus on a specific element of the latter: whether, by altering the available endowments of different 

labour inputs in the economy, immigration influences the degree to which firms acquire capital for the 

purpose of innovation. This chapter therefore asks whether one mechanism by which firms 

endogenously adopt technology is by altering the direction of technical change. Introduced by 

Acemoglu (1998), this thesis states that an increase in the relative supply of labour with a given level 

of skills makes the development of production techniques which complement this factor more 

profitable, which induces firms to direct their innovation activities towards such technologies. It 

therefore follows that immigration may not affect wages in the long run because, rather than solely 

affecting labour supply, it also influences demand for labour from firms as they develop and introduce 

production technologies which are more intensive in the use of the skill type it makes abundant. 

 

How immigration affects firms’ acquisitions of capital is an important question given that the 

introduction of settlement restrictions on unskilled immigrants has been recognised as a key plank of 

the UK’s strategy to encourage capital investment and, in turn, to raise productivity following the 

country’s exit from the European Union (Johnson, 2021). In order to answer this, I employ the spatial 

correlation approach for the years 2008 to 2018 and identify how changes in the local skill mix are 

related to capital acquisitions for the purpose of innovation by firms in the respective locality.  

 

This chapter closely relates therefore to earlier research which examines how capital responds to the 

relative supply of skills – Lewis (2011), in particular. However, it builds upon these studies in a number 

of ways. First, whereas previous studies tend to focus on the manufacturing sector, this chapter 

considers the response of firms spanning sectors across the entire economy. Second, I consider how 

firms respond to changes in the relative supply of low- and intermediate-skill labour; this skill mix, 

which broadly represents the college completion margin, has remained largely unexplored up to this 

point, and is a more relevant skill margin in the context of the aforementioned post-Brexit immigration 

regime which aims to increase the relative inflow of skilled immigrants. Third, once again I analyse the 

decade following the financial crisis, an important extension in light of the MAC’s (2018a) affirmation 

that it is not possible to draw robust conclusions concerning how capital investment responds to changes 
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in the supply of skills in the UK from a small number of overseas studies which cover time periods long 

before the present. 

 

This chapter also relates to those which consider how immigration influences innovation. Gray, 

Montresor and Wright (2020), for example, show that the predominantly-unskilled supply shock into 

the UK following the EU8 accession led to an increase in process innovation, while Danzer et al. (2020) 

find that the slackening of the German labour market in the 1990s due to immigration led to a decline 

in innovation related to automation. However, neither study offers an answer regarding the specific 

nature of the relationship between capital and skills, with the former considering changes in firm 

processes more broadly – that is, regardless of its capital content – and the latter examining the 

availability of labour as opposed to the mix of skills. 

 

I find that increases in the relative supply of unskilled labour are associated with a decline in the 

likelihood that a firm acquires capital for the purpose of innovation, before then proceeding to produce 

evidence which shows that innovations related to both the automation and computerisation of 

production are responsive to these changes in the local skill mix. Therefore these findings, which are 

robust to alternative definitions of capital investment and the skill mix, are consistent with the notion 

that capital is substitutable for unskilled labour, and that firms direct their innovations towards 

technologies which are more efficient in the use of labour inputs which are abundant. This in turn offers 

an explanation as to why immigration has little impact on wages – demand for the abundant factor rises 

from firms and attenuates any wage declines. 

 

The remainder of this chapter is structured as follows. In the second section I review the empirical 

evidence relating to technology mix shifts and then capital intensity adjustments specifically. In the 

third section I formalise the theory of endogenous technology adoption first outlined by Acemoglu 

(2007) and discussed in Chapter 2. The fourth section discusses the data employed in this chapter and 

presents some descriptive statistics, while the fifth outlines my empirical strategy. The sixth section 

presents the results, which are discussed in the seventh section before the eighth section concludes. 

 

6.2. Empirical evidence 

Indirectly related to the question of how capital investment responds to local changes in factor 

endowments, a number of studies have examined the importance of changes in firm production 

technology as a means of absorbing labour supply shocks, evaluating the magnitude of these shifts 

relative to industry mix adjustments.44 

 

 
44 As discussed in Section 2.5, the latter refers to the accommodation of local imbalances in labour supply through 

an adjustment in the structure of local industries, while the former refers to shifts towards production technologies 

that are more intensive in the use of the more abundant labour type. 
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In a pioneering empirical exploration, Hanson and Slaughter (2002) decompose changes in US state 

employment by education category into changes in state industry output and changes in state production 

techniques. Their results show that immigrant supply shocks are absorbed primarily through technology 

mix changes that are common across states, thus implying that these changes are an exogenous 

phenomenon stemming from advances in science or from the behaviour of entrepreneurs driven by a 

variety of non-profit motives. This conclusion is also reached by Gandal, Hanson and Slaughter (2004), 

who examine the strength of these adjustment mechanisms following the large inflow of (predominantly 

skilled) Russian immigrants to Israel following the collapse of the Soviet Union. 

 

More recent evidence however, while supporting the view that technology mix changes play a larger 

role in the absorption of labour supply shocks, is consistent with the theory of endogenous technology 

adoption outlined in Chapter 2 (Beaudry and Green, 2003; 2005; Caselli and Coleman, 2006). Lewis 

(2003), for example, utilises the hybrid approach and finds that changes in production techniques not 

common across localities absorb around 75 per cent of an area’s increase in labour supply. Card and 

Lewis (2007) yield similar results in their analysis of Mexican immigration to the US, while Lewis 

(2004) finds that the presence of Cubans increased in almost all industries following the Mariel Boatlift. 

Similar conclusions have also been reached by González and Ortega (2011) and Dustmann and Glitz 

(2015) in the context of the Spanish and German labour markets respectively.  

 

Given the broad consensus that firms respond to changes in local factor endowments by altering their 

production technology, other studies have investigated how immigration affects the use of capital more 

narrowly. Using a sample of US manufacturing plants, Lewis (2011) shows that an increase in an area’s 

supply of high school dropouts relative to high school equivalents is associated with a slower adoption 

of automation equipment, even within four-digit industries. This indicates that manufacturing 

machinery complements intermediate-skill labour and substitutes for low-skill labour.45 However, one 

shortcoming of this study is that it does not focus on the association between capital and the college 

completion margin, which Lewis and Peri (2015) call the ‘main relative supply of interest.’ Doms and 

Lewis (2006) provide initial evidence on this front: utilising a similar methodology to Lewis (2011), 

they find that increases in the share of college-educated labour due to immigration leads to the adoption 

of more computers per worker.  

 

Further evidence to support the substitutability of capital and unskilled workers is offered by studies 

which exploit exogenous changes in the availability of labour. Clemens, Lewis and Postel (2018), for 

example, examine the repeal of the Bracero – or manual labourer – agreements between the US and 

Mexico in 1964 which excluded approximately half a million seasonally-employed Mexican farm 

 
45 As a test of validity, he uses as the dependent variable the number of technologies plants were planning to add 

at the start of the period, finding no relationship between these intentions and changes in the skill mix. 
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workers from the US. They find that a ‘dramatic adoption’ of mechanical technology followed the 

exclusion in states which were affected by the programme’s repeal, despite the fact this technology had 

been available and in low demand since the 1950s. Moreover, Danzer, Feuerbaum and Gaessler (2020) 

present evidence that the share of automation innovation declined in response to exogenous inflows of 

ethnic Germans following the collapse of the Soviet Union.46 This effect, which is far stronger in tighter 

labour markets where workers are scarce, is concentrated in industries which contain a high share of 

unskilled labour. However, they do not offer any direct evidence relating to the relative supply of skills. 

 

Although each of these studies suggests that capital complements skilled workers in production and is 

substitutable for unskilled workers, it is not necessarily the case that capital innately holds this 

relationship with labour. Indeed, it has been suggested that capital in manufacturing may have 

complemented unskilled workers in the nineteenth century. Lafortune, Lewis and Tessada (2019) 

exploit immigration-induced changes in the skill mix between 1860 and 1930 to answer this question, 

with their results supporting the theory that manufacturing capital was a relative complement 

(substitute) for unskilled (skilled) labour until 1880, after which point this relationship reversed.  

 

This result is consistent with the notion of directed technical change, whereby inventors direct their 

research and development activity towards technologies which complement the mix of skills in the 

labour market [see Section 2.5.1]. Under this view, summarised by Acemoglu (2002), a rapid rise in the 

supply of unskilled labour in cities in the nineteenth century led to the invention of unskilled-biased 

technologies and, in turn, enabled goods previously made by skilled artisans to be produced in factories 

by low-skill workers. In contrast, the twentieth century was characterised by an increase in the supply 

of skills which drove the development of skill-complementary technologies. 

 

Tentative evidence in support of directed technical change is provided by Peri (2012). He uses a 

production function approach to show that immigration to the US between 1960 and 2006 led to a 

decline in the share of skilled labour but not the capital-output ratio. Thus, rather than finding evidence 

of capital-college complementarity, Peri’s (2012) results indicate that immigration promoted the 

adoption of production techniques that were more unskilled-efficient.47 However, it is not clear whether 

this finding owes to firms simply adopting unskilled-bias technology or developing it. 

 

Whether immigration induces firms to develop new production techniques is investigated more directly 

by Gray, Montresor and Wright (2020). They show that the largely-unskilled supply shock to the UK 

following the EU8 accession led to an increase in firms’ process innovation activity. In line with 

directed technical change, this rise was particularly pronounced among firms which are more unskilled 

 
46 Automation innovation is defined as the share of patents filed in an area which are related to innovation. 
47 Lewis (2013) notes, however, that because Peri imputes capital stocks using industry-level data, his estimates 

only relate to changes in capital-output ratios that occur through the industry mix – as noted above, industry mix 

changes tend to be small. 
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intensive, owing to the fact that any increase in profits and output gained from engaging in process 

innovation is more likely to outweigh the cost of implementation.  

 

Although Gray, Montresor and Wright’s results do not provide any insight as to the behaviour of capital 

in process innovation, that Danzer, Feuerbaum, and Gaessler find automation innovation declines in 

unskilled-intensive industries suggest that this process innovation is not capital intensive.  

 

The previous literature studying the relationship between immigration, firm production, and capital 

more narrowly therefore offers a number of key findings. First, technology mix changes are an 

important mechanism in the absorption of immigrant supply shocks, likely playing a far greater role 

than industry mix adjustments in the attenuation of any wage or employment effects. Second, these 

technology mix shifts entail changes in firms’ capital intensity, with unskilled labour representing a 

substitute in production for both automation and computerisation. Third, immigration may not only lead 

firms to adopt new production techniques but to develop new technologies which complement the mix 

of skills in the labour market, although these are not necessarily intensive in the use of capital. 

 

6.3. Theoretical framework 

To understand how immigration-induced changes in the skill mix affect firm acquisitions of capital for 

the purpose of innovation, it is worth formally reviewing the theory of endogenous technology adoption, 

introduced in Chapter 2, which underpins the notion of directed technical change. Moreover, it is also 

important to highlight how this endogenous adoption can alter firms’ capital intensity when capital is 

complementary for skills. I therefore present Carneiro, Liu and Salvanes’s (2018) simplified version of 

the theoretical model first outlined by Acemoglu (2007). 

 

Consider an economy comprised solely of perfectly competitive firms which produce a homogenous 

good across r local labour markets. Further, suppose that a mix of skilled and unskilled labour – denoted 

by Sr and Ur respectively – can be used in the production of the final good, and that the supply of these 

factors is assumed to be perfectly inelastic. Firms in each region have access to the same set of factor-

augmenting production technologies, θ, and, for simplicity, can only choose from one of two distinct 

techniques, θS and θU, where the former technique is more intensive in its use of capital and is assumed 

to be skill biased relative to the latter. That θS is both more capital intensive and more productive than 

θU when used with a smaller fraction of unskilled workers implies that capital is complementary for 

skilled labour but substitutable for unskilled labour. 

 

Carneiro, Liu and Salvanes note that equilibrium in the local labour market can be represented by one 

firm using aggregate Sr and Ur inputs if the price of the final good is equal to one and the markets for 

labour inputs are competitive; in other words, if the price of each factor is equal to its marginal product. 



100 

 

Equilibrium technology adoption in market r is given by θ*(Sr, Ur), which solves the problem of optimal 

factor supplies in the region as given: 

where G is the production function and c is the cost of technology adoption. To be precise, since it is 

assumed that technology, once created, is non-rival, non-excludable, and thus available to any firm, this 

cost represents the fixed marginal cost associated with the acquisition of capital and equipment. 

Suppose that the initial optimal choice of technology for a region with endowments (S0, U0) is the skill-

biased technology, θS. This implies that: 

In other words, the relative cost of adopting the unskilled-biased technology is large enough to prevent 

firms from using it. Now suppose that region r receives an immigrant inflow comprised exclusively of 

unskilled labour: this will raise the stock of unskilled labour from U0 to U1 while the supply of skilled 

labour will remain at S0. Since labour supply is perfectly inelastic, this inflow will lower the marginal 

cost of unskilled workers in production.48 This in turn will encourage firms to adopt technology θU 

because the marginal product of this now-cheaper input is higher using this technology: 

It can be reasonably assumed that firms will continue to adopt technology θU – raising the wages and 

thus absorbing the inflow of unskilled labour – until the relative cost of these workers in production is 

equal to the revenue gain of adopting technology θU over θS: 

At U* firms are indifferent between the two technologies. It can therefore be seen that unskilled 

immigration will induce firms to adjust their production technology away from capital-intensive 

techniques which complement skilled labour and towards traditional techniques which complement 

unskilled workers.  

 

It is worth noting however that, in reality, immigration may not induce this change but instead offset a 

movement in the reverse direction. In other words, if natives are upskilling then this will encourage 

firms to adopt (capital intensive) skill-complementary technologies in production, but immigration may 

have the effect of slowing this increase in the relative supply of skilled labour. This will reduce the 

incentive for firms to adopt this technology and thus alter the direction of technical change away from 

technologies which are efficient in the use of skilled labour.  

  

 
48 See Sections 2.2 and 5.3.1 for an in-depth discussion. 

  max
θ

F(Sr, Ur, θ) = G(Sr, Ur, θ) - c(θ),   (6.1) 

  c(θU) - c(θS) > G(S0, U0, θU) - G(S0, U0, θS).   (6.2) 

 
∂G

∂U
| θS < 

∂G

∂U
 | θU.   (6.3) 

  c(θU) - c(θS) = G(S0, U*, θU) - G(S0, U*, θS) (6.4) 
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6.4. Data and descriptives 

6.4.1. Data 

Capital acquisition data comes from the UK Innovation Survey (UKIS), the main source of information 

on business innovation in the UK, for the years 2008 to 2018. The survey is conducted biannually and 

asks a sample of approximately 14,000 firms with more than 10 employees about their innovation 

activity in the past three years; it covers a broad range of topics, including the type of innovation 

undertaken by the firm and the context and barriers to it. 49 My capital acquisition measure is created by 

merging together three questions which ask respondents whether they have acquired either advanced 

machinery and equipment, computer hardware, or computer software “for the purpose of current or 

future innovation”. My dependent variable therefore considers acquisitions of capital related to both the 

automation and the computerisation of the production process.  

 

There are two limitations worth noting, however. First, due to the timing of the survey there is an 

overlapping year which will bias the estimates towards zero since any capital acquisitions which take 

place in this year will result in no variation between two successive surveys (Gray, Montresor and 

Wright, 2020). For example, suppose that a firm acquires capital in 2010: this will be recorded as a 

capital acquisition in both the seventh and eighth waves – covering the years 2008 to 2010 and 2010 to 

2012 respectively – and, as a result, will not contribute towards the magnitude of the coefficient. See 

Section 6.5 for a discussion of the estimation strategy. Second, the dependent variable only sheds light 

on whether or not a firm acquires capital for the purpose of innovation as opposed to the size of these 

acquisitions. In addition to capital acquisition variables, I also utilise a range of firm-level 

characteristics from the UKIS. 

 

Information on local skill mixes is obtained from the Annual Population Survey, again for the years 

2008 to 2018. I define localities according to Travel to Work Areas (TTWA), which are created to 

approximate labour market areas; that is, they are derived to reflect self-contained areas in which at 

least 75 per cent of the TTWA’s residents work in the locality and 75 per cent of the locality’s workforce 

also live in the area. However, as noted in Section 4.1, these areas underwent boundary changes in 2011 

that are not possible to map using a crosswalk. I therefore follow Campo, Forte and Portes (2018) and 

map Local Authorities into 179 groups of TTWAs to create consistent boundaries over the period. 

 

Combining these data give me an unbalanced panel of 25,424 firms across 179 TTWAs and five waves 

covering 10 years. However, 62.27 per cent (or 15,832) of firms only appear in a single year and thus 

are omitted from the regressions when firm fixed effects are included in the model. 

 

 
49 Technically, the survey is at the level of the reporting unit, the business unit to which questionnaires are sent 

by the ONS, however this is equivalent to the entire firm in 99.78 per cent of instances. 
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6.4.2. Descriptives 

Figure 6.1 presents the share of firms in each wave which acquired capital for the purpose of innovation; 

this remained relatively constant until the third wave, after which point the share of firms acquiring 

capital fell by approximately 20 percentage points. A range of potential explanations for this decline 

are offered in Table 6.a.1, which details the share of firms reporting various factors as being of either 

medium or high importance in constraining their innovation activities.50 The constraint which increased 

in prevalence more than any other was EU regulations – reported as an important constraint by 43.0% 

of firms between 2016 and 2018, 28 percentage points higher than in 2012 to 2014 – likely due to the 

impact of the UK’s exit from the European Union in 2016. After this, the constraint which grew most 

in prevalence was a lack of information on technology (rising to 35.3% of firms in 2016 to 2018 from 

16.0% between 2008 and 2010). Although this does not directly relate to the barriers to capital 

acquisitions, but instead to innovation more broadly, it is nonetheless insightful. 

 

Figure 6.2 builds upon the previous figure and considers the type of capital acquisitions undertaken by 

firms. It can be seen that the decline in acquisitions of capital as a whole owe largely to a fall in the 

share of firms acquiring computer hardware and computer software over the period. By contrast, the 

share acquiring advanced machinery remains relatively constant, with between 10 and 20% of firms 

acquiring this type of capital in each wave.  

  

 
50 This table can be found in the chapter appendix. 

Figure 6.1: Capital acquisitions by wave (2008-18) 
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Since some industries are more likely to innovate, in Figure 6.3 I provide a snapshot of capital 

acquisitions by sector in the third wave – that is, between 2012 and 2014. A greater share of firms in 

the Manufacturing and Information and Communication sectors acquired capital for the purpose of 

innovation, with almost 60% of firms acquiring capital over these years. At the other extreme, 

approximately 30% of firms in the Electricity supply and Real Estate sectors acquired capital over the 

Figure 6.2: Capital acquisitions by type (2008-18) 

Figure 6.3: Capital acquisitions by sector (2012-14) 
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same period.51 It should be noted, however, that these sectors are not necessarily the least capital 

intensive, but only that the lowest share of firms acquired capital. Indeed, the ONS (2016) find that the 

most capital-intensive industries in 2015 – as measured by their capital-output ratio – were the Real 

estate and Electricity supply sectors, with the former sector holding a large number of assets in 

dwellings and the latter buildings and heavy machinery, typically high-value and long-term assets which 

therefore may reduce the incentive to innovate. 

 

Table 6.1 seeks to ascertain whether there are any key differences between firms which did and did not 

acquire capital for the purpose of innovation over the period. In most cases, however, firm 

characteristics are largely similar. For example, on average those firms which acquire capital employ 

only five additional workers who are marginally less productive than their counterparts at non-acquiring 

firms. The key difference between the two is by the destination where output is sold, with acquiring 

firms considerably more likely to export their output and non-acquiring firms more likely to only sell 

output within 100 miles of their location. 

 

The final three columns of the table provide further insight and consider the characteristics of firms 

according to the type of capital they acquire. For each type of capital, acquiring firms employ around 

20 more workers, which indicates that larger firms acquire multiple types of capital.52 Furthermore, on 

average firms which acquire advanced machinery have lower labour productivity and a lower share of 

workers with a degree, while the opposite pattern is true for firms which acquire computer software. 

 

 

 
51 When all five waves are considered as a whole, the sector with the highest share of acquisitions is 

Manufacturing, with acquisitions recorded in 49.34% of observations, around 10 percentage points higher than 

any other sector. Conversely, 29% of Mining and Accommodation and Food observations involved an acquisition.  
52 The average employment figures for specific types of capital will be larger than the overall capital figure if the 

largest firms acquire multiple types of capital while smaller firms acquire only one type.  

Table 6.1: Firm summary statistics (2008-18) 

Source: Innovation Survey and author calculations 

 

Non-acquiring 

firms 

Acquiring firms 

 
All All 

Advanced 

machinery 

Computer 

hardware 

Computer 

software 

Employment 229.32 233.83 252.95 247.35 250.76 

Turnover (£’000s) 43,667 42,756 50,051 45,772 45,221 

Labour productivity 234.63 223.30 188.61 194.18 236.49 

Employees with a degree (%) 12.61 13.45 9.64 14.14 14.51 

Located in urban areas (%) 77.95 77.78 72.99 78.74 79.03 

Selling output without 100 miles only (%) 33.84 24.42 17.91 24.79 23.62 

Exports (%) 32.38 44.38 57.50 44.28 43.64 

Observations 25,249 15,781 6,369 9,569 12,470 

Note: Labour productivity is defined as firm-level turnover divided by workforce 
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Table 6.2: Firm capital acquisition statistics (2008-18) 

Source: Innovation Survey and author calculations 

 Overall Between Within  
Frequency Per cent Frequency Per cent Per cent 

All      

Didn’t acquire 25,249 61.54 17,881 70.33 88.44 

Acquired 15,781 38.46 11,792 46.38 81.49 

Advanced machinery      

Didn’t acquire 34,661 84 22,635 89.03 95.81 

Acquired 6,369 16 4,826 18.98 77.45 

Computer hardware      

Didn’t acquire 31,461 77 21,155 83.21 92.65 

Acquired 9,569 23 7,678 30.20 75.85 

Computer software      

Didn’t acquire 28,560 70 19,668 77.36 90.63 

Acquired 12,470 30 9,673 38.05 78.55 

      

Table 6.2 measures the stability of the acquisition variable, which sheds light on whether differences in 

the share of firms acquiring capital are driven by changes in the composition of the sample or by changes 

in firm acquisition decisions. Concentrating on all types of capital (i.e. the upper section of the table): 

 

• the overall section, which summarises the prevalence of capital investment in terms of firm-

year observations, shows that acquisitions occur in 38.46% of observations over the period; 

• the between section indicates that 46.38% of firms acquired capital in at least one wave; and 

• the within column shows that those firms which did acquire capital at some point over the period 

were doing so in 81.49% of their observations. 

 

This suggests that capital investment for the purpose of innovation is relatively stable among firms in 

the sample – that is, whether or not a firm acquires capital appears consistent across the period, with 

few firms opting to either begin or cease this activity. In turn, this implies that differences in acquisition 

rates across waves are largely driven by changes in the composition of the sample. A similar picture is 

presented in the lower three panels for specific types of capital acquisition, although firms do not acquire 

these constituent elements as consistently as capital as a whole (as per the within column). 

 

Conversely, the opposing pattern is indicated in Table 6.3, which shows the likelihood that a plant alters 

its acquisition activity from one wave to the next. To be precise, as per the top-left section of the panel, 

53.64% of those firms which acquired capital during a given wave (i.e. during wave w0) also did so in 

the following wave (i.e. during wave w1), while 46.36% did not.53 This suggests that while capital 

investment activity is consistent, there is switching over the period. Once again, a similar picture is 

presented when specific types of capital are considered in turn, with acquisition regimes most (least) 

volatile in the case of computer software (advanced machinery). 

 

 
53 The subsequent wave is not required to be consecutive, but simply the next wave in which the firm is observed. 



106 

 

6.5. Estimation strategy  

6.5.1. Model specification 

In order to ascertain the effect of a change in a locality’s skill mix on firms’ capital acquisition activity, 

I regress the following fixed effects specification: 

 Iirt = 
L+M

𝐻 rt
+ Xirt + λi + τt + εirt , (6.5) 

where Iirt is a binary variable equal to 1 if firm i located in TTWA r acquired capital for the purpose of 

innovation during wave t; 
L+M

H rt
 denotes the supply of low- and intermediate-skill labour relative to 

high-skill labour in the respective TTWA; Xirt refers to a number of firm characteristics; λi and τt are 

firm and wave fixed effects; and εirt is the error term. 

 

There are two aspects of the skill mix variable that warrant discussion. First, the variable refers to the 

total supply of low- and intermediate-skill labour relative to high-skill labour – that is, it takes the skills 

of both natives and immigrants into account, as opposed to just the latter group. Second, due to the 

prevalence of occupational downgrading among immigrants I define skills according to occupation.54  

 

To see why, consider the following thought experiment. Suppose that a firm produces some final good 

using one unit of skilled labour and either one unit of unskilled labour or capital, and that it responds to 

changes in local factor endowments by directing its innovation activity towards the abundant factor, so 

that innovations are more likely to involve capital acquisitions when skilled labour is more abundant. 

In the absence of downgrading, the direction of innovation activity will only respond to observable 

changes in the skill mix, and thus a rise in the relative supply of unskilled labour will be associated with 

a fall in capital acquisitions in the regression. By contrast, if downgrading occurs then the firm may 

plausibly hire skilled immigrants in unskilled roles, which could lead to a decline in capital acquisitions 

and, in turn, incorrectly indicate that skilled workers are substitutable for capital. By defining skills 

according to occupations, however, I circumvent this issue since workers’ skill levels will be assigned 

according to the tasks they undertake in the production process. 

 

 
54 See Section 4.3 for a discussion of occupational downgrading. 

Table 6.3: Capital acquisition regime changes (2008-18) 

Source: Innovation Survey and author calculations 

 Acquired subsequently?  Acquired subsequently? 

 Did not Did  Did not Did 

All   Advanced machinery   

Did not acquire initially 76.25 23.75 Did not acquire initially 91.56 8.44 

Initially acquired 46.36 53.64 Initially acquired 50.84 49.16 

Computer hardware   Computer software   

Did not acquire initially 85.61 14.39 Did not acquire initially 80.64 19.36 

Initially acquired 60.84 39.16 Initially acquired 53.66 46.34 
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It is for this reason that I employ the relative supply of low- and intermediate-skill labour – hereafter 

unskilled labour – as my skill margin of interest: as per Figure 6.4, which shows the degree to which 

occupations are intensive in different types of tasks, high-skill jobs are considerably more complex, 

owing in particular to their lower level of manual content, while low- and intermediate-skill jobs are 

largely similar in their task content.55 It is reasonable to expect, therefore, that this skill margin is where 

changes in a locality’s relative supply of skills will have the greatest influence on firms’ production 

techniques and, in turn, on their capital acquisitions.56 Moreover, this margin closely represents the 

college completion margin, which is highlighted by Lewis and Peri (2015) as an important but largely 

unexplored avenue for future immigration research. To be precise, in 2014 85.71% (77.98%) of those 

with a low (intermediate) level of skills by education worked in low- or intermediate-skill occupations, 

while 50.27% of those with a high level of skills by education worked in high-skill occupations.57 

 

The vector Xirt represents a number of firm characteristics which may influence firms’ capital 

acquisition decisions, including: labour productivity, defined as turnover per employee; log firm 

employment; and a set of turnover dummies. I expect labour productivity to be negatively correlated 

with capital acquisitions since firms with more productive labour will have less incentive to innovate, 

while the association with employment is unclear. On the one hand, larger plants have been found to 

use more technology (Dunne, 1994), and the incentives to innovate are greater since the gains from 

 
55 Complexity is defined as an index increasing in the intensity of cognitive and communication task content and 

decreasing in manual task content, as detailed in Section 5.6.4, while the other index scores are logged. 
56 This pattern is largely similar in the other waves over the period of study. 
57 I define education levels according to the age an individual left full-time education, as in Section 4.2.2. 

Figure 6.4: Skills by occupational task content (2012-14) 

1: Complexity = ln((Cognitive + Communication) / Manual 
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lower production costs – due to the lower wages demanded by unskilled labour – are larger. However, 

the costs associated with changing production to less capital-intensive techniques will also be larger. I 

therefore include a set of turnover dummies which represent the financial resources available to the firm 

and thus means the employment variable concentrates on size of potential technology gains relative to 

the implementation cost disincentive.58, 59  

 

Moreover, in some specifications I also include a set of firm age dummies, where the association with 

capital acquisitions is again ambiguous.60 To be precise, although older firms display the lowest process 

innovation probabilities (Huergo and Jaumandreu, 2004), they are also more effective in translating 

technological acquisitions into process innovation (Pellegrino and Piva, 2020); this could plausibly 

increase the incentive among older firms to innovate following an immigrant supply shock. 

 

I include a full set of firm and wave fixed effects, where the former also absorb factors which affect 

industries or TTWAs more broadly. Their inclusion is preferable to industry fixed effects, which Borjas 

(2014) believes raise a red flag when measuring capital adjustments, since the technology required to 

mechanise production varies dramatically across ‘seemingly homogenous product lines, even without 

narrowly defined industries’. As a result, this means that the sample of firms in the survey have different 

technological requirements if they wish to adopt capital-intensive techniques that will not be captured 

by an industry fixed effect. In contrast, by including firm fixed effects I account for any time-invariant 

heterogeneity within firms.61 

 

In line with Lewis (2011) and Gray, Montresor and Wright (2020), all regressions are weighted by the 

size of the TTWA’s workforce. Finally, I cluster my standard errors at the TTWA level. 

 

6.5.2. Identification  

As noted in the previous section, my skill mix coefficient exploits variations in the total supply of skills 

in an area as opposed to immigrants exclusively. However, such variations could be endogenous in 

nature if there is a factor – strong unskilled wage growth, for example – which both attracts unskilled 

workers to an area and induces firms to redirect their innovation activity towards (capital-intensive) 

unskilled labour-saving technology. Yet this association between the relative supply of unskilled 

workers and capital acquisitions would be driven by unskilled wage growth as opposed to a relationship 

between the two factors. This concern is particularly pertinent when utilising occupation as a measure 

of skills since, unlike education, occupations are demand dependent by definition. For example, if an 

 
58 The turnover dummies, which refer to the last year of the wave, are: £0 to £2,499, £2,500 to £9,999, £10,000 to 

£99,999, and over £100,000. 
59 My qualitive findings are not sensitive to the inclusion of a turnover variable when either continuous or 

categorical in nature. 
60 The firm age dummies are: fewer than five years, five to 14 years, 15 to 29 years, and 30 years or over. 
61 It is worth noting that the results are robust to the additional inclusion of industry fixed effects. 
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industry expands in the face of strong demand, this will lead to a rise in demand for certain types of 

occupation. 

 

Therefore, I instrument for changes in the skill mix by exploiting the geographical variation of 

immigrant inflows across the UK labour market. To be precise, my instrument is defined in the 

following way, dropping TTWA subscripts for simplicity: 

 
L+M

H t
=

L 0
 N

 + L t
 I + M 0

 N
 + M t

 I

H 0
 N

 + H t
 I , (6.6) 

where for skill level s = (L, M, H), s 0
 Ndenotes the number of natives at the beginning of the period (i.e. 

in the first wave) and s t
 I refers to the stock of immigrants during the current wave. This means that any 

variation in the relative supply of skills over the period is driven purely by a change in the skill-specific 

immigrant stock – thus, in order to have a substantial impact on the local skill mix, immigrant inflows 

must both make up a sizable portion of the TTWA’s population and be comprised of a different skill 

mix to natives in the area. Moreover, as discussed in Section 3.4, one benefit of instrumenting changes 

in the total supply of skills with immigrants in this way is that the first stage implicitly adjusts for native 

mobility (Lewis and Peri, 2015). 

 

However, since the location of immigrant arrivals could also be endogenous in nature [see Section 

3.2.2] I am required to impute this using the shift-share technique. In other words, I allocate the inflow 

of immigrants from country c with s skills at time t according to the regional distribution of all 

immigrants, regardless of skills, from the respective country of origin in the 2001 census: 

As in the previous chapter, I define 25 country of origin groups when creating the instrument. This 

increases the explanatory power of the instrument as immigrants move to enclaves established by earlier 

cohorts from the same origin rather than immigrants as a whole. Further, I again impute the number of 

natives in the base year according to their distribution in the Census, but define natives as one skill 

group – in other words, in equation (6.7) s denotes natives belonging to any skill group. 

 

6.6. Results 

I now present the findings of the fixed effects specification detailed in the previous section, which 

estimates the relationship between the local skill mix and firm capital acquisitions for the purpose of 

innovation between 2008 and 2018. After examining the baseline results, I discuss the response of 

specific types of capital acquisition before then testing the sensitivity of the estimates by considering 

alternative definitions of directed technical change and the skill mix.  

 

 s t
 Î = ∑

Mcr, 2001

Mc, 2001c
* sc, t . (6.7) 
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6.6.1. Baseline specification 

Columns (1) to (3) of Table 6.4 present the ordinary least squares estimates where the coefficient for 

the key variable of interest – the relative supply of unskilled labour in a TTWA – can be interpreted as 

the change in the likelihood that a firm acquires capital for the purpose of innovation following a one 

per cent increase in the ratio of unskilled-to-skilled labour. In the latter column, which includes firm 

and year fixed effects as well as firm age dummies, the coefficient is negative in magnitude but small 

and insignificant at conventional levels, implying that a change in the skill mix has no effect upon firms’ 

capital acquisition decisions.  

 

However, as noted in Section 6.5.2, the OLS results could be driven by omitted factors which induce 

both a change in skill ratios and firm capital acquisitions; therefore, it is more informative to look at the 

two-stage least squares estimates in the remainder of the table. The first-stage results in the lower panel 

show that changes in the local skill mix due to supply-driven immigrant inflows accurately predict 

actual changes in the total supply of skills. Moreover, the coefficients are either equal to or marginally 

below one, suggesting there is little offsetting native outmigration in response to immigration. 

 

Table 6.4: Firm capital acquisitions for innovation 

OLS and two-stage least squares estimates 

 (1) (2) (3) (4) (5) (6) 

 OLS OLS OLS IV IV IV 

Unskilled-to-skilled ratio 0.014*** 0.006 -0.004 0.013*** -0.093** -0.127*** 

 (0.004) (0.013) (0.014) (0.004) (0.043) (0.046) 

       

Log labour productivity -0.007* -0.021** -0.017** -0.007* -0.021** -0.017** 

 (0.004) (0.009) (0.008) (0.004) (0.009) (0.008) 

       

Log employment 0.008*** -0.036*** -0.043*** 0.008*** -0.036*** -0.042*** 

 (0.001) (0.011) (0.013) (0.001) (0.011) (0.013) 

       

£2,500 - 9,999 0.011*** 0.040** 0.038*** 0.011*** 0.040** 0.038*** 

 (0.003) (0.019) (0.013) (0.003) (0.019) (0.013) 

       

£10,000 - 99,999 0.004 0.058** 0.066*** 0.004 0.057** 0.065*** 

 (0.006) (0.023) (0.018) (0.006) (0.023) (0.019) 

       

Over £100,000 0.028** 0.106*** 0.107*** 0.028** 0.107*** 0.108*** 

 (0.014) (0.039) (0.037) (0.014) (0.039) (0.036) 

Wave FEs x x x x x x 

Firm FEs – x x – x x 

Firm age dummies – – x – – x 

Observations 41,024 25,196 23,476 41,024 25,196 23,476 

First stage: KP F-statistic – – – 1,046.21 400.04 382.00 

First stage: Immigrant IV coeff. – – – 1.045*** 

(0.032) 

0.930*** 

(0.047) 

0.924*** 

(0.047) 

Note: The dependent variable is a binary variable equal to one if the firm acquired capital for the purpose of innovation, where 

capital is defined as either advanced machinery and equipment, computer hardware, or computer software. The key independent 

variable, the unskilled-to-skilled ratio, is the stock of workers with either low- or intermediate skills relative to those with high 

skills in the TTWA. Each regression also controls for firm characteristics, including labour productivity, employment, turnover, 

and columns (3) and (6) control for firm age. Regressions are weighted by the population of each local labour market and standard 

errors are clustered by TTWA and reported in parenthesis. ***, **, and * denote significance at the 1%, 5%, and 10% confidence 

levels respectively. 
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The IV estimates in column (5) state that an increase in a TTWA’s relative supply of unskilled labour 

has a significant negative effect upon the likelihood that a firm acquires capital. Specifically, the 

coefficient of -0.093 implies that a one percentage point increase in the relative supply leads to a 

0.00093 decrease in the likelihood that a firm within that TTWA will acquire capital, which is 

equivalent to a decline of 0.24%.62 The control variables behave as expected, with the likelihood that a 

firm acquires capital rising as labour productivity falls and turnover increases. Moreover, after 

controlling for these factors, firms are less likely to acquire capital as their employment increases, which 

likely reflects a disincentive driven by the higher costs required to alter production following any 

innovation activity.63  

 

In column (6), my preferred specification, I also include firm age dummies [not displayed] which 

indicate that older firms engage in less capital acquisition activity, consistent with the finding that they 

have lower process innovation probabilities.64 Further, the skill mix coefficient increases in magnitude, 

with a one per cent change now leading to a 0.33% decline. The IV results support the notion that 

unskilled labour substitutes for capital in production, and that firms direct their innovation activity 

towards technology which complements the abundant labour input as hypothesised by Acemoglu 

(1998). However, to put this into context, not only is the magnitude of this coefficient incredibly small, 

but increases in the relative supply of unskilled labour due to immigration tend to be offset by increases 

in native upskilling, as discussed in Section 4.4. In other words, immigration slows the direction of 

technical change towards skill complementary technologies rather than reversing it entirely.  

 

6.6.2. Firm subgroups  

While the results presented in Table 6.4 consistently indicate that acquisitions of capital for the purpose 

of innovation fall in response to an increase in the relative supply of unskilled labour, this represents an 

average effect and thus does not account for any heterogeneity in responses across firms. In order to 

gauge how different firms respond, in Table 6.5 I estimate the impact on firms according to their 

characteristics.  

 

The first two columns contrast the response of firms in the tradable and non-tradable sectors, and show 

that the acquisition activity of those which produce non-tradable output is more responsive; specifically, 

a one per cent increase in the relative supply of unskilled labour induces a 0.40% (0.27%) fall in the 

likelihood that a firm in the non-tradable (tradable) sector acquires capital.65 This disparity could 

 
62 This is calculated by dividing the coefficient (-0.00093) by the mean of capital acquisitions (0.385). 
63 Since a plant’s size may be endogenously related to technology choice, as noted by Lewis (2011), I estimate 

the model without the log employment control as a robustness check and produce qualitatively similar results. 
64 To ensure that this result is not driven by lower acquisition activity among exiting firms, I restrict the sample 

to firms which had not exited as of 2019 and find both the age dummies and skill mix coefficient (-0.134) increase 

in magnitude. 
65 The mean of capital acquisitions is 0.411 in the tradable sector and 0.329 in the non-tradable sector. 
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plausibly be driven by the ability of firms in the tradable sector to respond to skill mix changes through 

scale adjustments. In other words, in addition to adjusting their production technology, these firms are 

able increase their production of goods and services which are intensive in the use of the now-abundant 

factor, with this additional output sold on international markets. Indeed, that there are plausibly small 

adjustments in the industry mix aligns with earlier findings from the German, Spanish, and US labour 

markets (Dustmann and Glitz, 2015; Gonzalez and Ortega, 2011; Lewis, 2003). 

 

In columns (3) and (4), I explore whether a firm’s behaviour changes over its lifecycle and report 

estimates for young and old firms, where the former is defined as firms which were born under 15 years 

prior to the wave in question and the latter as firms born 15 or more years before the respective wave. 

It can be seen that older firms are more responsive to changes in the skill mix while younger firms do 

not respond, as signalled by the estimates’ lack of significance at conventional levels.  

 

This may owe to the fact older firms engage in less capital acquisition activity, as per Table 6.4; that is, 

an increase in the unskilled-to-skilled ratio will enable firms to forgo acquisition activity, a proposition 

which is more attractive to older firms due to their lower innovation probabilities. By contrast, younger 

Table 6.5: Firm capital acquisitions for innovation by subgroups 

Two-stage least squares estimates 

 (1) (2) (3) (4) (5) (6) 

 Tradable Non-tradable Young Old Local Exporters 

Unskilled-to-skilled ratio -0.111* -0.132** -0.088 -0.121** -0.097** -0.188** 

 (0.061) (0.061) (0.072) (0.053) (0.046) (0.087) 

       

Log labour productivity -0.007 -0.040*** 0.000 -0.043** -0.022* -0.033** 

 (0.007) (0.015) (0.008) (0.018) (0.012) (0.014) 

       

Log employment -0.033** -0.072*** -0.030** -0.038 -0.042*** -0.057** 

 (0.014) (0.022) (0.015) (0.026) (0.013) (0.025) 

       

£2,500 - 9,999 0.043*** 0.046 -0.015 0.109*** 0.024 0.080*** 

 (0.010) (0.033) (0.014) (0.034) (0.026) (0.015) 

       

£10,000 - 99,999 0.043*** 0.121** 0.113*** 0.080** 0.096*** 0.096*** 

 (0.015) (0.057) (0.025) (0.032) (0.034) (0.024) 

       

Over £100,000 0.065** 0.182** 0.349*** 0.109** 0.207*** 0.058** 

 (0.026) (0.076) (0.100) (0.046) (0.068) (0.025) 

Wave FEs x x x x x x 

Firm FEs x x x x x x 

Firm age dummies x x – – x x 

Observations 15,816 7,395 6,271 17,644 13,792 7,838 

First stage: KP F-statistic 314.03 169.87 391.42 253.91 228.07 188.46 

First stage: Immigrant IV coeff. 0.929*** 

(0.0524) 

0.885*** 

(0.068) 

1.044*** 

(0.053) 

0.885*** 

(0.056) 

0.934*** 

(0.062) 

0.928*** 

(0.007) 

Note: The dependent variable is a binary variable equal to one if the firm acquired capital for the purpose of innovation, where 

capital is defined as either advanced machinery and equipment, computer hardware, or computer software. The key independent 

variable, the unskilled-to-skilled ratio, is the stock of workers with either low- or intermediate skills relative to those with high 

skills in the TTWA. Each regression also controls for firm characteristics, including labour productivity, employment, turnover, 

and firm age, except columns (3) and (4) which do not control for the latter. Regressions are weighted by the population of each 

local labour market and standard errors are clustered by TTWA and reported in parenthesis. ***, **, and * denote significance at 

the 1%, 5%, and 10% confidence levels respectively. 
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firms are inclined to innovate regardless of the available labour endowments in the local area. An 

alternative explanation is offered by Dustmann and Glitz (2015). They find that new entrants initially 

utilise factor intensities which reflect the mix of skills in the local labour market – in other words, young 

firms’ production technology more closely reflects the skill mix, and therefore they are not required to 

adjust their production technology in order to take advantage of the skills available in the local area.  

 

Further, the magnitude of the coefficient increases (to -0.195) when the sample is restricted further to 

firms born 30 or more years prior to the respective wave. However, the sign of each of the control 

variables is reversed in this regression, which could plausibly indicate a statistical error: it is not clear 

why the eldest firms would behave in a different way. 

 

Finally, it is reasonable to expect that firms which export their output will be more responsive to skill 

mix changes, owing to their exposure to a wider range of competitors relative to non-exporting firms. I 

present this distinction in columns (5) and (6) and find that immigration-induced changes in the skill 

mix have around twice the impact on exporting firms relative to those which sell their output 

domestically. 

 

6.6.3. Types of capital acquisition 

In Table 6.6, I seek to understand more about the nature of firms’ capital acquisitions, distinguishing 

between the three constituent elements of the capital acquisition variable utilised in the previous two 

tables: advanced machinery, computer hardware, and computer software. While the former can be seen  

as relating more closely to the automation of the production process, the latter two components are more 

closely related to the computerisation of production. 

 

The coefficients indicate that acquisitions of each type of capital are responsive to the local skill mix. 

Turning first to automation, the preferred estimate in column (2) states that a one per cent increase in 

the relative supply of unskilled labour leads to a 0.49% decline in the likelihood that a firm acquires 

advanced machinery or equipment. The remaining estimates suggest that firms are also disincentivised 

to computerise production following changes in the skill mix, although these estimates are not as sizable 

and are only significant following the inclusion of firm age controls. Specifically, columns (4) and (6)  

state that the probability of a firm acquiring computer hardware or computer software falls by 0.30 and 

0.27% respectively, which is significant at the 10% level.66 

 

6.6.4. Robustness checks 

While the estimates presented up to this point suggest that firms alter the direction of their innovations 

in order to utilise the skills available in their TTWA, it is plausible that the results are driven by an 

 
66 Calculated by dividing the coefficient by the mean of advanced machinery (0.155), computer hardware (0.233), 

or computer software (0.304). 
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effect on innovation more broadly. In other words, it could be that rather than solely impacting a firm’s 

decision to acquire capital for the purpose of innovation, changes in the skill mix affect the decision to 

innovate at all. I therefore take advantage of a question in the UKIS which asks firms whether they 

introduced “new or significantly improved goods or services” or “new or significantly improved 

processes for producing or supplying goods or services” in the previous three years, where the former 

can be seen as representing product innovation and the latter process innovation. The results are 

displayed in Table 6.7. 67 

 

Columns (1) and (4) show the estimates for the two types of innovation as a whole – although both skill 

mix coefficients are negative in sign, neither is significant at conventional levels, in turn suggesting that 

firms do not reduce their innovation activity entirely. I therefore proceed to examine how changes in 

the unskilled-to-skilled ratio affect innovations according to whether the firm also acquired capital. 

Whereas the estimates in columns (2) and (5) indicate that innovations which also entail the acquisition  

 
67 The first stage immigration IV coefficient is 0.930*** (0.047) and the KP F-statistic is 382.00. 

Table 6.6: Firm capital acquisitions for innovation by component 

Two-stage least squares estimates 

 (1) (2) (3) (4) (5) (6) 

 Advanced machinery Computer hardware Computer software 

Unskilled-to-skilled ratio -0.062** -0.076** -0.038 -0.071* -0.052 -0.083* 

 (0.031) (0.033) (0.041) (0.041) (0.044) (0.044) 

       

Log labour productivity -0.011*** -0.009** -0.016*** -0.017** -0.021** -0.020** 

 (0.003) (0.004) (0.006) (0.007) (0.008) (0.008) 

       

Log employment -0.031* -0.031** -0.053*** -0.064*** -0.053*** -0.059*** 

 (0.017) (0.015) (0.012) (0.017) (0.012) (0.016) 

       

£2,500 - 9,999 0.007 0.014** 0.055*** 0.065*** 0.050** 0.052*** 

 (0.005) (0.006) (0.016) (0.014) (0.022) (0.017) 

       

£10,000 - 99,999 0.018* 0.027*** 0.073*** 0.090*** 0.070*** 0.083*** 

 (0.009) (0.008) (0.022) (0.019) (0.027) (0.019) 

       

Over £100,000 0.041*** 0.050*** 0.112*** 0.140*** 0.128*** 0.138*** 

 (0.015) (0.015) (0.030) (0.031) (0.041) (0.034) 

Wave FEs x x x x x x 

Firm FEs x x x x x x 

Firm age dummies – x – x – x 

Observations 25,196 23,476 25,196 23,476 25,196 23,476 

First stage: KP F-statistic 400.04 382.00 400.04 382.00 400.04 382.00 

First stage: Immigrant IV coeff. 0.930*** 

(0.047) 

0.924*** 

(0.047) 

0.930*** 

(0.047) 

0.924*** 

(0.047) 

0.930*** 

(0.047) 

0.924*** 

(0.047) 

Note: The dependent variable is a binary variable equal to one if the firm acquired advanced machinery and equipment in columns 

(1) and (2), computer hardware in columns (3) and (4), and computer software in columns (5) and (6). The key independent 

variable, the unskilled-to-skilled ratio, is the stock of workers with either low- or intermediate skills relative to those with high 

skills in the TTWA. Each regression also controls for firm characteristics, including labour productivity, employment, turnover, 

and firm age. Regressions are weighted by the population of each local labour market and standard errors are clustered by TTWA 

and reported in parenthesis. ***, **, and * denote significance at the 1%, 5%, and 10% confidence levels respectively. 
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of capital fall following an increase in the relative supply of unskilled labour, columns (3) and (6) show 

that innovations which do not involve the acquisition of capital are unaffected.68 

 

In other words, while firms respond to changes in the local mix of skills by altering the degree to which 

they undertake innovations that utilise capital, they do not alter the extent to which they innovate more 

broadly. This therefore supports the notion that unskilled (skilled) labour is substitutable 

(complementary) for capital, and that firms adjust the direction of their innovations according to the 

relative supply of these factors in the local labour market. 

 

With regard to skills, a key contribution of this chapter is that it examines how capital intensity responds 

to changes in a skill mix which broadly represents the college completion margin, with this margin 

chosen due to the distinction between the occupational task content of those with and without a high 

level of skills [Section 6.5.1]. However, it is pertinent to examine whether the estimates are sensitive to 

the definition of skill mix that is utilised.  

 

 
68 The dependent variable utilised in columns (2) and (5) is more specific than the capital acquisition variable in 

the previous sections, which relates to acquisitions that are only required to be linked to innovation. Indeed, 

approximately 40 per cent of observations which record capital acquisitions do not record product or process 

innovation activity. 

Table 6.7: Firm capital acquisitions for innovation – alternative definitions of innovation 

Two-stage least squares estimates 

 (1) (2) (3) (4) (5) (6) 

 Process innovation Product innovation 

 All Capital No capital All Capital No capital 

Unskilled-to-skilled ratio -0.062 -0.078** 0.016 -0.043 -0.073* 0.030 

 (0.051) (0.035) (0.031) (0.037) (0.039) (0.029) 

       

Log labour productivity 0.042*** 0.034*** 0.008*** 0.020*** 0.003 0.017*** 

 (0.013) (0.012) (0.003) (0.004) (0.004) (0.002) 

       

Log employment 0.048*** 0.026** 0.022*** 0.031*** -0.011 0.042*** 

 (0.016) (0.013) (0.004) (0.012) (0.011) (0.004) 

       

£2,500 - 9,999 -0.062*** -0.020 -0.042*** -0.071*** -0.009 -0.063*** 

 (0.024) (0.012) (0.012) (0.019) (0.007) (0.014) 

       

£10,000 - 99,999 -0.050 0.003 -0.053*** -0.141*** -0.031 -0.110*** 

 (0.031) (0.015) (0.017) (0.038) (0.019) (0.021) 

       

Over £100,000 -0.068 0.024 -0.091*** -0.126*** -0.037* -0.089*** 

 (0.043) (0.019) (0.026) (0.034) (0.022) (0.017) 

Wave FEs x x x x x x 

Firm FEs x x x x x x 

Firm age dummies x x x x x x 

Observations 23,476 23,476 23,476 23,476 23,476 23,476 

Note: The dependent variable is a binary variable equal to one if the firm engaged in innovation in columns (1) and (4), with a 

further distinction according to whether they also acquired capital in the remaining columns. The key independent variable, the 

unskilled-to-skilled ratio, is the stock of workers with either low- or intermediate skills relative to those with high skills in the 

TTWA. Each regression also controls for firm characteristics, including labour productivity, employment, turnover, and firm age. 

Regressions are weighted by the population of each local labour market and standard errors are clustered by TTWA and reported 

in parenthesis. ***, **, and * denote significance at the 1%, 5%, and 10% confidence levels respectively. 
 
 



116 

 

 

Table 6.8: Firm capital acquisitions for innovation – alternative definitions of skill mix 

Two-stage least squares estimates 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 
Low-to-intermediate ratio 

Low-to-intermediate and high 

ratio Intermediate-to-high ratio Immigrant share 

Immigration -0.109 -0.264** -0.294 -0.500*** -0.327** -0.384** 0.078 0.194 

 (0.138) (0.108) (0.187) (0.176) (0.144) (0.156) (0.252) (0.248) 

         

Log labour productivity -0.021** -0.017** -0.021** -0.017** -0.021** -0.017** -0.021** -0.017** 

 (0.009) (0.008) (0.009) (0.008) (0.009) (0.008) (0.009) (0.008) 

         

Log employment -0.036*** -0.042*** -0.036*** -0.042*** -0.036*** -0.042*** -0.036*** -0.043*** 

 (0.011) (0.013) (0.011) (0.013) (0.011) (0.013) (0.011) (0.013) 

         

£2,500 - 9,999 0.040** 0.037*** 0.039** 0.038*** 0.040** 0.039*** 0.040** 0.039*** 

 (0.019) (0.014) (0.019) (0.014) (0.019) (0.013) (0.019) (0.013) 

         

£10,000 - 99,999 0.057** 0.065*** 0.057** 0.065*** 0.057** 0.066*** 0.058** 0.066*** 

 (0.023) (0.019) (0.023) (0.019) (0.023) (0.018) (0.023) (0.018) 

         

Over £100,000 0.107*** 0.108*** 0.107*** 0.108*** 0.106*** 0.108*** 0.106*** 0.107*** 

 (0.039) (0.036) (0.039) (0.036) (0.039) (0.036) (0.039) (0.037) 

Wave FEs x x x x x x x x 

Firm FEs x x x x x x x x 

Firm age dummies – x – x – x – x 

Observations 25,196 23,476 25,196 23,476 25,196 23,476 25,196 23,476 

First stage: KP F-statistic 127.57 108.76 509.50 432.50 154.40 143.97 333.33 306.20 

First stage: Immigrant IV coeff. 0.813*** 

(0.072) 

0.799*** 

(0.077) 

0.930*** 

(0.041) 

0.928*** 

(0.045) 

0.784*** 

(0.063) 

0.776*** 

(0.065) 

0.982*** 

(0.054) 

0.978*** 

(0.056) 

Note: The dependent variable is a binary variable equal to one if the firm acquired capital for the purpose of innovation, where capital is defined as either advanced machinery and 

equipment, computer hardware, or computer software. The key independent variable in columns (1) to (6) is the stock of workers with either i-skills relative to those with j-skills 

in the TTWA, and in columns (7) and (8) it is the imputed share of the TTWA’s population that are immigrants. Each regression also controls for firm characteristics, including 

labour productivity, employment, turnover. Even-numbered columns also control for firm age. Regressions are weighted by the population of each local labour market and standard 

errors are clustered by TTWA and reported in parenthesis. ***, **, and * denote significance at the 1%, 5%, and 10% confidence levels respectively. 
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Columns (1) to (6) of Table 6.8 show the impact of a range of changes in different skill mixes. Under 

each of these definitions, the direction of the coefficient remains negative, although the magnitude is 

over twice as large compared to the low- and intermediate-skill to high-skill ratio (or 
L+M

H t
) utilised in 

the previous sections, including the low-to-intermediate ratio utilised by Lewis (2011). However, the 

skill mix which exerts the most sizable response from firms is the low-skill to intermediate- and high-

skill ratio (that is, 
L

M+Ht
). This could owe to the fact that intermediate-skill occupations require a higher 

degree of cognitive skills [see Figure 6.4], which may be more difficult to substitute for capital relative 

to low-skill jobs. However, this coefficient is only significant following the inclusion of firm age 

controls. 

 

In the final two columns of the table, I further test the robustness of the results and run the regression 

when the key independent variable is the share of individuals in a TTWA who are immigrants, a 

measure which does not take the supply of skills into account. That these estimates are positive in 

magnitude and insignificant strengthens the robustness of my earlier estimates, and thus offer a further 

indication that the direction of technical change is influenced by the skill mix – specifically with regard 

to its capital content – as opposed to the slackness of the labour market more broadly. 

 

6.7. Discussion 

The results presented in the previous section consistently indicate that the direction of technical change 

responds to the mix of skills available in the local economy, with firm acquisitions of capital for the 

purpose of innovation falling in response to a rise in the relative supply of unskilled labour. This aligns 

with earlier evidence – including Lewis (2011) and Lafortune, Lewis and Tessada (2019) – which show 

that capital is substitutable for unskilled labour in the production process. These skill mix changes exert 

a stronger response upon firms which produce non-tradable output, plausibly because firms in the 

tradable sector which use the abundant factor intensively in production also increase in scale, as 

suggested by earlier evidence. Older firms are also more responsive, as are firms which export and thus 

are more likely to be price takers. Moreover, these results hold when different types of production techn-

ology are examined, comprising both the automation and the computerisation of the production process.  

 

In turn, this chapter offers evidence that one reason why the wage and employment effects of 

immigration are short-lived – as found in the previous chapter – is because firms adjust their production 

technology to reflect the local skill mix. Yet the findings indicate that firms are not merely reactive, as  

hypothesised by models of endogenous technology adoption, but that they alter the direction of their 

innovations towards technologies which complement the skills available in the local labour market. To 

be precise, although unskilled immigration leads to a decline in capital investment, it plausibly leads to 

an increase in investment in unskilled-complementary production technology and processes. Indeed, 
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this is in line with the evidence produced by Gray, Montresor and Wright (2020) in the UK following 

the EU8 accession. This has significant implications since, as noted in Section 2.5.1, this can lead to a 

long run rise in the abundant factor’s productivity relative to the pre-migration period.  

 

In light of these findings, the UK’s post-Brexit immigration policy, by prioritising inflows of skilled 

immigrants, may encourage the development of skill-biased technologies which, while raising the 

productivity and wages of skilled natives, will slow the productivity growth of unskilled natives and 

widen the skill premium between the two groups. However, it is worth noting that the size of the 

estimates indicate that the effect of immigration on technology is small, and thus alternative policies 

which aim to influence the mix of skills in the economy – notably policies relating to further education 

and apprenticeships – will have a far larger effect comparably. Nonetheless, I do not directly consider 

the effect of directed technical change on productivity, which is beyond the scope of this chapter. 

 

6.8. Conclusion  

This chapter seeks to ascertain whether the predominantly small-and-insignificant estimates yielded in 

the previous chapter owe in part to the attenuating effect of changes in firm production technology, 

whereby firms absorb the labour input made relatively abundant by immigration by adjusting their 

production techniques. Specifically, I consider the response of capital in innovation, which both relates 

to the relationship between skills and capital in production as well as the directed technical change 

hypothesis pioneered by Acemoglu (1998). I utilise a fixed effects specification to identify the 

relationship between changes in local factor endowments due to immigration and capital acquisitions 

between 2008 and 2018, and consistently produce estimates which show that an increase in the ratio of 

unskilled-to-skilled labour in a locality is associated with a decline in the likelihood that a firm in that 

locality acquires capital for the purpose of innovation.  

 

This finding, which is robust to alternative definitions of capital acquisition and skill mix, aligns with 

the evidence produced by earlier studies. In turn, it suggests that firms do not only respond to changes 

in the skill mix by endogenously adopting technologies which are more efficient in their use of the 

factor made abundant by immigration – in turn attenuating any wage impacts – but that they seek to 

introduce new technologies and processes which complement the now-abundant factor. These 

technologies, which differ in their capital intensity, could plausibly induce a rise in the productivity of 

the abundant factor relative to its pre-migration level in the long run. Moreover, as established in the 

previous chapter, this adjustment may occur within two years of the labour supply shock. 

 

There are several potentially informative avenues for future research. First, while this chapter examined 

whether or not a firm opts to acquire capital it does not comment on the size of such acquisitions; 

therefore such a study would enable a more comprehensive picture of the role of directed technical 

change to be formed. Second, I am unable to consider the role of immigration on capital stocks due to 
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a lack of available data; one potential way of circumventing this issue is to employ the Perpetual 

Inventory Method to construct capital stock figures from capital investment information. Third, this 

study could be extended by determining the relationship between the direction of technical change – 

and the resulting impact on capital – identified in this chapter and the long run productivity of different 

labour inputs.  
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Appendix 

a) Barriers to innovation 

Table 6.a.1 reports the share of firms which considered various constraints to innovation as being of 

either medium or high importance in constraining their innovation activities. For example, 25.9 per cent 

of firms reported the cost of finance as a medium- or high-importance factor in constraining their 

innovation activity. 

 

Table 6.a.1: Firm constraints to innovation by wave 

Source: UK Innovation Survey 
 

2008-10 2010-12 2012-14 2014-16 2016-18  
No. % No. % No. % No. % No. % 

Cost of finance 1,510 25.9 - - 807 13.8 1,713 29.4 1,799 30.9 

Availability of finance 1,431 26 - - 847 15.4 1,541 28 1,693 30.7 

Lack of qualified personnel 923 17.6 - - 879 16.7 1,698 32.3 1,750 33.3 

Lack of info on technology 542 16 - - 497 14.7 1,155 34.1 1,195 35.3 

Lack of info on markets 545 16.9 - - 461 14.3 1,107 34.3 1,114 34.5 

UK Government regulations 717 17.7 - - 516 12.7 1,392 34.4 1,423 35.2 

EU regulations - - - - 435 15.6 1,134 40.8 1,213 43.6 
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7. IMMIGRATION AND OFFSHORING: AN EXAMINATION OF UK SERVICES 

7.1. Introduction 

Offshoring – the relocation of firm production overseas, either within the boundaries of the firm or 

through the delegation of tasks to a third party – sits alongside immigration as one of the most 

contentious elements of globalisation.69 For example, 95 per cent of respondents to a recent US survey 

opposed the relocation of manufacturing operations overseas (Rickard, 2021), while 77 per cent of 

respondents to a Dutch survey considered the potential disappearance of jobs to low-wage countries 

due to globalisation as a major issue (Eurofound, 2008). 

 

However, anecdotal evidence suggests that the two phenomena may be linked. It has been speculated 

that by restricting inflows of immigrants into the country – notably those with a low-level of skills – 

the UK’s post-Brexit immigration regime may lead firms to offshore to countries where the labour they 

require is abundant (The Economist, 2017). Similarly, critics of President Trump’s decision to restrict 

work visas argued that it would lead to a spike in offshoring, particularly in light of the global lockdowns 

following the onset of the COVID-19 pandemic which highlighted the fact many jobs can be done 

remotely (Lapowsky, 2020). Indeed, a provisional work permit which allowed immigrants to work 

remotely from their country of origin until travel restrictions were lifted was proposed for Canada as a 

solution for labour shortages during the pandemic (Triandafyllidou and Nalbandian, 2020). It could be 

the case, therefore, that offshoring substitutes for immigration and thus represents another adjustment 

mechanism through which any wage and employment impacts of immigration are attenuated. 

 

Yet the specific nature of this relationship is unclear. Ottaviano, Peri and Wright’s (OPW) (2018) study 

of the UK labour market finds that multilateral immigration – that is, aggregate immigration from all 

countries – is associated with an increase in offshoring, while bilateral immigration – immigration from 

a specific country of origin – leads to a decline in offshoring from that country. This, however, is 

contested by Olney and Pozzoli’s (2019) results for Denmark which show the opposite pattern: 

offshoring declines in response to multilateral immigration but increases in response to bilateral 

immigration. The aim of this chapter is to extend OPW’s exploration of the offshoring of UK services, 

utilising Olney and Pozzoli’s empirical model in the context of the UK to identify whether the 

contrasting conclusions between the two studies are driven by methodological or economic differences.  

 

I make a number of improvements to OPW’s study. First, whereas OPW only consider the offshoring 

response to immigration at the intensive margin (i.e. how much the firm offshores), I also consider the 

extensive margin (i.e. the likelihood that the firm offshores at all). Since the decision of whether to 

 
69 The allocation of tasks to external parties is referred to as outsourcing, but this could occur domestically and 

offshoring can be done within the same multinational firm (Hummels, Munch and Xiang, 2018). 
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offshore is fundamentally different from that of how much to offshore, I present a more-complete 

picture of how immigration impacts firms’ production location decisions.  

 

Second, I utilise a superior definition of offshoring. Specifically, I construct a “narrow offshoring” 

measure where offshoring is defined as the import of services belonging to the same category as the 

firm, while OPW use a “broad offshoring” measure defined as the import of services belonging to any 

category. This latter definition therefore counts as offshoring those services which the firm may not 

necessarily have the capabilities to produce domestically. Third, I also consider the composition of my 

bilateral regions to be superior to OPW’s, whose groupings include countries which are not in close 

proximity. This, in turn, may dampen the strength of a key mechanism driving the differences between 

the two studies.70  

 

Further, I also examine a more recent timeframe than the earlier offshoring literature, which is again 

pertinent given the contrasting economic environment characterised by the financial crisis and the UK’s 

vote to leave the European Union in 2016.  

 

My empirical results for multilateral offshoring show that immigration from any country reduces the 

likelihood that an establishment (or plant) offshores but increases the amount offshored by plants. I 

proceed to examine both the effect of immigrants with different levels of skills and the response of 

different types of offshoring, producing evidence to indicate that the estimates for the extensive margin 

are negative because immigration allows tasks which do not involve much country-specific knowledge 

to be carried out domestically. This in turn generates a cost-saving, or productivity, effect which drives 

an increase in the value of plant offshoring for services which require more country-specific knowledge. 

 

Conversely, my bilateral results offer little evidence that immigration from a given region leads plants 

to offshore – or cease offshoring – to that region, consistent with the idea that the benefits of immigrants’ 

networks and knowledge of their country of origin are not large enough to overcome the economic and 

logistical barriers to offshoring. However, I find the impact of immigration at the intensive margin to 

be negative, further supporting the notion that some tasks are country-specific – that is, only immigrants 

from a given region can carry out that task, so inflows of workers with this specific knowledge induces 

production to move from overseas to the UK. Indeed, I subsequently show that this decline is 

concentrated among services which require a high level of country-specific content. 

 

The remainder of this chapter is structured as follows. In the second section, I review the earlier 

literature investigating the relationship between immigration and offshoring, before considering the key 

 
70 Olney and Pozzoli (2019) ascribe their positive estimates for bilateral immigration to a network effect, whereby 

immigrants enable firms to overcome barriers to offshoring in their country of origin due to their connections and 

knowledge of the business environment. See Section 7.6.2 for a more detailed discussion. 
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methodological differences between Olney and Pozzoli and OPW’s studies in the third section. In the 

fourth section I describe the data utilised in the chapter, define my key measures of offshoring, and 

present a range of descriptive statistics. I explain my estimation strategy in the fifth section and present 

the results in the sixth section. The seventh section interprets the results and the eighth section 

summarises.   

 

7.2. Empirical evidence 

A small but growing empirical literature has sought to ascertain the relationship between immigration 

and offshoring, which plausibly could take three forms. First, there may be no association between the 

hiring of immigrant and offshore workers, which will be the case if the barriers to offshoring outweigh 

the potential benefits. Most obviously are economic barriers, including the significant monetary costs 

associated with the creation of foreign affiliates overseas and operating costs which are not incurred by 

local firms. These additional operating costs – which are referred to by Zaheer (1995) as the “liability 

of foreignness” – are driven by firm unfamiliarity with the overseas business environment and logistical 

difficulties, including those relating to the monitoring of offshore production and the international 

transportation of intermediate goods. They therefore increase as the geographic or cultural difference 

between the domestic and offshore country grows (Hatzigeorgiou et al., 2016). 

 

Further, firms may also face output-specific barriers: not all activities are offshorable (Jensen and 

Kletzer, 2010), and frictions in international collaboration that prevent the transfer of knowledge – 

particularly knowledge that is tacit in nature – hinder the offshoring of others. There may also be issues 

with the transfer of technology back to the domestic firm when research and development is conducted 

overseas. 

 

It is also possible that immigrants in the domestic labour market are substitutable for overseas offshore 

workers due to the existence of a “labour supply” effect, whereby firms located in areas with an 

abundant supply of immigrant labour have less incentive to offshore as they are able to avoid the 

associated logistical difficulties by hiring immigrants domestically. The existence of such a relationship 

is suggested by Ottaviano, Peri and Wright (2013). Utilising US manufacturing data, they find that a 

fall in immigration costs has a negative impact upon offshore workers’ share of employment but no 

effect upon native workers’ share, consistent with the notion that immigrants are substitutes for the 

former group but do not compete with the latter group.  

 

However, when Ottaviano, Peri and Wright subsequently turn to the effect of a fall in costs on the level 

of employment, they find that immigration leads to an increase in native employment and has no impact 

upon offshore employment. This, they argue, owes to a productivity effect which enables firms to 

overcome barriers to offshoring and, in turn, cancels out any displacement effects arising from the 

substitutability between immigrant and offshore workers. 
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Further evidence to support the existence of the labour supply effect has been found by studies which 

use firm-level data to examine the impact of exogenous changes to immigration policies. Ghose and 

Wang (2021) exploit the introduction of a Dutch policy in 2012 which enabled skilled immigrants from 

outside the EU to work in the Netherlands for fewer than two months. They find that the introduction 

of the scheme led to a reduction in offshoring at both the extensive and intensive margin, but only in 

the case of offshoring to non-EU countries. Similarly, Alvarez and Tresa (2020) show that the 

enlargement of the European Union to include the EU8, EU2, and Croatia between 2004 and 2013 led 

to a reduction in the value of offshoring to 11 EU countries. They hypothesise that the enlargement 

reduced the cost of hiring immigrant labour, and thus relaxed ‘a constraint on the recruitment of cheap 

or adequate manual workers.’ Indeed, they subsequently produce evidence to support this view, finding 

that those sectors which immigrants primarily entered were characterised by a lack of natives with 

suitable skills. 

 

Glennon (2019) examines the response of multinational firms to the sharp reduction in the availability 

of skilled H1-B visas in the US in 2004. She finds that multinational firms which were more dependent 

on visas prior to the reduction in the cap were both more likely to open a foreign affiliate and increase 

their affiliate employment following its tightening. This employment expansion was largely 

concentrated in China, India, and Canada, which Glennon offers as evidence of two channels through 

which foreign affiliate expansion can operate: a direct channel, where multinationals expand activity in 

those countries where human capital is located; or an indirect channel, where multinationals expand 

activity in those countries where it easier to hire immigrants. 

 

Finally, immigrants may be complementary to offshoring, with these workers instead enabling firms to 

overcome barriers to offshoring through a network effect which owes to their connections and 

knowledge of the business environment in their country of origin. Hatzigeorgiou et al. (2016) use firm-

level data from Sweden to show that immigration from a specific country leads to an increase in the 

value of inputs offshored from the respective country. However, this effect is limited to skilled workers 

– regardless of the income of the country of origin – and only applies at the intensive margin. This, they 

contend, supports the notion that firms are able to utilise immigrant networks to reduce offshoring 

transaction costs, but not the initial sunk costs necessary to move production overseas. 

 

The positive network effect identified by Hatzigeorgiou et al. is not incompatible with the negative 

labour supply effect found in much of the previous literature, since the former result is country specific 

while the latter is driven by inflows from all countries. In light of this, Olney and Pozzoli (2019) utilise 

an employer-employee matched dataset covering the entire universe of Danish workers and firms 

between 1995 and 2011 in order to confirm whether the response of firm offshoring depends upon the 

immigrant inflow under consideration. 
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Indeed, they show that multilateral immigration – that is, immigration from all countries – reduces 

offshoring at both the extensive and intensive margin, consistent with the labour supply effect. They 

subsequently turn to the effect of bilateral immigration – that is, immigration from a specific country – 

and produce results which are consistent with the network effect, with immigration increasing the 

likelihood that a firm will offshore to the respective country of origin. However, unlike Hatzigeorgiou 

et al., Olney and Pozzoli do not produce evidence of the bilateral effect at the intensive margin. This 

finding, they argue, owes to the fact that firms which have already set up production activities overseas 

have already formed business connections.  

 

Ottaviano, Peri and Wright (2018) (OPW) present findings which are somewhat at odds with much of 

the literature. Estimating a similar model to Olney and Pozzoli in the context of firms producing services 

in the UK, their multilateral estimates state that aggregate immigration is associated with an increase in 

the value of offshoring, while their bilateral estimates show that immigration from a specific region 

decreases the value of offshoring to that region.71  

 

OPW suggest that the former result is driven by the aforementioned productivity-enhancing effect 

enabling firms to overcome barriers to offshoring. Conversely, they argue that the latter result is due to 

a country- or culture-specific effect whereby workers from a given region of origin, whether immigrants 

or offshore workers, have a comparative advantage in performing services that require knowledge of 

region-specific content. Indeed, OPW present evidence to support this notion – they separate their 

estimates according to type of service and find that bilateral immigration has a negative effect on more-

culturally-specific Legal and Language services, but no effect on Technical services. 

 

7.3. Methodological differences between Olney and Pozzoli and Ottaviano, Peri and Wright 

This chapter seeks to extend OPW’s exploration of how immigration affects UK firms’ offshoring of 

services, estimating the empirical model utilised by Olney and Pozzoli (2019) for the Danish economy 

in the context of the UK services. While the different findings may owe to the contrasting economic 

environments of Denmark and the UK, it is possible that they instead owe to the subtle but profound 

methodological differences between the two.  

 

First, there are a number of differences in the definition of offshoring. Olney and Pozzoli consider 

offshoring at both the extensive and intensive margin, whereas OPW only consider the intensive margin. 

Further, whereas OPW use what Hummels et al. (2014) refer to as the “broad offshoring” measure, the 

value of firm imports in a given year from any industry, Olney and Pozzoli use the “narrow offshoring” 

 
71 OPW do not consider the extensive margin of offshoring. 
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measure, firm purchases of inputs belonging to the same two-digit industry as that of the producing 

firm. This narrow definition is empirically superior to that used by OPW. 

 

Second, while OPW consider inflows of all immigrants, Olney and Pozzoli opt to examine the effect of 

non-EU immigrant inflows only. This decision owes to the fact that the increase in immigration to 

Denmark over their period of study was driven by these immigrants, and largely for exogenous reasons; 

most notably civil unrest in sending countries.72 However, although it is plausible that firm offshoring 

responses differ between EU and non-EU immigrants – notably due to the closer cultural and geographic 

proximity of EU economies relative to most global regions – that previous literature has produced 

similar results for both inflows indicates this is not the case. 

 

Third, due to data restrictions OPW are only able to estimate the effect of immigration on firms 

producing services. Indeed, they argue that one factor driving their results may be that the offshoring 

of services overseas requires a ‘sophisticated and detailed understanding of the specific foreign market.’ 

In contrast, the offshoring of goods production overseas may require less country-specific knowledge 

and thus respond differently. Finally, Olney and Pozzoli control for the potential productivity effect 

found in OPW (2013; 2018) by including firm-level productivity as a control in their specification. This, 

they argue, allows them to focus more closely on the underlying offshoring effects induced by 

immigration. 

 

7.4. Data and descriptives  

7.4.1. Data 

My dataset is constructed by combining three different data sources from the Office for National 

Statistics (ONS). First, trade data for the years 2009 to 2019 comes from the International Trade in 

Services (ITIS) survey, which contains information on the value of imports and exports both by the 

country of origin/destination and by service type at the level of the reporting unit, the business unit to 

which questionnaires are sent by the ONS.73 I use the term reporting unit and firm interchangeably in 

the duration of the chapter. The ITIS data do not contain any information concerning the trade of goods, 

and data related to travel and transport, higher education, banks, and the public sector are excluded. As 

noted by Ottaviano, Peri and Wright (2018), the exclusion of banks is unfortunate since they are 

responsible for around half of UK services trade, although this figure includes non-bank trade financial 

services which are included in the data. 

 

 
72 These inflows are instrumented using the 1990 settlement patterns of immigrants, when location decisions were 

often determined by a Spatial Dispersal Policy. 
73 A reporting unit can cover the entire firm or only a share. In this chapter, the reporting unit comprises the entire 

firm in 97.78 per cent of observations. 
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I follow the method first proposed by Feenstra and Hanson (1999) and measure offshoring using import 

data. To be precise, I construct a “narrow offshoring” measure, defined as the total import of services 

belonging to the same category as a service also exported by the firm in the same year.74
 This definition 

is superior to the “broad offshoring” measure utilised by Ottaviano, Peri and Wright (2018), where 

offshoring is defined as the import of a service belonging to any category, as there is a greater likelihood 

that the firm could have produced the service internally in the UK. However, one limitation of this 

definition is that in order to be deemed as offshoring firms are required to export services, in turn 

meaning that offshoring is likely to be undercounted. It should be noted that because the 52 service 

categories – a full list of which can be found in the chapter appendix – were updated by the ONS in 

2013 in accordance with international regulations, I am required to map the old classifications to the 

updated ones in the earlier years of the study (ONS, 2015).75  

 

I focus on two dimensions of offshoring. First, I examine how immigration has affected offshoring at 

the extensive margin: that is, whether or not a firm engages in offshoring which, as noted by Olney and 

Pozzoli (2019), sheds light on the trade-off between the benefits and drawbacks of offshoring discussed 

in Section 7.2. The extensive margin is defined by a binary variable equal to one if the firm offshores. 

Second, I consider the intensive margin: the volume of offshoring by the firm, defined as the log value 

of offshoring among those firms which engaged in offshoring. 

 

I match this trade data to the Annual Business Survey, a business dataset that comprises the entire 

population of large firms – that is, those with over 250 employees – and a random sample of smaller 

firms, and covers a range of economic variables, including turnover and net capital expenditure. I match 

these firm-level characteristics to trade data in the subsequent year, which takes into account the fact 

that it takes time for firms to adjust the location of production in response to changing economic 

conditions (Olney and Pozzoli, 2019). While it would be optimal to estimate the response of offshoring 

to immigration at the level of the reporting unit, geographical data is only available at the establishment 

– or plant – level. Therefore, I follow Ottaviano, Peri and Wright (2018) and allocate the value of 

(continuous) variables proportionately according to each plant’s share of reporting unit employment.76  

 

Finally, I obtain worker characteristics using the Annual Population Survey, again for the years 2008 

to 2018. Specifically, I measure the share of individuals in a locality who are immigrants, and the share 

of natives who are female or who have an intermediate or high level of skills – that is, those natives 

 
74 For example, if in a given year a firm were to import engineering services and computer services and export 

engineering services, the former imports would be defined as offshoring while the latter would not. I am unable 

to follow Olney and Pozzoli (2019) and define offshoring as the summation of imports belonging to the same two-

digit industry as firm production as the ITIS classifies imports according to a different classification. 
75 A mapping criterion is provided by the ONS. 
76 For example, if a firm’s total value of offshoring were £100,000 and a plant employed 50 per cent of the firm’s 

overall workforce, the plant would be allocated an offshoring figure of £50,000. 
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who finished education between the ages of 17 and 20 or at 21 or over respectively. I also consider the 

average age of natives in a locality.  

 

In order to exploit the geographical variation of immigrant inflows, I define localities by TTWAs. 

However, as in the previous chapter, the change in the definition of these areas over the period of study 

means I am required to follow Campo, Forte and Portes (2018) and group local authorities to match 

groups of TTWAs. I match this worker data to the establishment-level trade and characteristics data 

according to the plant’s location. It should be noted that using TTWA as my unit of analysis would be 

optimal even if plant-level data on workers were available, as offshoring decisions are more likely to 

respond to the available pool of workers in the local labour market as opposed to the plant specifically 

(Card, 2001; Foged and Peri, 2016; Olney and Pozzoli, 2019). 

 

Combining these three data sources gives an unbalanced panel of approximately 337,131 firms and 

899,621 establishments across 90 industries and 179 TTWA groups over ten years for the extensive 

margin analysis. However, 43.12 per cent (or 387,921) of plants only appear in a single year and thus 

are omitted from the regressions when establishment fixed effects are included in the model. 

 

7.4.2. Descriptives 

Figure 7.1 shows the share of establishments in each year which engaged in offshoring in panel (a) and, 

of those which did, the average value of offshoring in panel (b). The former panel shows that the share 

of plants which offshored services steadily grew to approximately 15% in 2016 after which point it fell, 

dropping to 6.51% by 2019. This is in sharp contrast to the trend presented in the latter panel: the mean 

Figure 7.1: Multilateral offshoring by year (2009-19) 
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value of services offshored by plants remained largely constant until 2016, after which point it rapidly 

rose. 

 

These trends could plausibly be driven by the 2016 Brexit referendum, with some firms reshoring due 

to an expectation of a more complex logistical environment post-Brexit while others increased the scale 

of their offshore production due to an anticipation that the availability of adequate labour would fall. 

Alternatively, the contrasting patterns could be driven by composition effects, whereby those plants 

which engage in low-value offshoring cease this activity and in turn drive up the mean value. However,  

Figure 7.2: Share of establishments offshoring bilaterally by year (2009-19) 

Figure 7.3: Value of bilateral offshoring by year (2009-19) 
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this appears unlikely as these trends are present when the sample is restricted to single establishment 

firms or establishments which appear in every year over the period.  

 

In a similar manner to the previous figure, Figure 7.2 plots how the share of establishments engaging 

in bilateral offshoring changed by year. In other words, the figure shows what percentage of plants 

offshored to a specific region in a given year. In line with the conclusions of the liability of foreignness 

hypothesis, bilateral offshoring is more common to regions that are geographically or culturally closer 

to the UK, notably Western and Eastern Europe. Turning to the broad trends, as with multilateral 

offshoring the share of plants offshoring to a specific region steadily increased until 2016, after which 

point it fell to levels previously seen at the beginning of the period. 

 

Figure 7.3 displays the average value of offshoring to each of these regions. However, the trend is more 

nuanced than that presented in panel (b) of Figure 7.1: although there is a rise in the value of offshoring 

to most regions towards the end of the period, this is far more pronounced in those regions which are 

culturally or geographically closer. For example, the mean value of offshoring to Canada and the USA 

rose by almost £1 million between 2016 and 2019.77  

 

A range of key establishment characteristics are highlighted in Table 7.1 according to their offshoring 

status. Plants which engage in offshoring are larger, on average employing approximately twice as many 

workers and forming part of a wider network: 97% are not the only establishment comprising the firm 

(compared to 87% in non-offshoring establishments), and the average number of establishments in the 

network is also greater (707 to 579).  

 

Further, both net capital expenditure and capital acquisitions per worker are higher, although this is not 

the case across all offshoring establishments. Specifically, the disparity is driven primarily by those 

which offshore Language and HR services, while those which offshore Financial and Technical and 

 
77 This trend aligns with the sharp rise in FDI outflows to the USA over the period (ONS, 2022). 

Table 7.1: Establishment summary statistics (2008-18) 

Source: Annual Business Survey and author calculations 

 

Non-offshoring 

establishments Offshoring establishments 

 
All All 

Financial and 

Technical 
Legal 

Language 

and HR 

Establishment employment 34.92 62.50 63.44 67.84 60.98 

% in multi-establishment firm 86.97 96.97 96.64 96.55 97.20 

No of establishments comprising the firm 579.18 706.53 633.81 714.74 816.31 

Net capital expenditure per worker (£'000s) 6.63 9.15 6.75 6.78 11.48 

Capital acquisitions per worker (£'000s) 9.74 11.35 9.58 12.13 13.59 

Labour productivity 261.06 256.93 266.38 293.36 248.80 

Observations 2,989,470 325,465 219,632 68,525 212,757 

Note: Labour productivity is defined as establishment-level turnover divided by workforce 
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Legal services are more in line with non-offshoring establishments.78 However, despite their higher 

level of capital investment, there is no discernible difference in labour productivity between offshoring 

and non-offshoring plants – indeed, it is marginally higher among those which do not offshore. This 

suggests, therefore, that offshoring regimes are not driven by establishment productivity. 

 

Table 7.2 sheds light on whether differences in the share of establishments which offshore over the 

period [see Figure 7.1] are driven by the composition of the sample or by changes to firm offshoring 

regimes. Concentrating first on multilateral offshoring of any service type in panel (a), the overall 

section of the table – which summarises the prevalence of offshoring in terms of establishment-year 

observations – shows that offshoring occurs in 9.82% of observations over the period. 

 

 
78 See the chapter appendix for a breakdown of service type classifications. 

Table 7.2: Establishment offshoring statistics (2009-19) 

Source: International Trade in Services and author calculations 

 Overall Between Within  
Frequency Per cent Frequency Per cent Per cent 

 

(a) Multilateral offshoring 

All      

Doesn't offshore 2,988,826 90.18 870,609 96.81 96.65 

Offshores 325,437 9.82 113,919 12.67 50.80 

Technical and financial      

Doesn't offshore 3,094,652 93.37 881,447 98.01 97.44 

Offshores 219,611 6.63 87,581 9.74 46.16 

Legal      

Doesn't offshore 3,245,738 97.93 896,046 99.64 99.02 

Offshores 68,525 2.07 37,580 4.18 32.13 

Language and HR      

Doesn't offshore 3,101,514 93.58 885,208 98.43 97.51 

Offshores 212,749 6.42 85,104 9.46 42.50 

 

(b) Bilateral offshoring 

All      

Doesn't offshore 38,157,938 95.94 10,672,874 98.9 98.46 

Offshores 1,613,218 4.06 677,997 6.28 41.70 

Technical and financial      

Doesn't offshore 38,876,932 97.75 10,727,601 99.41 98.99 

Offshores 894,224 2.25 479,653 4.44 35.87 

Legal      

Doesn't offshore 39,588,387 99.54 10,782,375 99.91 99.79 

Offshores 182,769 0.46 122,520 1.14 26.37 

Language and HR      

Doesn't offshore 38,772,486 97.49 10,730,809 99.44 99.06 

Offshores 998,670 2.51 416,569 3.86 38.93 
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The between and within columns are more informative. The former indicates that 12.67% of plants 

engaged in offshoring at some point over the period, while the latter shows that those which offshored 

at some point were doing so in half of their observations.79 Turning to the lower three sections of the 

panel, the within column reveals that plants which offshore a specific service type over the period are 

not doing so in the majority of their observations. This is particularly the case for Legal services: on 

average, the 4.18% of firms which offshored this type of service at some point over the period only did 

so in 32.13% of their observations. 

 

These results suggest that offshore production is not stable in the sample – that is, firms do opt to change 

the location of their production, especially within specific service categories. This conclusion is 

supported by panel (a) of Table 7.3, which shows the likelihood that a plant alters its offshoring regime 

from one year to the next.80 To be precise, as per the top-left section of the panel, 71.34% of plants 

which engaged in multilateral offshoring in a given year (i.e. at time t0) also did so in the following year 

(i.e. at time t1), while 28.66% did not. Also in support of the findings from the previous table, the other 

results in the panel show that regime changing is more prominent within service types; notably Legal 

services, where almost 60% of plants cease offshoring from one year to another. 

 

Comparable results are yielded in an analysis of bilateral offshoring regime changes, which are 

presented in panel (b) of Tables 7.2 and 7.3. Specifically, the between results in the former table show 

that few establishments offshored bilaterally at some point over the period – 6.28% for bilateral 

 
79 This section of the table also reveals that 97% of plants did not engage in offshoring at some point and that, on 

average, those which did not at some point were not doing so in 97% of their observations. 
80 The subsequent year is not required to be consecutive, but simply the next year in which the plant is observed. 

Table 7.3: Offshoring regime changes (2009-19) 

Source: International Trade in Services and author calculations 

 Offshored subsequently?  Offshored subsequently? 

 Did not Did  Did not Did 

(a) Multilateral offshoring 

All offshoring   Technical and financial   

Did not offshore initially 96.33 3.67 Did not offshore initially 97.08 2.92 

Initially offshored 28.66 71.34 Initially offshored 35.47 64.53 

Legal   Language and HR   

Did not offshore initially 98.50 1.50 Did not offshore initially 97.10 2.90 

Initially offshored 59.46 40.54 Initially offshored 35.75 64.25 

(b) Bilateral offshoring 

All offshoring   Technical and financial   

Did not offshore initially 98.18 1.82 Did not offshore initially 98.65 1.35 

Initially offshored 38.18 61.82 Initially offshored 51.02 48.98 

Legal   Language and HR   

Did not offshore initially 99.63 0.37 Did not offshore initially 98.98 1.10 

Initially offshored 68.24 31.76 Initially offshored 38.79 61.21 
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offshoring of any kind, dropping to 1.14% for the offshoring of Legal services – while the within results 

reveal that these plants did so in fewer observations. This is unsurprising given the more specific 

definition of this offshoring. Similarly, panel (b) of Table 7.3 reveals that those plants which do offshore 

bilaterally do so in fewer observations relative to multilateral offshoring. This is notable for Technical 

and Financial services, where the share of plants ceasing offshoring from one year to the next rises to 

51.02% (compared to 35.47% for multilateral).  

 

7.5. Estimation strategy 

7.5.1. Model specification  

In order to estimate how firms’ offshoring decisions respond to immigrant inflows, I estimate the 

following fixed effects specification, which is based on the empirical model utilised by Olney and 

Pozzoli (2019): 

 Oijrt= mrt-1 + 𝑋ijrt-1 + 𝑊ijrt-1 + γ
i
 + 𝛿j + θr + τt + εijrt , (7.1) 

where Oijrt refers to offshoring at establishment i in industry j and located in Travel to Work Area 

(TTWA) r at time t. As discussed above, I consider both the extensive and intensive margins of 

offshoring. The key independent variable of interest, mrt-1, is the immigrant share in the respective 

TTWA in the previous year, which I lag to account for the fact that firms’ production location decisions 

are unlikely to respond immediately to changing economic conditions (Olney and Pozzoli, 2019). This 

has the interpretation that an immigrant supply shock hits a larger group (an industry or region, for 

example), and the econometrician is comparing offshoring changes for plants belonging to that group 

relative to other groups (Hummels, Munch and Xiang, 2018). 

 

The vector Xijrt-1 controls for a number of plant and firm characteristics which could influence plant 

offshoring, including: labour productivity, defined as turnover per employee; firm employment; net 

capital investment; and a multi-establishment dummy. Each of the continuous control variables is 

logged so that the coefficient can be interpreted as the offshoring response to a one per cent change. 

The vector Wijrt-1 controls for the average characteristics of native workers in the TTWA, including: 

average age; share of females; and share of intermediate- and high-skill natives respectively, where 

skills are defined by age completed full-time education as detailed in Section 4.2.2.  

 

I also include a full set of plant (γ), two-digit industry (δ), TTWA (θ) and time (τ) fixed effects. The 

most important set of control variables in the regression are the plant fixed effects: there is substantial 

heterogeneity in offshoring across similar plants within the same industry, and their inclusion means 

that the regression coefficients can be read as changes in offshoring regimes within establishments.81 

As in the previous empirical chapters, my standard errors are clustered at the TTWA level. 

 
81 The qualitative findings are not sensitive to the additional inclusion of a firm fixed effect. 
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7.5.2. Identification  

As in the previous empirical chapters, the immigration parameter in equation (7.1) could be driven by 

demand shocks that may also be correlated with offshoring. Therefore, I again opt to impute exogenous 

inflows of immigrants across localities according to the settlement patterns of earlier cohorts in the 2001 

census, which are unlikely to be correlated with demand shocks in my period of study: 

where c denotes the country of origin and r refers to TTWAs. Further, to reduce the likelihood that 

native mobility biases the instrument, I again impute native populations in an analogous way [see 

equation 5.8]. My immigrant share instrument is therefore defined as: 

However, the country of origin groups I use to construct the instrument differ to those used in Chapters 

5 and 6. To be precise, whereas I previously imputed inflows using the top 25 country of origin groups, 

I instead construct the instrument by aggregating predicted arrivals from the 12 region of origin groups 

I analyse in my bilateral analysis.82 I do this for two reasons. First, by treating immigrants from a given 

region as a single cohort in this way the imputed bilateral inflows – that is, predicted inflows from a 

given region – will be less susceptible to attenuation bias. Second, this ensures consistency in the 

imputation of immigrant inflows in the multilateral and bilateral elements of the analysis. 

 

7.6. Results 

In this section, I present a range of results which show how offshoring responds to immigration. I first 

discuss the multilateral estimates before turning to the bilateral estimates, in both cases examining the 

likelihood that plants begin to offshore jobs (the extensive margin) and the log value of offshoring (the 

intensive margin). I also conduct a range of robustness checks to test the sensitivity of the results. All 

regressions are estimated at the level of the establishment over the period 2008 to 2018. 

 

7.6.1. Multilateral offshoring 

Ordinary least squares results for the extensive margin are reported in columns (1) to (3) of Table 7.4. 

Each of the immigration coefficients are small and marginally positive in magnitude, but all are 

insignificant at conventional levels. The control variables in column (3) largely behave as expected, 

with the likelihood that a plant offshores increasing with labour productivity, the overall size of the 

 
82 Western Europe, Eastern Europe, Eastern and Southern Africa, Rest of Africa, Middle East and Central Asia, 

South Asia, Far East and South East Asia, Canada and the USA, Central America and the Caribbean, South 

America, Oceania, and Ireland. See the chapter appendix for a full breakdown of regional groupings. 

 Mrt̂ = ∑
Mcr, 2001

Mc, 2001𝑐
* Mc, t , (7.2) 

 mrt̂ = 
Mrt̂

Mrt
̂ + Nrt̂

. (7.3) 
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firm, and multi-establishment status, as in Olney and Pozzoli (2019). However, in contrast to 

expectations, net capital expenditure plays no role in determining a plant’s offshoring regime. 

 

Turning to the two-stage least squares estimates in columns (4) to (6), the first-stage results in the lower 

panel of the table all indicate that the instrument accurately predicts actual immigrant inflows. My 

preferred specification, presented in column (6), shows that immigration has a significant negative 

impact on the likelihood that a plant engages in offshoring. To be precise, the immigration coefficient  

of -0.313 implies that a one percentage point increase in immigrant share is associated with a 0.0031 

decrease in the probability that a plant within that TTWA will offshore, which represents a 3.19% 

decline.83 This aligns with the labour supply effect, whereby firms have less incentive to offshore if 

immigration provides an abundance of labour that can be utilised in production domestically.  

 

That the IV coefficient is negative while the OLS coefficient is marginally positive highlights the 

endogeneity concern requiring its usage – not only do immigrants induce changes in offshoring regimes, 

but changes in offshoring regimes make a locality more attractive to immigrants; plausibly because they 

appear more internationalist to new arrivals.  

 

 
83 This is calculated by dividing the coefficient (-0.00313) by the mean of offshoring (0.098). 

Table 7.4: Immigration and multilateral offshoring – extensive margin 

OLS and two-stage least squares estimates 

 (1) (2) (3) (4) (5) (6) 

 OLS OLS OLS IV IV IV 

Immigrant share 0.015 0.003 0.004 -0.010 -0.236** -0.313*** 

 (0.019) (0.020) (0.021) (0.056) (0.095) (0.104) 

       

Log turnover per employee   0.009***   0.009*** 

   (0.001)   (0.001) 

       

Log capital expenditure   0.000   0.000 

   (0.000)   (0.000) 

       

Log firm employees   0.022***   0.022*** 

   (0.001)   (0.001) 

       

Multi-establishment dummy   0.022***   0.022*** 

   (0.004)   (0.004) 

Industry, TTWA and year FEs x x x x x x 

Establishment FEs – x x – x x 

Workforce characteristics – – x – – x 

Observations 3,314,220 2,926,506 2,787,201 3,314,220 2,926,506 2,787,201 

First stage: KP F-statistic – – – 61.36 47.57 41.71 

First stage: Immigrant IV coeff. – – – 0.496*** 

(0.063) 

0.503*** 

(0.073) 

0.491*** 

(0.076) 

Note: The dependent variable is a binary variable indicating whether the firm engaged in offshoring. The key independent variable, 

Immigrant share, is the lagged share of immigrants within the Travel to Work Area (TTWA). Each regression also controls for 

plant characteristics and TTWA-level workforce characteristics, including average age, female share, and the share of 

intermediate- and high-skill natives. Standard errors are clustered by TTWA and reported in parenthesis. ***, **, and * denote 

significance at the 1%, 5%, and 10% confidence levels respectively. 
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In Table 7.5, I report estimates for the intensive margin, defined as the log value of plant offshoring 

conditional on the plant offshoring at all. Again turning to the preferred estimates in column (6), a 

percentage point rise in immigrant share induces a 2.95% rise in the value of plant offshoring within 

that TTWA.84 This finding is against the predictions of the labour supply effect – and the estimates 

yielded by Olney and Pozzoli (2019) – but, as hypothesised by Ottaviano, Peri and Wright (2018) 

(OPW), could owe to a productivity effect not fully captured in the empirical model. This effect, they 

argue, arises due to the complementarity of immigrants and natives and generates a cost-saving effect 

on production which enables plants to overcome barriers to offshoring, notably the operating costs.  

 

The contrasting sign of the extensive and intensive margin estimates therefore present a puzzle: why 

does immigration induce a decline in the likelihood that a plant offshores while simultaneously 

increasing the value of plant offshoring? Again an explanation is offered by Ottaviano, Peri and Wright 

(2018), who note that the offshoring of services is likely to be sensitive to the nature of what is being 

traded, with some requiring a high degree of country- or culture-specific content – that is, knowledge 

 
84 Against expectations, the multi-establishment dummy is now negative. This could be the case if the value of 

offshoring does not rise proportionately with the number of plants, which may arise if, say, a firm offshores its 

head office operations. 

Table 7.5: Immigration and multilateral offshoring – intensive margin 

OLS and two-stage least squares estimates 

 (1) (2) (3) (4) (5) (6) 

 OLS OLS OLS IV IV IV 

Immigrant share 0.632 0.378* 0.347* 13.535*** 3.291*** 2.945*** 

 (0.441) (0.209) (0.205) (2.320) (1.023) (1.055) 

       

Log turnover per employee   0.389***   0.388*** 

   (0.024)   (0.025) 

       

Log capital expenditure   0.133***   0.133*** 

   (0.005)   (0.005) 

       

Log firm employees   0.128***   0.126*** 

   (0.025)   (0.024) 

       

Multi-establishment dummy   -0.170**   -0.171** 

   (0.076)   (0.076) 

Industry, TTWA and year FEs x x x x x x 

Establishment FEs – x x – x x 

Workforce characteristics – – x – – x 

Observations 325,427 271,417 260,546 325,427 271,417 260,546 

First stage: KP F-statistic – – – 78.91 57.13 42.35 

First stage: Immigrant IV coeff. – – – 0.490*** 

(0.055) 

0.487*** 

(0.064) 

0.471*** 

(0.072) 

Note: The dependent variable is the log value of plant-level offshoring, conditional on offshoring. The key independent variable, 

Immigrant share, is the lagged share of immigrants within the Travel to Work Area (TTWA). Each regression also controls for 

plant characteristics and TTWA-level native characteristics, including average age, female share, and the share with intermediate 

or high skills. Standard errors are clustered by TTWA and reported in parenthesis. ***, **, and * denote significance at the 1%, 

5%, and 10% confidence levels respectively. 
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of institutions, language, or cultural details – while others are more general.85 I therefore estimate 

separate regressions for the three service types identified by OPW (2018): Technical and Financial, 

Legal and related, and Language and Human Resources, where production of the latter two service 

types require a greater level of country-specific content. 

 

The service type-specific estimates for the extensive margin of offshoring are presented in the first three 

columns of Table 7.6 and show that immigration leads to a decline in the probability that a plant 

offshores Technical services, while Legal and Language services are not significantly affected.86 To be 

precise, a one per cent inflow induces a 4.35% decline in the likelihood that a firm offshores Technical 

services. These estimates largely support the existence of the mechanisms suggested by the baseline 

results. Specifically, that immigration induces a fall in the likelihood that a plant offshores Technical 

services is consistent with the labour supply effect, since these roles are more general and thus can be 

more easily reshored in response to aggregate inflows of immigrants. In contrast, the other two service 

types are difficult to reshore since they require knowledge of specific cultures and business 

 
85 Although OPW’s argument is made in the context of bilateral offshoring, it logically follows that the reverse 

will be true in the context of multilateral offshoring. That is, overall immigration will enable general services to 

be reshored, while those with country-specific content will be unsuitable for reshoring in response to these inflows. 
86 The first stage immigration IV coefficient at the extensive margin is 0.491*** (0.076) and the KP F-statistic is 

41.71, and the coefficient and KP F-statistic for the intensive margin are 0.448*** (0.081) and 30.28 respectively. 

Table 7.6: Immigration and multilateral offshoring – service type 

Two-stage least squares estimates 

 Extensive margin Intensive margin 

 (1) (2) (3) (4) (5) (6) 

 Financial 

and 

technical 

Legal and 

related 

Language 

and HR 

Financial 

and 

technical 

Legal and 

related 

Language 

and HR 

Immigrant share -0.288*** -0.104 -0.131 3.581** -2.536 2.592** 

 (0.072) (0.067) (0.081) (1.524) (2.111) (1.242) 

       

Log turnover per employee 0.007*** -0.005*** 0.004*** 0.278*** 0.287*** 0.275*** 

 (0.001) (0.000) (0.001) (0.025) (0.054) (0.030) 

       

Log capital expenditure 0.000 0.001*** 0.001*** 0.055*** 0.016 0.191*** 

 (0.000) (0.000) (0.000) (0.007) (0.013) (0.008) 

       

Log firm employees 0.017*** -0.000 0.006*** 0.260*** 0.466*** 0.003 

 (0.001) (0.001) (0.001) (0.031) (0.087) (0.027) 

       

Multi-establishment dummy 0.014*** 0.004** 0.019*** -0.244*** 0.096 -0.155 

 (0.003) (0.002) (0.004) (0.084) (0.128) (0.131) 

Industry, TTWA and year FEs x x x x x x 

Establishment FEs x x x x x x 

Workforce characteristics x x x x x x 

Observations 2,787,201 2,787,201 2,787,201 165,602 40,648 159,738 

Note: The dependent variable is a binary variable indicating whether the firm engaged in offshoring in columns (1) to (3) and the 

log value of plant-level offshoring, conditional on offshoring, in columns (4) to (6). The key independent variable, Immigrant 

share, is the lagged share of immigrants within the Travel to Work Area (TTWA). Each regression also controls for plant 

characteristics and TTWA-level native characteristics, including average age, female share, and the share with intermediate or 

high skills. Standard errors are clustered by TTWA and reported in parenthesis. ***, **, and * denote significance at the 1%, 5%, 

and 10% confidence levels respectively. 
 



138 

 

environments. This aligns with Crinò’s (2009) review of the service offshoring literature, which finds 

that offshoring leads to a fall in the “low-skill” white-collar labour force – that is, those workers who 

carry out more general roles – but does not impact the employment of workers who carry out service 

activities which require more human capital. 

 

Conversely, the intensive margin estimates indicate that the value of Technical and Language services 

that are offshored rises by 3.58 and 2.59% respectively in response to an equivalent inflow, which could 

again owe to the country-specific effect. To be precise, if immigration increases productivity – or, 

alternatively, generates a cost-saving effect by enabling firms to reshore Technical services – then this 

could lead to an increase in demand for Language services. However, because these services require 

country-specific knowledge, they cannot be reshored, and instead must be produced overseas, which in 

turn drives the rise in the mean value of offshoring. 

 

For example, consider a firm which offshores two service activities to, say, India: information services 

and market research. By increasing the supply of available labour in the UK, immigration may enable 

the reshoring of information services from overseas, which in turn generates cost savings that enable it 

to expand production. However, the firm will be unable to reshore its market research services as this 

requires a detailed knowledge of the Indian business environment that most immigrants do not possess. 

As a result, in order to expand its production, it will therefore have to expand its market research 

services overseas, either in-house or through a third party. 

 

However, this picture is complicated by the positive coefficient for Technical services in column (4), 

which one would expect to be insignificant if this country-specific effect were driving the estimates. 

This could instead owe to contrasting responses between firms of different sizes. In other words, 

whereas large firms are more likely to engage in wide-ranging overseas production, smaller firms will 

have less extensive overseas operations, meaning that their offshoring costs will be lower. As a result, 

it could be the case that immigration provides a greater incentive for large firms to reshore their 

production of technical services, while smaller firms – benefitting from increased demand following 

the expansion of domestic production – increase the amount they offshore.87 I return to this question 

below. 

 

If this cost-saving effect is indeed present, it could reasonably be expected that plant offshoring regimes 

will be more sensitive to low-skill immigration; the jobs carried out by these workers are both easier to 

reshore and likely to generate a larger cost saving, since the additional value these jobs create is small 

relative to the logistical costs involved in offshoring (Gagliardi, Iammarino and Rodríguez-Pose, 2021;  

 
87 This difference in offshore costs by firm size is particularly likely if smaller firms opt to outsource – that is, if 

a third-party produces the service as opposed to the firm producing the service in-house. 
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Munch, 2010). I therefore estimate how offshoring responds to inflows of immigrants according to their 

skills in Table 7.7 where, due to downgrading, I assign skills according to the occupational definition 

utilised in Chapter 6.88 

 

In support of this effect, the estimates show that the extensive margin of plant offshoring regimes is far 

more responsive to immigrants with lower levels of skills. Turning first to the extensive margin, the 

estimates presented in columns (1) to (3) show that a percentage point increase in a locality’s share of 

low-skill immigrants induces a 7.83% decline in the probability that a plant offshores, compared to a 

6.23% and 4.00% decline following an equivalent inflow of intermediate- or high-skill immigrants. 

This contrast is even greater at the intensive margin, with low-skill immigration leading to a 9.32% rise 

in the value of offshoring, an effect almost three times as large as that driven by high-skill immigration 

(3.24%). 

 

In Table 7.8, I present the results from a range of robustness checks. Given that London is likely to be 

an outlier, I exclude the city from the analysis in columns (1) and (4). In contrast to Ottaviano, Peri and  

 
88 That is, I define high-skill immigrants are those working occupations classified by the ONS as skill level 4, 

while those working in level 3 jobs are defined as intermediate-skill and those in jobs at level 2 or below are low-

skill. 

Table 7.7: Immigration and multilateral offshoring – skill levels 

Two-stage least squares estimates 

 Extensive margin Intensive margin 

 (1) (2) (3) (4) (5) (6) 

 Low Intermediate High Low Intermediate High 

Immigrant share -0.769*** -0.612*** -0.393*** 9.319*** 5.604*** 3.237*** 

 (0.248) (0.144) (0.087) (3.201) (1.593) (1.185) 

       

Log turnover per employee 0.009*** 0.009*** 0.009*** 0.388*** 0.389*** 0.389*** 

 (0.001) (0.001) (0.001) (0.024) (0.024) (0.024) 

       

Log capital expenditure 0.000 0.000 0.000 0.133*** 0.133*** 0.133*** 

 (0.000) (0.000) (0.000) (0.005) (0.005) (0.005) 

       

Log employees 0.022*** 0.022*** 0.022*** 0.126*** 0.127*** 0.127*** 

 (0.001) (0.001) (0.001) (0.025) (0.025) (0.025) 

       

Multi-establishment dummy 0.022*** 0.022*** 0.022*** -0.171** -0.171** -0.171** 

 (0.004) (0.004) (0.004) (0.076) (0.076) (0.076) 

Industry, TTWA and year FEs x x x x x x 

Establishment FEs x x x x x x 

Workforce characteristics x x x x x x 

Observations 2,787,201 2,787,201 2,787,201 260,546 260,546 260,546 

First stage: KP F-statistic 24.62 132.44 131.01 25.30 117.57 173.55 

First stage: Immigrant IV coeff. 0.377*** 

(0.076) 

1.044*** 

(0.091) 

1.183*** 

(0.103) 

0.369*** 

(0.073) 

1.061*** 

(0.098) 

1.208*** 

(0.092) 

Note: The dependent variable is a binary variable indicating whether the firm engaged in offshoring in columns (1) to (3) and the 

log value of plant-level offshoring, conditional on offshoring in columns (4) to (6). The key independent variable, Immigrant share, 

is the lagged share of immigrants within the Travel to Work Area (TTWA) with i skills. Each regression also controls for plant 

characteristics and TTWA-level native characteristics, including average age, female share, and the share with intermediate or 

high skills. Standard errors are clustered by TTWA and reported in parenthesis. ***, **, and * denote significance at the 1%, 5%, 

and 10% confidence levels respectively. 
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Table 7.8: Immigration and multilateral offshoring – robustness checks 

Two-stage least squares estimates 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

 Extensive margin Intensive margin Alternative offshoring measures 

 
London 

excluded 

Over 1,000 

employees 

Single estab. 

firms only 

London 

excluded 

Over 1,000 

employees 

Single estab. 

firms only 

Broad 

offshoring 

Value of 

imports 

Value of 

exports 

Immigrant share -0.191 -0.485*** 0.537 2.268 -0.534 19.487 -0.790*** 3.426** 2.439*** 

 (0.144) (0.128) (0.373) (2.270) (0.980) (12.895) (0.138) (1.445) (0.691) 

          

Log turnover per employee 0.009*** 0.012*** 0.006*** 0.407*** 0.569*** 0.202*** 0.014*** 0.253*** 0.391*** 

 (0.001) (0.001) (0.002) (0.025) (0.027) (0.073) (0.001) (0.046) (0.022) 

          

Log capital expenditure -0.000 -0.001 0.001 0.132*** 0.145*** 0.012 0.001 0.173*** 0.164*** 

 (0.000) (0.001) (0.001) (0.006) (0.010) (0.019) (0.000) (0.003) (0.003) 

          

Log employees 0.021*** 0.024*** 0.013*** 0.125*** 0.371*** 0.370*** 0.040*** 0.271*** 0.074*** 

 (0.001) (0.002) (0.003) (0.030) (0.032) (0.094) (0.001) (0.028) (0.019) 

          

Multi-establishment dummy 0.020*** 0.026 – -0.127 0.391 – 0.017*** -0.283*** -0.228*** 

 (0.004) (0.024)  (0.106) (0.251)  (0.005) (0.063) (0.061) 

Industry, TTWA and year FEs x x x x x x x x x 

Establishment FEs x x x x x x x x x 

Workforce characteristics x x x x x x x x x 

Observations 2,340,628 1,892,732 127,482 211,642 207,333 5,184 2,787,513 438,454 413,965 

First stage: KP F-statistic 13.81 45.49 23.39 8.76 50.32 13.34 41.68 40.94 50.57 

First stage: Immigrant IV coeff. 0.639*** 

(0.172) 

0.499*** 

(0.074) 

0.451*** 

(0.093) 

0.573*** 

(0.194) 

0.490*** 

(0.069) 

0.472*** 

(0.129) 

0.490*** 

(0.076) 

0.478*** 

(0.075) 

0.497*** 

(0.070) 

Note: The dependent variable is a binary variable indicating whether the firm engaged in offshoring in columns (1) to (3) (narrow definition) and column (7) (broad definition), 

and the log value of plant-level offshoring, conditional on offshoring in columns (4) to (6) (narrow definition) and columns (8) to (9) (broad definition). The key independent 

variable, Immigrant share, is the lagged share of immigrants within the Travel to Work Area (TTWA). Each regression also controls for plant characteristics and TTWA-level 

native characteristics, including average age, female share, and the share with intermediate or high skills. Standard errors are clustered by TTWA and reported in parenthesis. ***, 

**, and * denote significance at the 1%, 5%, and 10% confidence levels respectively. 
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Wright’s (2018) findings, the regression now returns insignificant estimates at both the extensive and 

intensive margin. This could owe to the fact that firms based in London are larger: if, as hypothesised 

above, larger firms drive the offshoring response at the extensive margin, this would occur 

overwhelmingly in London. In turn, the cost-saving effect (on the intensive margin) is likely to be far 

stronger within London, since intra-city interactions between firms – which lead to additional demand 

for services – will be greater compared to interactions with firms in other regions of the UK. 

 

Further support for this hypothesis is presented in columns (2) and (5), where I restrict the analysis to 

firms which employ over 1,000 people. Immigration reduces the probability that these plants offshore 

(by 3.94%), but has no impact upon the amount offshored. Moreover, I conduct a separate regression – 

not shown here – where the sample is restricted to firms employing under 1,000 people, which shows 

that immigration has no impact on the extensive margin but does increase offshoring at the intensive 

margin. I also consider single establishment firms in columns (3) and (6). However, although both 

coefficients are positive – in line with the notion that offshoring responses differ according to firm size 

– neither estimate is significant at conventional levels. 

 

In the final three columns of the table I turn to alternative definitions of offshoring. In column (7) I 

examine the extensive margin response using the “broad offshoring” measure, defined as a binary 

variable equal to one if the firm imported a service belonging to any category. As expected, the results 

are similar to those produced using the narrow measure, with a one per cent inflow inducing a 5.11% 

decline in the likelihood that a plant offshores.89 In columns (8) and (9) I consider the impact of 

immigration on the value of imports and exports, where the former – equivalent to a broad measure for 

the intensive margin – is the offshoring measure utilised by OPW (2018). I find that both increase 

following an immigrant inflow, further supporting the notion that OPW’s results differ from Olney and 

Pozzoli’s (2019) due to economic as opposed to empirical reasons. 

 

Overall, the multilateral results presented in Tables 7.4 to 7.7 consistently show that inflows of 

immigrant labour lead to a decline in the likelihood that a plant offshores but increases the value of 

offshoring, conditional on the plant engaging in this activity. These results appear to be driven by 

contrasting responses between different service types, with more general services being reshored (due 

to the labour supply effect) while the offshoring of more country-specific services increases (following 

a cost saving induced by the reshoring of production). However, there is also an important distinction 

between firms according to their size: while larger firms overwhelmingly reshore production, smaller 

firms increase the value of their offshoring. This is plausibly driven by differences in overseas 

production technology, with larger firms more likely to have bigger overseas production and thus a 

greater incentive to reduce offshoring costs. 

 
89 Calculated by dividing the coefficient (-0.00790) by the mean of broad offshoring (0.154). 
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7.6.2. Bilateral offshoring 

As noted in Section 7.2, while immigrant inflows from any country of origin may lead firms to reduce 

their overall offshoring, inflows from a specific country may induce firms to increase offshoring to the 

respective country. This bilateral complementarity owes to a network effect, whereby immigrants 

enable firms to overcome barriers to offshoring due to their connections and knowledge of the business 

environment in their country of origin. Alternatively, bilateral immigration and offshoring may be 

substitutes. This will be the case if immigrants have a comparative advantage in performing tasks which 

require country-specific knowledge, something which is more likely in the production of services 

compared to goods (Ottaviano, Peri and Wright, 2018). 

 

In order to ascertain the strength of the network and country-specific effects and, in turn, the impact of 

immigration on bilateral offshoring, I estimate the following regression equation, again based on the 

model utilised by Olney and Pozzoli (2019): 

 Oijrdt= mrdt-1 + 𝑋ijrt-1 + 𝑊ijrt-1 + γ
i
 + 𝛿j + θr + τt + φ

d
 + εijrt , (7.4) 

This equation is largely similar to equation (7.1), but offshoring and immigration now vary at the 

country level: Oijrdt denotes offshoring to destination d at plant i in industry j and located in TTWA r at 

time t. As with multilateral offshoring, I consider both the extensive and intensive margins. Further, 

immigration now refers to inflows from country d in TTWA r at time t-1 – where exogenous inflows 

are imputed using a region-specific version of the shift-share instrument – and I include a country fixed 

effect, φd, which absorbs constant factors that influence offshoring to country d, including geographical 

distance, time zone, and the prevalence of the English language. 

 

In order to mitigate any risk that attenuation bias dulls the bilateral estimates, I aggregate country-level 

immigration and offshoring data to the regional level so that I have 12 regions of origin.90 Although this 

is fewer than the 15 regions created by OPW (2018), my groupings are plausibly superior as they are 

defined based solely on geographical location. By contrast, OPW’s groupings include countries which 

are not in close proximity, as well as a “rest of world” region which comprises countries from various 

continents.91 It is plausible that such groupings are not conducive to the detection of the network effect, 

since an immigrant from a particular country (say, Brazil) is unlikely to have connections or knowledge 

of the business environment of another country that is not geographically or culturally proximate (say, 

Israel). 

 

 
90 See footnote 82. 
91 As another example, OPW define the region “Old Commonwealth”, which comprises Australia, New Zealand, 

South Africa, and Canada. 
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Estimates for the extensive margin of bilateral offshoring are presented in Table 7.9. Turning first to 

the first-stage estimates reported in the lower panel, the Kleibergen Paap F-statistics and first-stage 

coefficients show that the bilateral instrument is capable of predicting actual bilateral inflows. This is 

consistent with the rationale underlying the use of the shift-share instrument: that immigrant location 

decisions are in part based upon the location of previous cohorts. 

 

The second-stage estimates show that immigration from a given country does not have a significant 

effect upon the likelihood that a plant offshores to the respective country, and thus suggests – in line 

with Hatzigeorgiou et al. (2016) – that any network or country-specific effect of bilateral immigration 

is not strong enough to overcome the sunk costs involved in moving production overseas. Conversely, 

the intensive margin results in Table 7.10 indicate that immigration from a particular region induces a 

decline in the value of plant offshoring from that region. My preferred specification in column (6), for 

example, shows that the value of plant offshoring to region d falls by 0.81% following a one per cent 

inflow of immigrants to a TTWA from that region. This finding is in contrast to those produced by 

Olney and Pozzoli (2019) but consistent with those yielded by Ottaviano, Peri and Wright (2018).   

 

Taken together, the results point towards the existence of a bilateral country-specific effect, whereby 

immigration from, say, Germany, induces plants to reduce offshoring to Germany. As noted above, 

immigrants hold country-specific knowledge, which means that country-specific service tasks can only 

Table 7.9: Immigration and bilateral offshoring – extensive margin 

OLS and two-stage least squares estimates 

 (1) (2) (3) (4) (5) (6) 

 OLS OLS OLS IV IV IV 

Bilateral immigrant share 0.001 -0.002 -0.001 0.004 0.001 0.001 

 (0.006) (0.006) (0.006) (0.015) (0.016) (0.016) 

       

Log turnover per employee   0.004***   0.004*** 

   (0.000)   (0.000) 

       

Log capital expenditure   -0.001**   -0.001** 

   (0.000)   (0.000) 

       

Log firm employees   0.010***   0.010*** 

   (0.001)   (0.001) 

       

Multi-establishment dummy   0.013***   0.013*** 

   (0.002)   (0.002) 

Industry, TTWA and year FEs x x x x x x 

Establishment FEs – x x – x x 

Destination FEs x x x x x x 

Workforce characteristics – – x – – x 

Observations 39,770,652 39,770,652 38,088,720 39,770,652 39,770,652 38,088,720 

First stage: KP F-statistic – – – 2,209.37 2,175.34 2,165.88 

First stage: Immigrant IV coeff. – – – 0.792*** 

(0.017) 

0.793*** 

(0.017) 

0.792*** 

(0.017) 

Note: The dependent variable is a binary variable indicating whether the firm engaged in offshoring to region d. The key 

independent variable, Bilateral immigrant share, is the lagged share of immigrants from region d within the Travel to Work Area 

(TTWA). Each regression also controls for plant characteristics and TTWA-level workforce characteristics, including average age, 

female share, and the share of intermediate- and high-skill natives. Standard errors are clustered by TTWA and reported in 

parenthesis. ***, **, and * denote significance at the 1%, 5%, and 10% confidence levels respectively. 
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be carried out by immigrants domestically or through offshoring to that region. Immigration therefore 

induces the plant to reshore a degree of this service production, but, as indicated by the results for the 

extensive margin, this effect is not strong enough for the plant to move offshore production entirely.  

 

This likely owes to the size of bilateral inflows. On average, the share of immigrants from a given region 

increased by 0.032 percentage points per year, which is unlikely to drive a plant to reshore production 

on the grounds that adequate workers – that is, those with knowledge of the business environment – are 

no longer available in the country of origin. Given the size of these inflows, the intensive margin 

estimates imply that bilateral immigration led to decline in the value of offshoring of 0.26% over the 

period. To put this in context, on average the share of immigrants from any region – in other words, 

multilateral immigration – increased by 0.38 percentage points per year, implying an increase in the 

value of multilateral offshoring of 11.19% over the period.  

 

If the country-specific effect is the mechanism through which bilateral immigration influences the 

intensive margin of offshoring then this effect should be concentrated in those services which require a 

higher level of country-specific content. I therefore estimate the effect of bilateral inflows on the 

offshoring of different types of service in Table 7.11, where service types are defined according to the 

partition used in Table 7.6 for multilateral inflows. Supporting the existence of this effect, columns (4) 

to (6) of the table indeed show that bilateral immigration reduced the intensive margin of offshoring 

Table 7.10: Immigration and bilateral offshoring – intensive margin 

OLS and two-stage least squares estimates 

 (1) (2) (3) (4) (5) (6) 

 OLS OLS OLS IV IV IV 

Bilateral immigrant share -0.738*** -0.276 -0.322* -1.069** -0.769* -0.807** 

 (0.187) (0.172) (0.169) (0.442) (0.419) (0.405) 

       

Log turnover per employee   0.198***   0.198*** 

   (0.017)   (0.017) 

       

Log capital expenditure   0.074***   0.074*** 

   (0.007)   (0.007) 

       

Log firm employees   0.103***   0.103*** 

   (0.017)   (0.017) 

       

Multi-establishment dummy   -0.241***   -0.241*** 

   (0.055)   (0.055) 

Industry, TTWA and year FEs x x x x x x 

Establishment FEs – x x – x x 

Destination FEs x x x x x x 

Workforce characteristics – – x – – x 

Observations 1,613,071 1,598,377 1,544,665 1,613,071 1,598,377 1,544,665 

First stage: KP F-statistic – – – 1,650.81 1,765.16 1,739.00 

First stage: Immigrant IV coeff. – – – 0.759*** 

(0.019) 

0.763*** 

(0.018) 

0.762*** 

(0.018) 

Note: The dependent variable is the log value of plant-level offshoring to region d, conditional on offshoring to the region. The 

key independent variable, Bilateral immigrant share, is the lagged share of immigrants from region d within the Travel to Work 

Area (TTWA). Each regression also controls for plant characteristics and TTWA-level native characteristics, including average 

age, female share, and the share with intermediate or high skills. Standard errors are clustered by TTWA and reported in 

parenthesis. ***, **, and * denote significance at the 1%, 5%, and 10% confidence levels respectively. 
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only for the more specific Legal and Language services, while the offshoring of Technical services is 

unaffected. The estimates for the extensive margin, presented in columns (1) to (3), remain insignificant.  

 

It should also be the case that immigrants with a higher level of skills have a greater influence on the 

intensive margin of bilateral offshoring, since these workers are more likely to work in specialised roles. 

I therefore estimate how plants respond to bilateral inflows according to their level of skills in an 

analogous way to that in Table 7.7. However, in contrast to expectations, Table 7.12 shows that the 

intensive margin is only responsive to low-skill inflows, with a percentage point rise in a TTWA’s share 

of immigrants reducing the value of bilateral offshoring by 3.75%.  

 

One plausible explanation for these results could be the existence of the network effect, which would 

offset the country-specific effect. In other words, if in addition to substituting for offshoring through 

the country-specific effect immigrants also complement it by providing expertise which firms can use 

to overcome barriers to offshoring, this may lead to a conflated estimate where the sign of the coefficient 

is determined by which of the two effects is stronger.  

 

Table 7.11: Immigration and bilateral offshoring – service type 

Two-stage least squares estimates 

 Extensive margin Intensive margin 

 (1) (2) (3) (4) (5) (6) 

 Financial 

and 

technical 

Legal and 

related 

Language 

and HR 

Financial 

and 

technical 

Legal and 

related 

Language 

and HR 

Bilateral immigrant share 0.012 0.001 0.004 0.031 -1.031* -1.670*** 

 (0.010) (0.002) (0.010) (0.357) (0.553) (0.418) 

       

Log turnover per employee 0.001*** -0.001*** 0.004*** 0.223*** 0.317*** 0.077*** 

 (0.000) (0.000) (0.000) (0.023) (0.048) (0.015) 

       

Log capital expenditure -0.001*** 0.000 0.000** 0.043*** 0.025 0.122*** 

 (0.000) (0.000) (0.000) (0.005) (0.020) (0.010) 

       

Log firm employees 0.005*** -0.001*** 0.004*** 0.096*** 0.359*** -0.002 

 (0.000) (0.000) (0.001) (0.021) (0.062) (0.020) 

       

Multi-establishment dummy 0.008*** 0.002*** 0.010*** -0.367*** -0.067** -0.111 

 (0.001) (0.001) (0.003) (0.073) (0.031) (0.096) 

Industry, TTWA and year FEs x x x x x x 

Establishment FEs x x x x x x 

Destination FEs x x x x x x 

Workforce characteristics x x x x x x 

Observations 38,088,720 38,088,720 38,088,720 849,417 163,913 953,263 

First stage: KP F-statistic 2,165.88 2,165.88 2,165.88 1,154.14 3,103.68 1,803.52 

First stage: Immigrant IV coeff. 0.792*** 

(0.017) 

0.792*** 

(0.017) 

0.792*** 

(0.017) 

0.719*** 

(0.021) 

0.790*** 

(0.14) 

0.768*** 

(0.018) 

Note: The dependent variable is a binary variable indicating whether the firm engaged in offshoring to region d in columns (1) to 

(3) and the log value of plant-level offshoring to region d, conditional on offshoring to the region in columns (4) to (6). The key 

independent variable, Immigrant share, is the lagged share of immigrants from region d within the Travel to Work Area (TTWA). 

Each regression also controls for plant characteristics and TTWA-level native characteristics, including average age, female share, 

and the share with intermediate or high skills. Standard errors are clustered by TTWA and reported in parenthesis. ***, **, and * 

denote significance at the 1%, 5%, and 10% confidence levels. 
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This is indeed suggested by the insignificant coefficients for intermediate- and high-skill immigration 

in column (6): the network effect is likely to be stronger in the case of these immigrants as they will 

have a larger network of business connections, thus leading to a conflation of the estimates presented 

for these skills groups (Hatzigeorgiou et al., 2016; Olney and Pozzoli, 2019). Unfortunately, it is unclear 

how the two effects can be empirically separated to test this hypothesis. 

 

In Table 7.13 I conduct a range of robustness checks analogous to those in Table 7.8. Turning first to 

column (1), the exclusion of London from the analysis leads to a significant coefficient for the extensive 

margin of bilateral offshoring. The size of the effect is incredibly small in magnitude, but hints towards 

the existence of a stronger network effect in areas where previous cohorts are less likely to be 

established. Interestingly, this does not occur at the intensive margin [column (4)], which could owe to 

the offsetting country-specific effect dulling the estimates.  

 

In columns (2) and (5) I restrict the sample to firms with over 1,000 employees. While the coefficient 

for the extensive margin is insignificant and shows no effect, the estimate for the intensive margin is 

negative, although smaller in magnitude than the coefficient for the full sample. By contrast, the 

intensive margin estimate for firms with only one plant [column (6)] is positive in magnitude, although  

Table 7.12: Immigration and bilateral offshoring – skill levels 

Two-stage least squares estimates 

 Extensive margin Intensive margin 

 (1) (2) (3) (4) (5) (6) 

 Low Intermediate High Low Intermediate High 

Immigrant share 0.009 0.170 0.126 -3.745*** -2.553 1.579 

 (0.033) (0.108) (0.137) (1.043) (1.858) (3.182) 

       

Log turnover per employee 0.004*** 0.004*** 0.004*** 0.198*** 0.198*** 0.198*** 

 (0.000) (0.000) (0.000) (0.017) (0.017) (0.017) 

       

Log capital expenditure -0.001** -0.001** -0.001** 0.074*** 0.074*** 0.074*** 

 (0.000) (0.000) (0.000) (0.007) (0.007) (0.007) 

       

Log employees 0.010*** 0.010*** 0.010*** 0.103*** 0.103*** 0.103*** 

 (0.001) (0.001) (0.001) (0.017) (0.017) (0.017) 

       

Multi-establishment dummy 0.013*** 0.013*** 0.013*** -0.241*** -0.241*** -0.241*** 

 (0.002) (0.002) (0.002) (0.055) (0.055) (0.055) 

Industry, TTWA and year FEs x x x x x x 

Establishment FEs x x x x x x 

Destination FEs x x x x x x 

Workforce characteristics x x x x x x 

Observations 38,088,720 38,088,720 38088720 1,544,665 1,544,665 1,544,665 

First stage: KP F-statistic 69.46 110.95 31.94 62.58 101.20 33.68 

First stage: Immigrant IV coeff. 0.639*** 

(0.077) 

0.829*** 

(0.079) 

0.675*** 

(0.119) 

0.559*** 

(0.071) 

0.876*** 

(0.087) 

0.742*** 

(0.128) 

Note: The dependent variable is a binary variable indicating whether the firm engaged in offshoring to region d in columns (1) to 

(3) and the log value of plant-level offshoring to country d, conditional on offshoring to the region in columns (4) to (6). The key 

independent variable, Immigrant share, is the lagged share of immigrants from region d within the Travel to Work Area (TTWA) 

with i skills. Each regression also controls for plant characteristics and TTWA-level native characteristics, including average age, 

female share, and the share with intermediate or high skills. Standard errors are clustered by TTWA and reported in parenthesis. 

***, **, and * denote significance at the 1%, 5%, and 10% confidence levels. 
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Table 7.13: Immigration and bilateral offshoring – robustness checks 

Two-stage least squares estimates 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 Extensive margin Intensive margin Alternative offshoring measures 

 
London 

excluded 

Over 1,000 

employees 

Single plant 

firms only 

London 

excluded 

Over 1,000 

employees 

Single plant 

firms only 

Value of 

imports 

Value of 

exports 

Bilateral immigrant share 0.030* 0.000 -0.012 -0.103 -0.549* 0.302 -0.812** -0.646 

 (0.018) (0.015) (0.017) (0.515) (0.290) (0.866) (0.360) (0.474) 

         

Log turnover per employee 0.004*** 0.007*** 0.001 0.214*** 0.348*** 0.140*** 0.152*** 0.181*** 

 (0.000) (0.001) (0.001) (0.017) (0.017) (0.049) (0.014) (0.016) 

         

Log capital expenditure -0.001*** -0.001** 0.000 0.066*** 0.079*** -0.009 0.089*** 0.102*** 

 (0.000) (0.000) (0.000) (0.005) (0.010) (0.011) (0.005) (0.002) 

         

Log employees 0.009*** 0.013*** 0.005*** 0.116*** 0.301*** 0.377*** 0.062*** 0.076*** 

 (0.001) (0.001) (0.001) (0.017) (0.019) (0.076) (0.011) (0.012) 

         

Multi-establishment dummy 0.011*** 0.024* – -0.215** 0.101 – -0.237*** -0.372*** 

 (0.002) (0.013)  (0.105) (0.213)  (0.041) (0.047) 

Industry, TTWA, year plant FEs x x x x x x x x 

Establishment FEs x x x x x x x x 

Destination FEs x x x x x x x x 

Workforce characteristics x x x x x x x x 

Observations 38,088,720 38,088,720 38088720 1,544,665 1,544,665 1,544,665   

First stage: KP F-statistic 792.71 2,213.62 2,172.65 630.14 1,859.42 1,598.61 2,106.59 1,700.44 

First stage: Immigrant IV coeff. 0.808*** 

(0.029) 

0.793*** 

(0.017) 

0.796*** 

(0.017) 

0.787*** 

(0.031) 

0.767*** 

(0.017) 

0.733*** 

(0.018) 

0.773*** 

(0.017) 

0.763*** 

(0.019) 

Note: The dependent variable is a binary variable indicating whether the firm engaged in offshoring to region d in columns (1) to (3) (narrow definition) and the log value of plant-

level offshoring, conditional on offshoring to region d in columns (4) to (6) (narrow definition) and columns (8) to (9) (broad definition). The key independent variable, Bilateral 

immigrant share, is the lagged share of immigrants from region d within the Travel to Work Area (TTWA). Each regression also controls for plant characteristics and TTWA-

level native characteristics, including average age, female share, and the share with intermediate or high skills. Standard errors are clustered by TTWA and reported in parenthesis. 

***, **, and * denote significance at the 1%, 5%, and 10% confidence levels respectively. 
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insignificant. This hints towards the country-specific and network effects working in opposing 

directions: the latter is likely to be stronger in smaller firms which are less diverse than larger firms.  

 

Finally, in columns (7) and (8) I again analyse trade more broadly. The former column shows that a 

percentage point increase in the share of immigrants from a given region reduces the value of imports 

from that region by 0.81%, which likely reflects the country-specific effect.92 The latter columns shows 

that exports to a specific region also decline, although this coefficient is not significant. 

 

Taken together, the bilateral results consistently show that plants do not respond to immigration from a 

given region by changing their offshoring regime in the respective region, but they do reduce the extent 

to which they offshore to that region. As supported by the service type results, this is due to the country-

specific effect, whereby firms are required to relocate some production to the domestic labour market 

because only immigrants from a given region have the specific skills and knowledge required to carry 

out these services. However, there is also tentative evidence to indicate the presence of the network 

effect, whereby firms utilise immigrants’ connections to offshore overseas, offered by the insignificant 

coefficient for high-skill immigration. 

 

7.7. Discussion 

The results presented highlight the various, and often contrasting, mechanisms through which firms’ 

production location decisions respond to inflows of immigrant labour, and how this response is 

dependent upon the nature of the inflow or characteristics of the firm under consideration. 

 

Turning first to multilateral offshoring, the estimates consistently indicate that overall inflows into a 

TTWA decrease the likelihood that a plant within that locality offshores, but increase the amount 

offshored by the plant. My subsequent analyses point towards two key drivers of these results. First, 

there is a distinction according to the type of service being offshored, with services that are more general 

in nature – and, in particular, those which are carried out by low-skill workers – being reshored. This 

likely occurs because immigrant arrivals are able to substitute for offshore workers in performing these 

tasks, and because the added value these jobs create is small relative to the logistical costs involved in 

offshoring, thus increasing the incentive for firms to eliminate these operational costs. 

 

In turn, this reshoring generates a cost-saving, or productivity, effect which increases demand for 

services that require more country-specific knowledge. However, because workers in the domestic 

labour market do not have the country-specific skills required to enable the reshoring of these activities, 

firms instead opt to increase the size of their offshore operations for these services. 

 
92 Olney and Pozzoli (2019) find that immigration from a given region leads to an increase in the value of imports 

from that region. The difference between the two coefficients likely owes to this study’s focus on services – 

whereas immigrants may consume goods from their country of origin, this effect will be less strong for services.  
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Second, there is a contrast in firm responses according to their size, with larger firms reshoring their 

production while smaller firms instead increase the amount they offshore. This is likely driven by the 

fact that larger firms are more likely to engage in more extensive – and thus more costly – overseas 

production, and thus will have a greater incentive to respond in this way. Conversely, smaller firms will 

have less extensive overseas operations which limit the monetary gains associated with the reshoring 

of production. Yet they will benefit from the increased demand for their services, owing to larger firms’ 

expansion of their domestic production (following reshoring). 

 

My multilateral results therefore fall between those produced by Olney and Pozzoli (2019) and 

Ottaviano, Peri and Wright (2018): the extensive margin estimates align with the former study – as well 

as Ghose and Wang (2021) and Glennon (2019) – while the intensive margin estimates align with the 

latter. This suggests that the conflicting results at the intensive margin do not owe to methodological 

differences but to the contrasting response of firms in the UK and Danish labour markets, plausibly 

because the offshoring of services requires a more detailed understanding of foreign markets compared 

to the offshoring of goods. 

 

The bilateral results allude to the existence of two mechanisms: a bilateral country-specific effect, 

whereby immigration reduces offshoring from a given country because only immigrants from that 

country hold the culture- or country-specific knowledge required to perform that service; and a network 

effect, whereby immigration increases offshoring to a given country because immigrants enable firms 

to overcome barriers to offshoring due to their connections and knowledge of the business environment 

in their country of origin. Since these effects work in opposing directions, the overall bilateral response 

depends upon which of the two effects is stronger.  

 

At the intensive margin the country-specific effect is dominant, with this mechanism’s existence supp-

orted by estimates which show that bilateral immigration only affects the offshoring of services which 

require a higher level of country-specific content. However, there is also tentative evidence to indicate 

the existence of the opposing network effect, with bilateral offshoring falling in response to low-skill 

inflows from a given country but not responding to high-skill inflows. This is in line with the fact that 

skilled immigrants will have a larger network of business connections than their unskilled counterparts.  

 

There is little evidence of any bilateral response at the extensive margin, which suggests both that 

immigration does not totally deplete country-specific knowledge in the country of origin – and thus 

does not necessitate the reshoring of production – and that immigrants’ knowledge and connections do 

not offset the initial sunk costs which must be incurred to move production overseas. This is in line with 

the results yielded by Hatzigeorgiou et al. (2016), who also fail to detect any extensive margin response. 

The only exception to this is when London is excluded from the model, with the estimates again 
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tentatively pointing towards the existence of the network effect: the estimate is positive, consistent with 

the notion that immigrants’ connections will be more valuable to firms in areas where cohorts from that 

country are not already established. 

 

The intensive margin estimates therefore align with those produced by Ottaviano, Peri and Wright, 

while the estimates for the extensive margin contrast with Olney and Pozzoli’s. This indicates that the 

difference between the two studies is economic in nature, again likely due to the fact that the offshoring 

of services requires a greater degree of country-specific knowledge. 

 

7.8. Conclusion 

Like immigration, offshoring is an element of globalisation that has caused a groundswell of disquiet 

in recent years, yet relatively little is understood about how the two phenomena interact with each other. 

However, it is plausible that offshoring substitutes for immigration and thus represents another labour 

market adjustment mechanism which attenuates any wage or employment impacts. In order to identify 

whether this is the case, this chapter extends OPW’s exploration of how immigration affects UK firms’ 

offshoring of services by utilising the empirical model from Olney and Pozzoli’s (2019) study of the 

Danish labour market in the context of the UK. I make a number of methodological improvements to 

OPW, employing a superior definition of offshoring and examining both the extensive and intensive 

margins of offshoring. 

 

My results broadly align with those yielded by OPW. To be precise, at the extensive margin I find that 

aggregate immigration leads to a decrease in the likelihood that a plant offshores, but an increase in the 

value of services offshored by plants at the intensive margin. This arises because immigration enables 

the reshoring of services which do not require a high degree of country-specific content, in turn 

generating a cost-saving effect which induces plants to offshore country-specific services they cannot 

perform domestically. In contrast, I find that bilateral immigration leads to a fall in the value of 

offshoring from that region, which occurs because only immigrants from that region hold the country-

specific knowledge required to perform that service. I do not, however, find any strong evidence to 

indicate that bilateral immigration has an effect upon the extensive margin.  

 

Although this chapter presents answers to the fourth research question stated in Chapter One, there is 

scope for future research which would shed further light on the relationship between immigration and 

offshoring. This study could be extended by separating the role of the network and country-specific 

effects at the bilateral level. While my estimates report their combined impact, it would be important to 

ascertain the factors driving each element in order to better understand how changes to the UK’s 

immigration policy following Brexit will influence firm offshoring decisions.  
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Further, one limitation in my aim to extend OPW’s study is that, although I make a number of 

methodological improvements, I use the same datasets which therefore does not fully resolve the 

question of why their results contrast with Olney and Pozzoli’s. One source of data that future research 

could utilise to proxy for offshoring are FDI outflows, and in particular levels of investment by UK 

firms to their foreign subsidiaries or foreign subsidiary employment. Similarly, it would be insightful 

to examine how immigration affects the offshoring of goods in the UK and, on the flipside to this, how 

immigration to other countries – such as Denmark, for example – influences the offshoring of services 

specifically.   
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Appendix 

a) International Trade in Services: service categories 

Table 7.a.1 lists the 52 service categories utilised in the definition of offshoring. The sector partition 

presented is that used in Tables 7.6 and 7.11. 

 

Table 7.a.1: Tradable service sectors by service type 

As per Ottaviano, Peri and Wright (2018) 

Technical and Financial Legal and related Language and Human Resources 

   
Agricultural, forestry and fishing Accountancy, auditing, bookkeeping and 

tax consulting 

Advertising, market research and public 

opinion polling 

Mining and oil gas extraction Legal services Business management and management 

consulting services 

Waste treatment and depollution Property management Public relations  

Manufacturing on goods owned by others  Recruitment 
Manufacturing and repair services  Procurement 

Operating leasing services  Telecommunication services 

Provision of R&D  Publishing services 
Product development and testing  News agency services 

Postal and courier services  Audio-visual and related 

Computer services  Health 
Information services  Training and education 

Construction in the UK  Heritage and recreation 
Construction outside the UK  Social, domestic, and personal services 

Financial services   

Life insurance claims   
Life insurance premiums   

Freight insurance claims   

Freight insurance premiums   
Other direct insurance claims   

Other direct insurance premiums   

Auxiliary services   

Pension service receipts   

Pension service charges   

Standardised guarantee service claims   
Standardised guarantee service premiums   

Merchanting   

Architecture   
Engineering   

Scientific and other technical services 

(including surveying) 

  

Transactions between related businesses not 

included elsewhere 

  

Other trade-related services   
Other business and professional services   

Other trade in services   
   

Note: Three service categories are omitted from the table above. These relate to the purchase of royalties and license fees, and franchises 

and similar rights. 
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b) Bilateral estimation: region of origin groupings 

Table 7.a.2 details the countries which comprise each of the 12 region of origin groups in the bilateral 

analysis. These groups are also used in the creation of the instrument. 

 

Table 7.a.2: Bilateral region of origin groupings 

Western Europe Eastern Europe South and Eastern Africa 

   

Andorra  Albania Angola 

Austria Belarus  Botswana  
Belgium  Bosnia and Herzegovina  Burundi  

Channel Islands  Bulgaria  Comoros  

Denmark  Croatia  Djibouti  
Faroe Islands Czech Republic  Eritrea  

Finland  Estonia  Eswatini (Swaziland) 

France Hungary  Ethiopia  

Germany  Latvia  Kenya  

Gibraltar  Lithuania  Lesotho  

Greece  Moldova  Madagascar  
Iceland  Montenegro  Malawi  

Isle of Man  North Macedonia  Mauritius  

Italy  Poland  Mayotte 
Liechtenstein  Romania  Mozambique  

Luxembourg  Russia  Namibia  

Malta Serbia  Réunion  
Monaco  Slovenia  Rwanda  

Netherlands  Ukraine  Saint Helena 

Norway   Seychelles  
Portugal   Somalia  

San Marino   South Africa  

Spain   Tanzania  
Sweden   Uganda  

Switzerland   Zambia 

Vatican City  Zimbabwe 
   

   

Rest of Africa Middle East and Central Asia South Asia 

Algeria Armenia  Afghanistan 

Benin Azerbaijan  Bangladesh  

Burkina Faso  Bahrain Bhutan  
Cameroon  Cyprus  British Indian Ocean Territory  

Canary Islands, Ceuta and Melilla  Georgia  India  
Cape Verde  Iran  Maldives  

Central African Republic  Iraq  Nepal  

Chad  Israel  Pakistan  
Congo  Jordan  Sri Lanka  

Côte d’Ivoire Kazakhstan   

Democratic Republic of Congo  Kuwait   
Egypt  Kyrgyzstan   

Equatorial Guinea  Lebanon   

Gabon  Occupied Territories (Gaza and West Bank)  
Gambia  Oman   

Ghana  Qatar   

Guinea  Saudi Arabia   
Guinea-Bissau  Syrian Arab Republic   

Liberia  Tajikistan   

Libya  Turkey   
Mali  Turkmenistan   

Mauritania  United Arab Emirates   

Morocco  Uzbekistan   
Niger  Yemen   

Nigeria    

São Tomé and Príncipe   
Senegal    

Sierra Leone    

South Sudan   
Sudan    

Togo    

Tunisia    
Senegal  
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Far and South East Asia Canada and USA Caribbean and Central America 

Brunei Darussalam Canada Anguilla  

Cambodia  Greenland Antigua and Barbuda  

China  United States of America Aruba 
Hong Kong   Bahamas  

Indonesia   Barbados  

Japan   Belize 
Korea, Democratic People's Republic of   Bermuda  

Korea, Republic of   British Virgin Islands  

Lao People’s Democratic Republic  Cayman Islands  
Macao (Special Administrative Region of 

China) 

 

Costa Rica  

Malaysia   Cuba  
Mongolia   Curaçao 

Myanmar   Dominica  

Philippines   Dominican Republic  
Singapore   El Salvador  

Taiwan   Grenada  

Thailand   Guadeloupe  
Timor-Leste  Guatemala  

Vietnam   Haiti  

  Honduras  
  Jamaica  

  Martinique  

  Mexico  
  Montserrat  

  Netherland Antilles  
  Nicaragua  

  Panama  

  Puerto Rico  
  Saint Kitts and Nevis 

  St Lucia  

  St Vincent and the Grenadines  
  Trinidad and Tobago  

  Turks and Caicos Islands  

  US Virgin Islands  
   

   

South America Oceania Ireland 

Argentina American Samoa Republic of Ireland 

Bolivia  Australia   

Brazil  Caroline Islands   
Chile  Cook Islands   

Columbia  Fiji   

Ecuador  French Polynesia  
Falkland Islands  Kiribati   

French Guiana  Marshall Islands   

Guyana  Micronesia (Federated States of)  
Paraguay  Nauru   

Peru  New Caledonia  

Suriname  New Zealand   
Uruguay  Niue   

Venezuela (Bolivarian Republic of) Palau  

 Papua New Guinea   
 Pitcairn Islands Group   

 Samoa  

 Solomon Islands   
 Tonga   

 Tuvalu   

 Vanuatu   
 Wallis and Futuna  
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8. CONCLUSIONS 

In the decade following the financial crisis, the wages of workers in the UK have stagnated while 

immigrant inflows have risen to unprecedented levels. This has led many natives – including senior 

political figures – to draw a link between these trends, fuelling opposition to immigration and, in turn, 

driving seismic changes in the political landscape. This culminated with the UK electorate’s decision 

to vote to leave the European Union in 2016 and has now delivered the country to a critical juncture 

with regard to its immigration policy as it forges its new post-Brexit immigration regime.  

 

However, while it is possible under economic theory that immigration may negatively affect wages by 

altering the relative supply of labour with a given levels of skills, there are a range of other adjustment 

mechanisms which may plausibly occur in response to these supply shocks. For example, if natives’ 

labour supply is not perfectly inelastic then any wage effects may be attenuated through a movement 

out of employment. Moreover, firms may endogenously respond to immigration-induced changes in the 

mix of skills by increasing the scale of their production (the industry mix), altering their production 

technology to complement the now-abundant factor (the technology mix), or changing the location of 

their production activities (offshoring). Each of these adjustment mechanisms will temper negative 

wage or employment impacts by raising the demand for workers with the skills immigration makes 

abundant. Yet even in the absence of such mechanisms, native workers may be shielded from adverse 

outcomes due to imperfect substitution between natives and immigrants, which induces the latter group 

to work in manual-intensive occupations where they are less likely to directly compete with the former.  

 

In order to identify the role of these adjustment mechanisms in absorbing immigrant supply shocks 

between 2008 and 2019, I set out four research questions: 

 

1. How are the wages and employment rates of individuals belonging to different labour market 

groups affected by immigration? 

2. Do the wage and employment impacts differ in the short and long run, and for how long does 

the short run persist? 

3. How do immigration-induced changes in the skill mix alter the capital intensity of production? 

4. Does immigration substitute or complement the offshoring of services? 

 

To answer each of these questions I utilise the spatial correlation approach, which exploits the regional 

variation in immigrant inflows by segmenting the labour market into geographically defined labour 

markets and comparing outcomes across different localities according to the size of the inflows they 

receive. Outlined in the third chapter, this method is preferable to the skill-cell and hybrid approaches 

also commonly employed in the literature because the parameter produced refers to the total effect of 

immigration as opposed to the partial effect; this is more informative since it takes into account the 
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various direct and indirect impacts of immigration across skills groups. Moreover, it is also robust to 

occupational downgrading, whereby immigrants are incorrectly allocated into skill groups because they 

enter jobs towards the bottom of the skill distribution which do not correspond to their observed skills. 

Indeed, in Chapter 4 I verify the existence of such occupational downgrading in the UK and find that 

many immigrants do not upgrade into jobs which reflect their skills even after an extended period.  

 

A key limitation of this approach is that if immigrants’ settlement decisions are influenced by labour 

market conditions then the estimates obtained will be biased. However, this self-selection can be 

addressed through the utilisation of the shift-share instrument; this capitalises on the tendency of 

immigrants to move to enclaves established by earlier cohorts from the same country of origin by 

allocating inflows over the period of interest according to the distribution of immigrants from that 

country of origin at an earlier point in time. As a result, the imputed inflows represent supply-driven 

immigration and thus are exogenous. 

 

The first empirical chapter, Chapter 5, examines how immigration affects native workers’ outcomes 

according to their skills, and therefore relates to the first and second research questions. I find, in line 

with earlier UK literature, that the wages and employment rates of those with low skills decline in 

response to labour supply shocks, while intermediate-skill wages increase and high-skill natives are 

largely unaffected. I show that these results are more robust when the immigrant shock variable 

preferred by Card and Peri (2016) is utilised, and thus highlight the susceptibility of the immigrant share 

variable to changes in its definition. The findings plausibly owe to immigrants’ imperfect 

communication skills; this leads them to enter manual-intensive occupations where low- and 

intermediate-skill natives are more highly concentrated, inducing wage declines in those occupations 

but raising wages in more complex occupations which are complementary.  

 

However, in light of the concern that the single shift-share instrument used extensively in the literature 

may conflate a negative short run effect on outcomes with a positive long run effect, I utilise the multiple 

instrumentation procedure outlined by Jaeger, Ruist and Stuhler (2018). I produce tentative evidence 

which suggests that any adverse (favourable) impact of immigration on low-skill (intermediate-skill) 

natives is short-lived, with these effects largely reversed within two years due to dynamic adjustments 

which offset the initial labour market impact. To be precise, my findings suggest that the negative 

impacts experienced by low-skill natives in the short run are attenuated by an involuntary reduction in 

hours worked and a movement into non-participation among those working in the most manual-

intensive jobs prior to immigration, while intermediate-skill natives move into occupations which are 

complementary for immigrants. 

 

Yet this is unlikely to be the only mechanism driving any dynamic adjustment. For this reason, in 

Chapter 6 I ask whether firms respond to immigration-induced changes in the local mix of skills by 
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altering their technology mix, and specifically by changing the capital intensity of their production. 

Therefore this chapter, which relates to the third research question, sheds light on an important 

mechanism given that the UK’s post-Brexit immigration regime seeks to restrict inflows of unskilled 

workers in order to raise capital investment. Indeed, I consistently produce results which show that 

firms respond to an increase in the relative supply of unskilled labour by reducing their capital 

acquisitions for the purpose of innovation. This indicates that unskilled (skilled) labour is substitutable 

(complementary) for capital in production, and supports the theory of directed technical change; in turn, 

it suggests that immigration, by encouraging firms to develop production technologies which enhance 

the productivity of the now-abundant factor, may induce a rise in wages in the long run. However, the 

magnitude of the coefficients is small throughout. 

 

In the seventh chapter I turn to the fourth research question and consider how immigration affects firms’ 

location decisions. The exact relationship between the two phenomena is unclear both under economic 

theory and empirically, with Olney and Pozzoli (2019) finding that multilateral (bilateral) inflows of 

immigrant labour substitute (complement) for the offshoring of production in Denmark, while 

Ottaviano, Peri and Wright (2018) discover the opposite relationship in the UK. In order to identify 

whether the source of this contradiction owes to methodological or economic differences, I utilise the 

empirical model from the former study in the context of UK services examined by the latter. 

 

My estimates show that multilateral immigration reduces the likelihood that an establishment offshores 

services but simultaneously increases the amount offshored by plants, which is driven by heterogenous 

responses according to the type of service under consideration. To be precise, immigration allows tasks 

which do not require a high degree of country-specific knowledge to be carried out domestically, in 

turn generating a cost-saving effect that increases the demand for – and thus the value of establishment 

offshoring of – those services which require more country-specific knowledge. Conversely, my results 

on the impact of bilateral immigration indicate that immigrant inflows from a given region have no 

impact upon whether a firm opts to offshore, but they do lead to a fall in the value of offshoring to that 

region. This again points towards a country-specific effect, with only immigrants from a given region 

holding the knowledge to carry out certain tasks, and thus inflows of workers with this knowledge 

induce firms to move a proportion of their production from overseas to the UK. 

 

Therefore, through its influence on the adjustment mechanisms examined, the implementation of the 

UK’s post-Brexit immigration system is likely to have a sizable impact on the labour market in the 

years ahead. If the regime reduces overall inflows of immigrant labour, as predicted, it is likely that the 

system will benefit low-skill natives by lessening any downward pressure on their wages and, in turn, 

any subsequent fall in the group’s labour supply. However, this will also stem the mobility of 

intermediate-skill natives from manual-intensive occupations towards the bottom of the skill 

distribution into more complex occupations which earn higher returns. Further, it will disincentive firms 
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from relocating the production of less country-specific services to the UK, which not only has the 

potential to limit productivity gains but could also see offshoring rise up the political agenda. This rise 

in salience may be particularly potent if firms, facing labour shortages, increase the degree to which 

they offshore.  

 

A tightening of the labour market due to the introduction of the new regime could also incentivise firms 

to develop labour-saving technology. Indeed, by prioritising inflows of skilled immigrants while 

simultaneously restricting inflows of unskilled workers, it will induce firms to direct their innovation 

activity towards production technologies which are intensive in their use of capital. As a result, this 

could raise the productivity and wages of skilled labour. However, as noted in Section 2.5.1, if capital 

is not perfectly elastic then it may also reduce the availability of capital in unskilled-intensive sectors 

and lead to productivity declines for unskilled workers. Crucial to whether offshoring or capital 

investment emerge as a key means by which firms circumvent labour shortages is the type of role under 

consideration – those which require a high degree of country-specific knowledge are less likely to be 

easily replaced by capital – and the speed at which any innovation leads to the introduction of new 

production processes.  

 

However, the role of these adjustment mechanisms in the coming years is uncertain, with three 

uncertainties that are particularly worthy of note. First, although the regime represents a strict tightening 

of controls for EU immigrants compared to free movement – particularly for unskilled immigrants – it 

represents a liberalisation for non-EU immigrants, with no overall cap on inflows. As a result, inflows 

could surpass those seen in the past two decades. Moreover, the introduction of the mandatory requi-

rement for immigrants to have a job offer from an approved sponsor for an intermediate- or high-skill 

occupation, as well as English language skills, could reduce incidences of downgrading or lead to a 

change in the characteristics of future arrivals from those examined in the period of study more broadly. 

 

Second, even if the regime drives a tightening of the labour market, the extent to which firms are 

required to adapt will be determined by future changes to the system, including the introduction of entry 

routes for particular occupations – the Health and Care Worker visa is one such addition to the regime 

since its inception – and the evolution of the occupation shortage list, which enables immigrants to enter 

the UK more easily if they fill a job on the list. Such changes may protect firms from the most acute 

impacts of the new system in the short run, while domestic policies which aim to direct skills to those 

occupations which are deemed important to the UK economy could do this in the long run.  

 

Finally, the global disruption to migration and supply chains due to the COVID-19 pandemic has 

fundamentally changed the economic environment in which both workers and firms operate from that 

examined in the empirical analysis. Nonetheless, this thesis has highlighted the multifaceted, 

interconnected, and often complex ways through which the labour market adjusts to immigration; it will 
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continue to be the case that changes in both the supply and skills of labour drive changes in all of these 

mechanisms as opposed to solely affecting wages and employment.  
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