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Abstract

This paper estimates the effect of a major skilled visa programme in Australia on the
wages and occupation-specific skills performed by native workers. We combine
data from the full population of approved Temporary Work Visa applications with
the nationally representative Household, Income and Labour Dynamics in Australia
(HILDA) longitudinal survey from 2005–2015. Our findings indicate that skilled inter-
national workers increase the wages of natives, and induce native workers to spe-
cialize in occupations associated with a high intensity of communication and cogni-
tive skills. We find no evidence of negative effects of the visa programme on the
wages of high-skilled or low-skilled native workers, or on previous migrants who
may be close substitutes to the skilled visa holders.

JEL classifications: J24, J61, F22.

1. Introduction

The share of high-skilled migrants in OECD countries has risen dramatically over the past

20 years, from close to 13 million people in 1990 to 28 million in 2010 (Kerr et al., 2016).

Policymakers in many developed economies have designed a suite of policies to attract

skilled workers in an effort to attract the ‘best and the brightest’ (Kapur and McHale,

2005). Proponents of skilled immigration policies argue that they allow domestic employers

to be efficient in addressing skill deficiencies present in the native workforce by hiring

workers with the specific training that they require, circumventing the need to invest time

and resources in training the domestic workforce. Recent evidence also suggests that skilled

migrants may contribute to increased economic growth through technological innovations

and knowledge spillovers to native workers (e.g. Kerr and Lincoln, 2010; Hunt, 2011).

However, skilled immigration is often the target of substantial criticism. Opponents
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argue that foreign-born workers displace and depress the wages of native workers

(Kinnaird, 2002, 2006). As policymakers face increased pressure to adopt or reform immi-

gration policies, empirical evidence of the effects of immigration policies on the native

workforce is of utmost importance.

This paper estimates the effect of an Australian skilled immigration visa policy, the

Temporary Work Visa, on the wages and occupation-specific tasks performed by native

workers. We estimate whether visa holders and native workers are substitutes or comple-

ments in the labour market, and how native workers change occupations in response to

skilled migrants. We study this question in the context of Australia, which is one of the top

destination countries for skilled migrants (Tuccio, 2019).

Our work is related to a large literature that estimates whether immigration contributes

to adverse labour market outcomes of native workers.1 Research studying the impact of

low-skilled immigration generally finds mixed results. Recent overviews conclude that the

true impact on native workers is probably small in magnitude (Peri, 2014; Dustmann et al.,

2016).2 However, skilled immigration has received significant interest in recent years due

to the rising presence of skilled immigrants in developed economies. Skilled migrants also

have a greater potential to generate positive spillovers and contribute to increased economic

growth (Boubtane et al., 2016). Thus, the impact of skilled immigration on a host economy

will depend critically on the skill composition of immigrants.

In the United States, the innovative capacity of skilled immigrants is attributed to their

disproportionate training in science, technology, engineering, and mathematics (STEM)

fields (Hunt and Gauthier-Loiselle, 2010; Hunt, 2011).3 Research studying the H-1B visa

in the United States finds that the programme increased the patenting rate of foreign-born

workers (Kerr and Lincoln, 2010). However, while some authors find minimal effects on

the wages and employment of native workers (Peri et al., 2015), others find that the H-1B

programme reduced the wages of native workers (Bound et al., 2015), and may substantial-

ly crowd out native workers from employment (Doran et al., 2016). Whereas many studies

examine skilled immigration in the United States, these findings may not be generalizable

to other contexts, as other countries may have different skill needs and attract workers with

a different set of skills. Thus, an evaluation of skilled immigration policies of other coun-

tries will provide new insights into the labour market impacts of skilled immigration.

The primary contribution of this paper is to evaluate the labour market impact of the

Temporary Work Skilled Visa (subclass 457) on native workers in Australia. Along with

the United States, Canada, and the United Kingdom, Australia is one of the largest destin-

ation countries for skilled migrants (Kerr et al., 2016). The Temporary Work Visa was

established in 1996, permitting Australian employers temporarily to sponsor an

1 See Dustmann et al. (2016), for a recent survey.

2 This finding is corroborated in the 2016 Productivity Commission report on the migrant intake in

Australia. The report shows that, while the effect of immigration on wages and employment is neg-

ligible, there may be negative impacts on younger and lower-skilled workers (Productivity

Commission, 2016).

3 The largest occupation group held by workers employed under the Temporary Work Skilled Visa

programme is that of ICT professionals, indicating some specialization of visa holders in STEM

occupations. However, we note that the concentration of immigrants employed in STEM occupa-

tions is lower than the H-1B visa in the United States, with Temporary Work Visa holders spanning

a diverse set of occupations.
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international worker when they require specific skills that cannot be sourced through the

domestic workforce. Foreign-born workers trained in occupations that are deemed in short-

age by Australian employers are eligible to live and work in Australia for up to four years.

However, amid concerns that the Temporary Work Visa reduced the labour market oppor-

tunities for native Australian workers (Kinnaird, 2002, 2006), the Temporary Work Visa

programme was removed and replaced by a restructured Temporary Skill Shortage (TSS)

Visa starting in March of 2018 (DIBP, 2017).4 Despite opponents’ claims that the pro-

gramme harmed native workers, there has been no evaluation of the labour market impact

of the programme.5

A secondary contribution of this paper is to provide more precise estimates of the impact

of skilled immigration on the labour market outcomes of native workers. While prior re-

search has examined the impact of the low-skilled, or immigration in general, on the chang-

ing occupation-specific tasks performed by native workers (Peri and Sparber, 2009;

Amuedo-Dorantes and De La Rica, 2011; Foged and Peri, 2016), studies focused on high-

skilled immigration are less common.6 As high-skilled migrants perform different tasks in

the labour market, the skill complementarity effects of a high-skilled visa policy and the

results of the previous literature may differ.

In this paper, we combine data from the population of approved Temporary Work Visa

applications with a nationally representative longitudinal survey of native workers. The use

of administrative visa application data improves on previous research using national census

population estimates, which may measure the regional share of immigrants with error.

Additionally, the longitudinal database of native workers permits the use of fixed effects to

control for various sources of unobserved confounding factors. The empirical strategy

closely follows Foged and Peri (2016). We use an instrumental variables strategy to over-

come the differential sorting of immigrants into regions with prospering labour markets.

Finally, we control for a variety of fixed effects to account for the differential out-migration

of native workers, unobserved time-invariant native worker characteristics, and unobserv-

able time-varying shocks to a given industry and to a given state.

The remainder of the paper is structured as follows: Section 2 provides an overview of

the skilled immigration literature. In Section 3, we outline the Australian Temporary Work

4 Differences between the Temporary Work Skilled Visa and the Temporary Skill Shortage (TSS) Visa

include a reduction in the number of eligible occupations on the Consolidated Specialized

Occupation List (CSOL) (from 651 to 435), stricter worker experience requirements, mandatory la-

bour market testing for Australian firms, and the removal of the English language requirement ex-

emption for workers earning AUD96,400 or more (DIBP, 2017). Since 19 April 2017, the maximum

duration of employment for Temporary Work Visa applicants from the Short-Term Skilled

Occupation List (STSOL) has been two years. The restructuring of the visa occurred relatively re-

cently, and there is insufficient data to conduct a comprehensive evaluation of the TSS Visa.

5 Notable studies of immigration in Australia include Kifle (2009), who uses the 2001 Australian

Census and finds a positive impact of immigration on the earnings of native workers. Bond and

Gaston (2011) study the impact of immigration on the native workforce using the HILDA dataset,

with education and experience cell fixed effects, and find that native workers benefit from immigra-

tion in general; however, some lower-educated subsets of native workers are harmed. Additionally,

the Australian Government’s Productivity Commission investigated the impact of immigration on the

labour market outcomes of native workers in its migrant intake report.

6 With the exception of Peri and Sparber (2011), who study the labour market impacts of skilled immi-

gration in general, and Bound et al. (2015) and Bound et al. (2017) and the H-1B visa programme.
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Skilled Visa and describe how it compares to programmes in other countries. In Section 4,

we introduce the data used in the analysis and the measurement of occupation-specific

tasks. We present the identification strategy and empirical model in Section 5 before discus-

sing the results in Section 6, and offering conclusions in Section 7.

2. Skilled immigration and the native workforce

Whether immigration reduces the wages of native workers is a question that has received

considerable attention in the academic literature. Theoretical models predict that an in-

crease in the supply of immigrants will reduce wages for native workers who are close sub-

stitutes for immigrant workers (Borjas et al., 1997; Borjas, 2003). To determine the degree

of substitutability between native and immigrant workers, researchers have studied not

only the education and experience levels of the two groups, but also the types of tasks per-

formed by each group. For example, immigrants may choose occupations that require spe-

cialized technical skills rather than communication intensive occupations due to their

limited English language proficiency relative to native workers (Chiswick and Taengnoi,

2007). If immigrants and native workers specialize in different tasks, then the two groups

may not directly compete in the labour market. Rather, immigration may increase product-

ivity and wages if immigrant and native workers perform complementary tasks (Peri and

Sparber, 2009, 2011; Amuedo-Dorantes and De la Rica, 2011; McHenry, 2015).

Research studying the occupation-specific tasks of immigrants and natives finds that

low-skilled immigration in Denmark increased the complexity of occupation-specific tasks

performed by natives (Foged and Peri, 2016). Additionally, in the United States an increase

in the share of foreign-born workers increases the communication task intensity and

reduces the physical task intensity of occupations performed by natives (Peri and Sparber,

2009). However, the magnitude of these effects varies considerably depending on the coun-

try studied. Amuedo-Dorantes and De la Rica (2011) find that the effect of immigration in

Spain on the occupation task intensity of native workers is twice as large as comparable

findings in the United States.

While much of the previous literature considered the impact of immigration in general,

understanding the effects of skilled immigration is increasingly important. Similar to gen-

eral immigration, the impact of skilled immigration on the wages of native workers depends

on the degree of substitutability between native and immigrant workers. Peri and Sparber

(2011) study the substitutability of immigrant and native workers, and find that high-

skilled native workers respond to an increase in numbers of high-skilled foreign-born work-

ers by specializing in occupations that require a high intensity of interactive and communi-

cation skills. In contrast, foreign-born workers specialize in occupations that demand

quantitative and analytical skills.

An additional consideration is that skilled immigrants may produce positive spillovers

that mediate the negative effect on wages implied by supply and demand models. For ex-

ample, an inflow of skilled migrants may increase the dissemination of knowledge or devel-

opment of innovations, which increases the productivity of native workers and induces

firms to increase employment. Skilled immigrants in the United States have been shown to

contribute significantly to technological innovations, as measured by patents (Hunt and

Gauthier-Loiselle, 2010; Kerr and Lincoln, 2010; Hunt, 2011; Islam et al., 2017).

However, evidence from the H-1B programme in particular is mixed. Khanna and Lee

(2018) find that H-1B visa holders increase firm-level innovation through new product
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entry. Doran et al. (2016) find only small impacts of obtaining H-1B employment on firm-

level patenting behaviour.

Research studying the impact of the H-1B visa programme on the labour market out-

comes of natives has also found mixed results. Peri et al. (2015) find positive effects on the

wages of native workers, with larger effects among the college-educated versus the non-col-

lege-educated native workers. However, skilled immigrants may ‘crowd out’ high-skilled

natives, who perform similar tasks in the labour market. Using variation across firms who

‘win’ or ‘lose’ the H-1B lottery, Doran et al. (2016) find only modest increases in overall

employment for firms who hire H-1B workers, implying substantial crowd-out at the firm

level. Bound et al. (2015) find that the H-1B programme resulted in lower wages for com-

puter scientists than would have occurred in the absence of the programme; however, over-

all employment and output would also have been lower in the absence of the programme.

Lastly, Bound et al. (2017) find positive impacts of the H-1B programme on profits for

firms in the information technology sector, consumer welfare, and domestic innovation.

However, the H-1B visa reduced the wages of native-born computer scientists and induced

native-born computer scientists to move into other occupations (Bound et al., 2017).

3. The Australian Temporary Work Skilled Visa (subclass 457)

The Temporary Work Skilled Visa was established in 1996 to admit international workers

with skills that were deemed necessary by domestic firms, but were missing from the native

Australian workforce. The Temporary Work Visa is an employer sponsored programme

that is similar to the H-1B visa in the United States. Employers sponsor an employee to live

and work temporarily in Australia, given that the employer and employee are eligible for

the programme.7 There are important differences between the H-1B visa and the

Temporary Work Skilled Visa that may lead to differential labour market impacts for na-

tive workers. First, the Temporary Work Skilled Visa is not subject to a cap on the number

of migrants accepted per annum. This is important because the cap on the number of H-1B

visas in the United States may limit the labour market impact on native workers by restrict-

ing the supply of high-skilled migrants. The presence of a cap may also have implications

for the skill composition of applicants to the programme, as well as the immigration system

as a whole.8 Another difference is that the H-1B visa requires a Bachelor’s degree or higher

and the Temporary Work Visa has no formal education requirements. Lastly, the

7 Employers apply to become a Standard Business Sponsor with the Department of Home Affairs.

Sponsorship lasts for three years and may be extended to six years without reapplying, if the em-

ployer complies with all requirements. To reduce dependency on international workers, employers

must demonstrate a commitment to training the Australian workforce. Additionally, at least 75% of

employees must be Australian residents or citizens. Once approved, employers may nominate a

worker for a position on the Consolidated Specialized Occupation List (CSOL). Occupations are

deemed as a skill-need by employers if they require specialized skills related to new technological

developments, knowledge of company-specific policies/software, and knowledge of specific lan-

guages or cultures (Khoo et al., 2007).

8 We thank an anonymous referee for this comment. Kato and Sparber (2013) find that more restrict-

ive H-1B caps lead to international students of a lower academic quality. Current policy does not

select H-1B applicants to fill the quota based on ability or qualifications. Sparber (2018) demon-

strates that selecting applicants to fill the quota based on ability would have positive impacts on

output, output per worker, and wages for low-skilled workers.
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Temporary Work Visa has minimum English language proficiency requirements, while no

such requirements exist for the H-1B visa.

As shown in Fig. 1, the size of approved visa cohorts has varied dramatically over the

sample period, exhibiting strong growth from its inception in 1996 but, however, falling

starkly following the Global Financial Crisis.9 At the end of our sample period, the number

of newly granted, primary visas fell to around 45,000 in 2015.

Applicants are eligible for the Temporary Work Visa if they provide documentation of

training in a skilled occupation, demonstrate proficiency in the English language, and sat-

isfy moral character requirements. Once hired, firms are required to pay workers a min-

imum salary that is equivalent to or higher than that of comparable natives. Since 2009, the

minimum salary has been set in accordance with the Temporary Skilled Migration Income

Threshold (TSMIT), which was AUD53,900 per annum from 2015 to 2017. The

Department of Home Affairs monitors compliance through a review process comprising

paper-based monitoring and site visits to verify employer conformity.10 Temporary Work

Visa holders are expected to work under their approved arrangement for the duration of

their visa; however, if they wish to break their arrangement with their employer, they must

reapply under another eligible employer, or leave the country.11

Summary statistics comparing the characteristics of skilled migrants and the native popu-

lation are given in Table 1. Over the sample period, the largest group of skilled migrants hold

citizenship from the United Kingdom, followed by India, the Philippines, the United States,

and China. From the visa application data, skilled migrants are, on average, younger than na-

tive workers. However, there is also a significant portion of visa holders that are 40 years of

age or older, which may reflect the fact that visa holders are permitted to bring their spouse

and children to live and work in Australia for the duration of their visa.

Figure 2 displays the geographic distribution of Temporary Work migrants in Australia.

The Temporary Work Visa programme has incentives to assist the development of rural

and remote regions in Australia.12 Despite these incentives, the majority of migrants are

located in large urban areas, such as Sydney, Melbourne, Brisbane, and Perth.13 This is

9 Strong post-recession growth is attributable, in part, to the natural resource boom associated

with iron ore, coal, and liquefied natural gas extraction—which increased the demand for

foreign-born workers in the mining and construction industries.

10 In 2007, penalties for non-compliance included cancellation of their current visa sponsorship,

affected future applications, and incurred monetary penalties of AUD6,600, for an individual em-

ployer, and AUD33,000, for a corporation (Randall, 2007).

11 The Temporary Work Visa is a popular pathway to permanent residency through the Temporary

Residence Transition Visa. Applicants must have worked for an eligible employer for two years,

and the employer must offer a permanent position in the same occupation in which they worked

as a temporary worker. In the 2015–2016 programme year, 51,110 Temporary Work Visa holders

were granted permanent residence (DIBP, 2016).

12 Applicants to specific areas designated as rural or remote are subject to less severe labour mar-

ket testing and occupational skill shortage requirements. Previous research has explored the indi-

vidual characteristics of overseas graduates that locate in regions that offer rural development

incentives (Corcoran et al., 2010; Tang et al., 2014).

13 Specifically, 30.6% in Sydney, 20.4% in Melbourne, 10.1% in Brisbane, and 16.8% in Perth. In com-

parison, 1% of migrants live in Greater Darwin, 0.4% in the Northern Territory, 3.1% in Greater

Adelaide, and 0.6% in South Australia. To compare, 20.9% of the Australian population lives in

Sydney, 19.8 in Melbourne, 9.8% in Brisbane and 8.2% in Perth. Of the Australian population, 0.6%

590 HIGH SKILLED IMMIGRATION AND THE OCCUPATIONAL CHOICES OF NATIVE WORKERS

D
ow

nloaded from
 https://academ

ic.oup.com
/oep/article/72/3/585/5841554 by Parliam

entary Library user on 10 February 2022



Fig. 1. Annual number of granted subclass 457 visas. Source:

authors’ calculation with approved temporary work visa application data supplied by the Department

of Home Affairs, 2005–2015.

Table 1. Demographic characteristics of visa holders and native workers

Visa holders

%

Native workers

%

Demographic variables

Male 55.60 49.30

Age distribution

<20 0.10 8.80

20–24 8.40 10.40

25–29 32.10 9.10

30–34 25.10 8.70

35–39 14.40 8.80

40–44 8.90 9.30

45þ 11.02 46.70

Top 5 visa countries of citizenship

United Kingdom 21.70

India 17.20

Philippines 6.30

United States 6.20

China 5.20

Sample size 979,883 29,685

Notes: Cells represent summary statistics from the full population of Temporary Work visa applications, from

the Department of Home Affairs and the Household, Income, and Labour Dynamics in Australia (HILDA)

data. Survey weights from the HILDA data have been applied. Sample size for visa holders represents all pri-

mary and secondary approved visa holders over the sample period.
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consistent with the finding that high-skilled migrants concentrate in areas with existing

high concentrations of high-skilled native workers (Kerr et al., 2016). Workers may be

attracted to these areas for a variety of reasons, including the presence of ethnic networks,

agglomeration of high-skilled workers, urban amenities, and the presence of firms that em-

ploy high-skilled workers.

4. Data

We merge individual data from the full population of Temporary Work Visa applications

with the longitudinal Household, Income, and Labour Dynamics in Australia (HILDA) sur-

vey. The HILDA follows a nationally representative sample of the Australian population

and contains individual-level characteristics including the two-digit Australian and New

Zealand Standard Classification of Occupations (ANZSCO) occupation code, annual sal-

ary, region of residence, country of birth, and industry of employment. This allows us to

identify native-born workers at a relatively fine geographic level, and control for both ob-

servable worker characteristics and unobservable confounding factors in the analysis.

Administrative data from the Australian Department of Home Affairs covers all

approved Temporary Work Visa applications from 2005–2015.14 In total, we have infor-

mation on 979,883 primary and secondary applicants over the entire sample period, and an

average of 90,000 combined primary and secondary approved applications per year.15 The

Fig. 2. Geographic distribution of Temporary Work Visa holders. Source:

authors’ calculation with approved Temporary Work Visa application data supplied by the

Department of Home Affairs, 2005–2015.

lives in Greater Darwin, 0.4% in the Northern Territory, 5.4% in Greater Adelaide, and 1.5% in

South Australia.

14 Though the programme began in 1996, we only have application data as from 2001, and the appli-

cations for the period 2001–2004 do not contain the geographic location of applicants.

15 Primary applicants are the workers themselves; secondary applicants may include the spouse

and/or children of the primary applicant.
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visa application data contain a rich set of individual worker characteristics including age,

country of origin, and gender. Additionally, the data contain the nominated occupation of

the visa holder, which we use to compare the occupation-specific tasks performed by

natives and visa holders. For the analysis, we aggregate the data to construct the share of

Temporary Work Visa holders in each Greater Capital City Statistical Area (GCCSA) re-

gion and year.

4.1 O*NET occupation skill data

The United States Department of Labor’s Occupational Information Network (O*NET)

database contains variables representing the importance of occupation-specific tasks for a

large set of occupations.16 This is an especially relevant measure for immigration research,

compared to educational qualifications, because recent immigrants may face assimilation

costs, which create a mismatch between their qualifications and attained occupation.

Moreover, the O*NET data provides measures of tasks such as communication, cooper-

ation, and social perceptiveness—which cannot be observed using educational qualifica-

tions alone. Measuring tasks is critical to this analysis because we estimate whether native

workers respond to the presence of visa holders by changing occupations to tasks involving

more intensive use requirements, in which they have a comparative advantage.

To operationalize this concept, we construct three indexes using 87 distinct skills for 954

occupations from the Abilities and Skills components of the O*NET Content Model. To in-

corporate these into the empirical model, we first reduce the dimensionality using the descrip-

tions of the O*NET content model to form three groups of skills: cognitive skills,

communication skills, and physical skills. Cognitive skills include tasks such as complex prob-

lem-solving, critical thinking, mathematics, and science. Communication skills capture how

often one interacts with the public, clients, and co-workers. Physical skills reflect the intensity

of manual labour required to perform a job. The full grouping of tasks is found in Table A1.

Next, we use principal component analysis (PCA) to reduce the full set of tasks into three

distinct skill indexes, which measure the cognitive, communication, or physical intensity of

an occupation. PCA transforms each of the three sets of tasks into one variable that captures

as much of the variation in the original group as possible. Thus, PCA condenses a large set of

occupation-specific tasks into the principal component that contributes to the cognitive, com-

munication, and physical skill of an occupation. All three indexes are formed using the

weights generated from the first component.17 To ease interpretation of the results, each

index is standardized to have a mean equal to 0 with a standard deviation of 1.

Table A2 displays the top and bottom five ANZSCO occupation classifications for each

index. The occupations with the highest cognitive rank are surgeons; medical practitioners;

and educators, including college professors and deans. The lowest cognitive scores are occu-

pations such as laundry workers, factory workers, and car detailers. Religious ministers,

professors, and chief executives have the highest values of the communication index, while

caretakers, garden labourers, and laundry workers have the lowest values of the communi-

cation index. Lastly, firefighters, roof tilers, and bricklayers score the highest on the

16 The O*NET data has been used international contexts before (e.g. Amuedo-Dorantes and De la

Rica, 2011). Its use in other countries relies on the assumption that the general tasks and skills

required for each 2-digit ANZSCO level occupation is constant across countries (e.g. that manag-

ers in the United States and Australia both use communication and problem-solving skills).

17 The first component explained between 70–72% of the variance for each of the three indexes.

D. CROWN, A. FAGGIAN, AND J. CORCORAN 593

D
ow

nloaded from
 https://academ

ic.oup.com
/oep/article/72/3/585/5841554 by Parliam

entary Library user on 10 February 2022



physical skill index, while financial investment managers, telemarketers, and human re-

source managers score the lowest.

Table 2 compares the skill content of the top occupations held by native workers and visa

holders. Compared to the native population, a greater share of skilled migrants are trained in

high-skill, technical occupations. The most common occupation of visa holders is that of ICT

professional, which consists of software engineers, web developers, and business systems ana-

lysts. Second, is a broad group of business professionals, consisting of accountants, financial

brokers, and investment advisers. Overall, the aggregate ANZSCO category titled

‘Professionals’ comprises nearly 60% of the Temporary Work Visa holders.18

5. Empirical framework

We conduct our analysis at the GCCSA level to capture the effect of foreign workers at the

labour market level.19 There are a total of 16 GCCSA regions in Australia, representing

two regions within each of the eight Australian states and territories. The GCCSA regions

are designed to approximate the labour market of a major city and the surrounding popula-

tion that probably commutes into the city for work or consumption.20

Table 2. Top visa holder and native worker occupations

Occupation

Share of

native (%)

Share of

visa (%)

Cognitive

skill (%)

Communication

skill (%)

Physical

skill (%)

Native workers: top 5 occupations

13—Specialist managers 6.6 4.2 1.417 1.413 �1.066

62—Sales assistants and

salespersons

6.1 0.1 �0.708 0.197 0.063

24—Education professionals 5.8 1.3 1.174 1.319 �0.775

22—Business, human resources,

and marketing professionals

5.5 6.3 1.124 0.990 �1.331

25—Health professionals 5.5 4.1 1.770 1.207 �0.070

Visa holders: top 5 occupations

26—ICT professionals 1.8 6.4 0.172 �0.590 �0.748

22—Business, human resources,

and marketing professionals

5.4 6.3 1.124 0.990 �1.331

23—Design, engineering, science,

and transport professionals

3.1 5.5 1.600 0.779 �0.793

25—Health professionals 4.1 5.5 1.770 1.207 �0.070

13—Specialist managers 6.6 4.2 1.417 1.413 �1.066

Note: Authors’ calculation with Department of Home Affairs approved visa application data and HILDA data. The

three skill indexes are calculated by merging occupation task data from the Occupation Information Network

(O*NET) by an occupation code crosswalk. Skill index values are calculated by PCA, and are normalized to have mean

¼ 0 and standard deviation¼ 1. The native worker occupation shares are calculated with HILDA sample weights.

18 Followed by ANZSCO 3 – Technicians and Trades Workers, and ANZSCO 1 – Managers.

19 This choice is based on the level of geographic refinement available in the publicly accessible

version of the HILDA dataset.

20 For example, the GCCSA of Greater Sydney had a population of 4.8 million people in 2016, and the

entire state of New South Wales contained nearly 7.5 million people in 2016.
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Our empirical framework estimates the effect of the share of Temporary Work Visa

holders who arrive in a given region and year on the labour market outcomes of native

workers. We use the gross inflow of visa holders to construct the independent variable, ra-

ther than the net inflow or the stock of visa holders, due to data limitations.21 We believe

the gross inflow is a valid proxy for the stock of migrants in an area, given that visa holders

are contracted to work for a given employer and are likely to exhibit limited internal mobil-

ity.22 Moreover, as discussed in Section 3, the Temporary Work Visa programme is consid-

ered a popular pathway to permanent residency, which lends credibility to the gross inflow

approximating the stock of migrants in a given location.

The specification of our empirical model, given in Equation 1, follows that of Foged and

Peri (2016):

Outcomeirt ¼ b0 þ b1Srt þ b2Xit þ /i þ /St þ /It þ �irt (1)

The dependent variable, Outcomeirt, is the log annual salary of native workers, or one

of the three skill indexes derived from the PCA of the O*NET skills (cognitive, communica-

tion, or physical). We include individual i fixed effects, state-by-year fixed effects, and

industry-by-year fixed effects. Individual fixed effects control for unobserved time-

invariant individual characteristics such as one’s ability or motivation.23 The identifying

variation in this specification changes in the share of visa holders in a particular region

within an individual-time spell. State-by-year fixed effects control for common time-

varying factors that affect all individuals located within a given state over the sample

period. This could include regional shocks to labour demand that affect workers across all

industries. Industry-by-year fixed effects capture labour demand shocks within an industry

that could influence the hiring of Temporary Work Visa holders, as well as the wages of

native workers. Additionally, we control for a vector of time-varying individual-level char-

acteristics, Xit, which includes the worker’s level of education, marital status, age, age

squared, experience, and experience squared.

The explanatory variable of interest is given in Equation (2):

Srt ¼
Vrt

Nrt
(2)

The variables Vrt and Nrt are the number of granted Temporary Work Visa applicants,

and total population in a region, r, and year, t.24 The parameter of interest from Equation (1)

21 We know of no publicly available data on net flows or stock of Temporary Work Visa holders at

narrowly defined geographic concentrations.

22 A limitation of our approach is that we are unable to confirm that all approved visa applicants ac-

tually arrived in Australia. However, we contend the number of applicants who arranged for em-

ployment, paid application fees, and were approved for employment in Australia and

subsequently failed to arrive in the country is, in all probability, small.

23 Results without the inclusion of fixed effects are found in Table A6. Point estimates from these

specifications show wage effects that are similar in magnitude. However, the occupational task

impacts are consistent in sign, but larger in magnitude. This suggests that unobserved confound-

ing factors (such as one’s innate ability) and the inter-regional migration of native workers can

introduce positive bias into the estimation of the impact of immigration.

24 Using the full population of approved visa applications, the share of visa holders variable should

be free of the measurement error that introduced bias in prior work (Aydemir and Borjas, 2011).
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is b̂1 , which represents the impact of an increase in the share of Temporary Work Visa hold-

ers in a region on the wages and occupation-specific tasks performed by native workers.

The full set of individual, state-by-year, and industry-by-year fixed effects control for

unobservable confounding factors that could bias the estimation. However, the fixed effects

regression will still lead to biased estimates if there is an unobservable demand shock that

simultaneously influences the location decision of immigrants and the wages of native

workers. To overcome this potential source of endogeneity, we follow an empirical strategy

that isolates variation in the share of visa holders that is attributable to supply-driven fac-

tors associated with immigrant enclaves (Bartel, 1989; Altonji and Card, 1991; LaLonde

and Topel, 1991; Card, 2001). We construct an instrumental variable for the share of

Temporary Work Visa holders in a region by interacting the share of foreign-born workers

from the four country of birth groups in the 1966 census with each country of origin

group’s national growth rate.25 The instrument projects the share of the foreign-born popu-

lation in the current period that would arise if the share of the immigrant population in

1966 grew by each country of origin group’s national growth rate. While the actual share

of immigrants in a given area is correlated with regional labour demand conditions, the pre-

dicted share based on lagged settlement patterns is plausibly exogenous to labour demand

conditions in the current period.

The instrument is calculated as shown in Equation (3):

Ŝrt ¼
X

c
I1966
cr �Nct (3)

where I1966
cr is the share of foreign-born individuals from a country of birth group, c, residing

in a GCCSA region, r, in 1966. The initial share is interacted with the national growth rate,

Nct, of a particular country of birth group, c, from the base year of 1966 to year t.

Although this instrument is widely used in the literature, it is important to recognize its po-

tential limitations. The settlement patterns of immigrants 40 years prior to our sample period

are arguably exogenous to the labour market conditions in 2005. However, because the lagged

period is long, the instrument may not be a strong predictor of the settlement patterns of

Temporary Work Visa holders in 2005. Second, while the intuition behind the instrument is

clear for low-skilled migrants, high-skilled migrants may not be as attracted to regions with a

high share of past migrants from their country of origin. To ensure that the instrument is valid,

we will first show that it has sufficient predictive power by reporting the F-statistic from the first

stage regression in each specification. The instrument satisfies the relevance condition in all spec-

ifications, with F-statistics sufficiently larger than the conventional guidelines for weak instru-

ments. Second, we plot the predicted share of foreign-born workers from our instrument and

compare it to the actual share of visa holders in the year 2005 (Fig. A2). Together with the

F-statistics from the regressions, we conclude that the instrument satisfies the relevance

condition.

For the instrument to be exogenous, the immigrant location decisions in the baseline

period should be uncorrelated with labour market conditions during the sample period of

2005–2015. This assumption will be violated if there exists a persistent shock that

25 The groups are defined according to the Australian 1966 Census and include Asia, Europe, Africa,

and America. Results using the 2001 census, which provides a wider group of countries of origin,

yields similar results. However, they may not be sufficiently lagged to ensure that the instrument

is exogenous.
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influences both immigrant location decisions and labour market conditions during the

period 1966–2015. To test this assumption, we perform falsification and over-identification

tests. Due to the built-in persistence of Bartik-style instruments, we follow Goldsmith-

Pinkham et al. (2018) and perform falsification tests by regressing the residualized wages in

past periods on current values of the instrument. If there is a persistent demand shock, fu-

ture values of the instrument will be correlated with wages in the current period. Using one-

and two-year lags, we find no significant effect of the instrument on wages, indicating no

evidence of a persistent demand shock. Second, though our model is identified with just one

instrument and one endogenous variable, we follow Goldsmith-Pinkham et al. (2018) and

include each individual country of origin share in 1966 in a PCA. Using the first two esti-

mated components as instrumental variables in an over-identified estimation, we obtain

qualitatively similar results and the instruments pass the over-identification test. Lastly, we

implement the double instrumentation procedure of Jaeger et al. (2018) to account for the

potential bias from the dynamic adjustment process that may produce a correlation be-

tween an unobservable demand shock and the instrumental variable. We include the cur-

rent and lagged share of Temporary Work Visa holders and instrument for both

endogenous variables with the current and lagged instrumental variables. The full details

and output from this exercise are in the Appendix.

6. Results

Table 3 reports the results from estimating the baseline specification of Equation (1).26

Although the Temporary Work Visa programme is relatively large, the number of visa hold-

ers is small relative to the entire population of a region. To ease interpretation of the pri-

mary independent variable of interest, we rescale the ‘share of visa holders’ variable to

represent an increase of 0.1 percentage points in the share of Temporary Work Visa

holders.27

The results imply that a greater share of visa holders increases wages for native workers.

Specifically, a 0.1 percentage point increase in the share of skilled visa holders increases the

wages of native workers by 4.7%. Due to the scaling of the independent variable, the mag-

nitude of this effect corresponds to an increase in the annual programme size of skilled

migrants by 24%. As an illustrative example, a 0.1 percentage point increase in the share of

Temporary Work Visa holders corresponds to a 17% increase, or an additional 4,600 visa

holders, in the Greater Sydney region. Applying the point estimate to the average annual

salary in the sample (AUD42,596) implies that the increase in the share of visa holders

would, on average, increase annual salaries for native workers by AUD2,011. The positive

impact on the wages of native workers contrasts with the popular criticism that skilled

immigrants ‘crowd-out’ native workers. Instead, it is consistent with the explanation that

immigrant and native workers perform complementary tasks, rather than substitutable

tasks, in the labour market. This is consistent with the context of the Skilled Visa

26 Results from the estimation without fixed effects are found in Table A6 of the Appendix. The esti-

mate for wages is statistically indistinguishable; however, the results for the skill indexes are of

the same sign, but larger in magnitude.

27 This is accomplished by multiplying the share of visa holders in a region by 1,000. Then, a one unit

increase in the independent variable corresponds to a 0.1 percentage point increase. An increase

of one percentage point is equivalent to about 4,600 additional visa holders (or a 17% increase) in

the Greater Sydney region, or a 24% increase in the total Temporary Work Visa programme.
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programme, where visa holders are hired to perform a specific occupation that domestic

employers cannot hire a native worker to perform.

Next, we estimate whether native workers change the tasks performed in the labour mar-

ket in response to the skilled migrants. We find that an increase in Skilled Visa holders

increases the communication task intensity of occupations performed by native workers by

0.01 of a standard deviation, and decreases the use of physical tasks by 0.012 of a standard de-

viation. The individual-level occupation adjustment of native-born workers has been found in

prior work by Foged and Peri (2016), who find that native workers increase the complexity of

tasks in response to the low-skilled migration of refugees. However, our findings for high-

skilled migration represent a new contribution to this literature. In response to the increased

presence of visa holders, we find that native workers shift into occupations that more inten-

sively utilize communication tasks, and less intensively use physical tasks. We find no effect on

native worker’s cognitive task intensity, suggesting that the skill-upgrading hypothesis that is

found in the low-skilled immigration literature may not apply for high-skilled migrants.

Broadly, our results support the proposition that skilled immigration increases the prod-

uctivity of native workers. There are several possible mechanisms through which this may

occur. First, at the firm level there may be positive externalities generated due to a more di-

verse set of worker skills. While, unfortunately, this is not observable in our data, other

studies have shown that greater diversity increases the productivity of the workforce

(Lazear, 1999; Horwitz and Horwitz, 2007). Second, there may exist positive externalities

from diversity at the regional level that are at least as important as at the firm-level (Trax et

al., 2015). For example, cultural diversity has positive effects on the innovation and prod-

uctivity of firms located in a given region (Ozgen et al., 2014; Cooke and Kemeny, 2017).

6.1 Results controlling for internal mobility of native workers

Thus far, we have found that the Temporary Work Visa programme has increased the

wages of native workers. However, the standard individual fixed effects specification does

Table 3. Effect of Temporary Work Visa holders on the wages and skill indexes of native

workers

(1) (2) (3) (4)

Log

wage

Cognitive

index

Communication

index

Physical

index

Share visa holders (0.1

percentage point increase)

0.0472*** 0.00799 0.0103* �0.0118**

(0.00655) (0.00623) (0.00600) (0.00589)

Observations 56,564 66,563 66,563 66,563

Individuals 10,144 11,200 11,200 11,200

Sample mean 42,567 0.0874 0.0542 4.94e-05

First stage F-statistic 155.95 94.34 94.34 94.34

Individual FE Yes Yes Yes Yes

State x Year FE Yes Yes Yes Yes

Industry x Year FE Yes Yes Yes Yes

Notes: Standard errors are clustered at the GCCSA region-by-individual level and are reported in parentheses.

***p< 0.01; **p< 0.05; *p< 0.1. All specifications control for age, age squared, experience, experience

squared, marital status, and highest level of educational attainment; and include individual, industry-by-year,

and state-by-year fixed effects. The independent variable is rescaled to represent a 0.1 percentage point increase

in the share of Temporary Work Visa holders for ease of interpretation.
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not control for the out-migration of native workers. In the individual fixed effects specifica-

tion, changes in the share of visa holders due to a native worker migrating to another region

are included as an identifying variation. This will bias estimates of the effect of immigration

on native workers if those who are most likely to be harmed by immigration are the most

likely to out-migrate in response to immigration. Using the longitudinal dimension of the

HILDA data, we estimate the effect of immigration on native workers within a given local

labour market by replacing the individual fixed effects in Equation (1) with individual-by-

GCCSA fixed effects. This specification uses variation in the share of visa holders within

the same individual-GCCSA region time spell. The results are shown in Table 4.

We find that including individual-by-region fixed effects increases the magnitude of the

estimated effect of immigration on wages. A 0.1 percentage point increase in the share of

Temporary Work Visa holders in a local labour market increases the wages of native work-

ers by 7.8%. The effects on occupation-specific tasks are also larger, consistent with the re-

striction on geographical mobility imposed by the empirical model. For native workers

within the same local labour market, an increase in the share of Temporary Work Visa

holders increases the cognitive task intensity of native workers by 0.154 of a standard devi-

ation, and increases the communication task intensity by 0.067 of a standard deviation.

Comparing the individual-by-region specification to the individual fixed effects specifi-

cation provides insight into the internal migration response of native workers.28 The larger

positive impacts on wages on the inclusion of individual-by-region fixed effects is an inter-

esting result. If those who were most likely to experience adverse impacts on wages were

the most likely to out-migrate, then one would expect the point estimates for the

individual-region fixed effects specifications to be smaller in magnitude. While we are un-

able precisely to estimate why this result is different from our expectations, it is consistent

with the existence of job search frictions that reduce wages for out-migrants in the short

run. However, while our results suggest that out-migrants earn lower wages than in the pre-

vious region, we cannot rule out that the out-migrants earn lower wages than in the coun-

terfactual scenario; that is, the future wages that they would have earned if they had

remained in the previous region. Moreover, we are unable to estimate whether the out-

migrants continue to earn lower wages in the medium or long term.

6.2 Results for subsets of native workers

While the estimates in Tables 3 and 4 represent the effect of the skilled visa programme for

the average native-born Australian, there may exist heterogeneous impacts among specific

subsets of the native population. For example, previous work has shown that low-skilled

immigration decreases the wages of native workers employed in blue-collar occupations,

but not among native workers in skilled occupations (Orrenius and Zavodny, 2007).29 We

estimate the model separately for high-skilled workers (individuals holding a Bachelor’s de-

gree or higher) and low-skilled native workers (with a lower qualification than a Bachelor’s

degree) to explore this heterogeneity. The results are found in Table 5.

Table 5 shows that the average increase in wages for native workers is primarily among

those without a university degree. Additionally, we find no statistically significant impact

28 The estimate in specification (1) of Table 3 is 0.0472, compared to 0.0779 in Table 4.

29 However, we note that there are mixed findings on the effect of low-skilled immigration on domes-

tic blue-collar workers, with Winter-Ebmer and Zweimuller (1996) finding no negative effects of

low-skilled immigrants in Austria on the wages of native workers.
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Table 4. Effect of Temporary Work Visa holders on wages and skill indexes

(1) (2) (3) (4)

Log

wage

Cognitive

index

Communication

index

Physical

index

Share visa holders (0.1 percentage

point increase)

0.0779*** 0.154*** 0.0668* 0.0607

(0.0163) (0.0224) (0.0352) (0.0580)

Observations 55,684 65,373 65,373 65,373

Individuals 10,592 11,697 11,697 11,697

Sample mean 42,728.87 0.0899 0.0571 �0.00316

First stage F-statistic 84.803 96.27 96.27 96.27

Individual � GCCSA FE Yes Yes Yes Yes

State � Year FE Yes Yes Yes Yes

Industry � Year FE Yes Yes Yes Yes

Notes: Standard errors are clustered at the GCCSA region-by-individual level and are reported in parentheses.

***p< 0.01; **p< 0.05; *p< 0.1. All specifications control for age, age squared, experience, experience

squared, marital status, and highest level of educational attainment; and include individual-by-region, indus-

try-by-year, and state-by-year fixed effects. The independent variable is rescaled to represent a 0.1 percentage

point increase in the share of Temporary Work Visa holders, for ease of interpretation.

Table 5. Effect of Temporary Work Visa holders on wages and tasks performed by native

workers

(1) (2) (3) (4)

Log

wage

Cognitive

index

Communication

index

Physical

index

Panel A: high-skilled native workers

Share visa holders

(0.1 percentage point increase)

0.0115 �0.000944 0.0141 �0.0257**

(0.0112) (0.0126) (0.00961) (0.0103)

Observations 17,758 19,980 19,980 19,980

R-squared 0.804 0.792 0.767 0.777

First stage F-statistic 90.627 110.942 110.942 110.942

Panel B: low-skilled native workers

Share visa holders

(0.1 percentage point increase)

0.0611*** 0.0114 0.00497* �0.00535

(0.00715) (0.00841) (0.00269) (0.0102)

Observations 38,759 46,267 46,267 46,267

R-squared 0.791 0.749 0.771 0.832

First stage F-statistic 134.605 158.611 158.611 158.611

Individual FE Yes Yes Yes Yes

State � Year FE Yes Yes Yes Yes

Industry � Year FE Yes Yes Yes Yes

Notes: Standard errors are clustered at the GCCSA region-by-individual level and are reported in parentheses.

***p< 0.01; **p< 0.05; *p< 0.1. All specifications control for age, age squared, experience, experience

squared, marital status, and highest level of educational attainment; and include individual, industry-by-year,

and state-by-year fixed effects. Panel A displays results from the estimation of Equation (1) for native workers

who have a Bachelor’s degree or higher. Low-skilled workers are defined as those with a qualification lower

than a Bachelor’s degree. The independent variable is rescaled to represent a 0.1 percentage point increase in

the share of Temporary Work Visa holders for ease of interpretation.
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of the share of Temporary Work Visa holders on the wages of high-skilled native workers.

Taken together, these results provide some evidence that the average wage impacts esti-

mated in Table 3 are primarily driven by the effect on low-skilled native workers. This

would imply that low-skilled workers may be complementary inputs in the production pro-

cess with the high-skilled Temporary Work Visa holders. Focusing on the occupation-

specific tasks performed by native workers, we find that high-skilled natives change occu-

pations to decrease their intensity of physical tasks performed; however, we find no evi-

dence that they move into occupations with higher or lower intensities of communication

or cognitive skills. Low-skilled native workers transition into jobs that require a higher in-

tensity of communication skills; however, the magnitude of this effect is small.

Lastly, we estimate the effect of the visa programme on previous immigrants to

Australia. Previous research has found that immigration of highly educated individuals pri-

marily had adverse effects among other highly educated immigrants (Manacorda et al.,

2012). This may arise because this subset of the population may be the most substitutable

with skilled-migrants. If the skilled migrants ‘crowd out’ existing workers, we would expect

previous migrants to experience negative labour market consequences of skilled immigra-

tion. The results are found in Table 6.

Our results indicate that the Temporary Work Visa programme had no effect on wages

for either high- or low-skilled foreign-born workers. However, we do find that high-skilled

Table 6. Effect of Temporary Work Visa holders on wages and tasks performed by previous

immigrants

(1) (2) (3) (4)

Log wage Cognitive

index

Communication

index

Physical

index

High-skilled foreign-born workers

Share visa holders

(0.1 percentage point increase)

�0.00646 0.0369*** 0.0327*** �0.0135**

(0.00617) (0.00534) (0.00611) (0.00626)

Observations 5,919 6,891 6,891 6,906

R-squared 0.793 0.832 0.801 0.825

First stage F-statistic 90.627 320.30 320.30 320.30

Low-skilled foreign-born workers

Share visa holders

(0.1 percentage point increase)

0.0287 �0.0542*** �0.0569** 0.0378

(0.0192) (0.0167) (0.0228) (0.0146)

Observations 7,610 9,674 9,674 9,724

R-squared 0.768 0.78 0.797 0.856

First stage F-statistic 12.45 73.45 73.45 73.45

Individual FE Yes Yes Yes Yes

State � Year FE Yes Yes Yes Yes

Industry � Year FE Yes Yes Yes Yes

Notes: Standard errors are clustered at the GCCSA region-by-individual level and are reported in parentheses.

*** p< 0.01, ** p< 0.05, * p< 0.1. All specifications control for age, age squared, experience, experience

squared, marital status, and highest level of educational attainment; and include individual, industry-by-year,

and state-by-year fixed effects. Panel A displays results from the estimation of Equation (1) for foreign-born

workers who have a Bachelor’s degree or higher. Low-skilled workers are defined as those with a qualification

lower than a Bachelor’s degree. The independent variable is rescaled to represent a 0.1 percentage point in-

crease in the share of Temporary Work Visa holders for ease of interpretation.
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foreign-born workers move into occupations that require higher intensities of cognitive and

communication skills, and a lower intensity of physical skills. Low-skilled foreign-born

workers decrease their intensity of cognitive and communication skills. Together, these

results could indicate that a greater share of high-skilled migrants induces the upgrading of

skills among existing high-skilled foreign-born workers. However, the effect on existing

low-skilled foreign-born workers is puzzling. One possible explanation could be that, prior

to the arrival of the temporary migrants, low-skilled foreign-born workers are employed in

service-based communication intensive occupations. However, with the rise of skilled-

migrants, low-skilled workers may transition into lower-skilled occupations that comple-

ment the high-skilled visa holders.

7. Conclusion

Skilled immigration continues to be a fiercely debated topic in developed economies.

Policies designed to attract skilled migrants, such as the Temporary Work Visa in Australia,

receive considerable criticism from opponents, who contend that such policies adversely af-

fect the labour market outcomes of native workers. However, evidence of skilled immi-

grants crowding out native workers is mixed, with findings of negative effects typically

limited to specific subsets of native workers who are the most substitutable with

immigrant-supplied labour. In this paper, we investigate the impact of the Temporary

Work Visa in Australia on the labour market outcomes of native workers. Our findings in-

dicate positive effects of the Temporary Work Visa on the wages of native workers due to

skill complementarities among native and immigrant workers. In response to an influx of

skilled migrants, native workers transition into occupations that use a higher intensity of

communication, rather than physical skills. When examining particular subgroups that

may be most affected by the high-skilled immigrants, we find no evidence of adverse wage

effects for native workers. Our results are consistent with the explanation that skilled immi-

gration may increase overall productivity due to skill complementarities among immigrant

and native workers.

We make several contributions to the existing literature. This is the first empirical exam-

ination of the labour market impact of the Australian Temporary Work Skilled Visa pro-

gramme on native workers. Our empirical strategy contributes to a growing literature that

uses longitudinal data and high dimensional fixed effects models to control for various

sources of unobserved heterogeneity, including individual motivation and ability. Lastly,

we control for the potential out-migration response of native workers, and the possibility

of spurious correlations induced by the changing composition of respondents in cross-

sectional samples.

One important limitation of our work is that our sample of native workers includes

only those who were currently working at the beginning of the sample period. Thus, while

we do not find evidence of crowding out among active labour market participants, skilled-

immigration may decrease the probability of entering the labour force for currently un-

employed native workers. Second, although our findings support the idea that visa holders

and native workers perform complementary occupation-specific tasks, we only observe the

job title of each worker, rather than their actual professional interactions. Future research

studying the roles of skilled immigrant and native workers in the labour market using em-

ployer–employee matched datasets and focusing on the diversity of firms will provide im-

portant insights into their roles in the workplace. Lastly, though skilled immigration
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induces native workers to change occupations, we are unable to observe the preferences of

native workers for occupations and skills. Thus, while we estimate a positive average im-

pact on wages, we are unable to assess the welfare implications for native workers who

change occupations.
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