Melbourne Institute Working Paper Series
Working Paper No. 28/12
Immigrant Wage and Employment Assimilation:
A Comparison of Methods
Deborah Cobb-Clark, Barbara Hanel and Duncan McVicar

Immigrant Wage and Employment Assimilation:
A Comparison of Methods*
Deborah Cobb-Clark†, Barbara Hanel‡ and Duncan McVicar‡
†

Melbourne Institute of Applied Economic and Social Research,
The University of Melbourne; and Institute for the Study of Labor (IZA)
‡
Melbourne Institute of Applied Economic and Social Research,
The University of Melbourne

Melbourne Institute Working Paper No. 28/12
ISSN 1328-4991 (Print)
ISSN 1447-5863 (Online)
ISBN 978-0-7340-4288-0
November 2012

* The paper uses the unconfidentialised unit record file from the Department of Family,
Housing, Community Services and Indigenous Affairs’ (FaHCSIA) Household, Income and
Labour Dynamics in Australia (HILDA) survey managed by the Melbourne Institute of
Applied Economic and Social Research. The paper is based on research commissioned by the
Australian Government Department of Education, Employment and Workplace Relations
(DEEWR) under the Social Policy Research Services Agreement (2010–2012) with the
Melbourne Institute of Applied Economic and Social Research. The views expressed in this
paper and any remaining errors are those of the authors solely, and should not be attributed to
FaHCSIA, DEEWR, or the Melbourne Institute. Corresponding Author: Barbara Hanel,
Email <bhanel@unimelb.edu.au>, Phone 613-90354565, Fax 613-8344-2111.

Melbourne Institute of Applied Economic and Social Research
The University of Melbourne
Victoria 3010 Australia
Telephone (03) 8344 2100
Fax (03) 8344 2111
Email melb-inst@unimelb.edu.au
WWW Address http://www.melbourneinstitute.com

Abstract
We compare alternative methods for estimating immigrant wage and employment
assimilation using unique panel data over 2001 - 2009 for a large, nationally-representative
sample of immigrants. Previous assimilation estimates have been mainly based on crosssectional data and have therefore suffered from a range of potential biases. We find that a
fixed-effects model generates estimated employment assimilation profiles that are flatter and
significantly different to those produced by cross-sectional and synthetic cohort methods.
However, there are no significant differences in the wage assimilation profiles across
alternative methods.
JEL classification: J15, J61
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1. Introduction
A large literature is devoted to understanding immigrant assimilation. Economists typically
define assimilation in terms of relative wages and concentrate on estimating the time it takes
for immigrants' wages to catch-up to those of their native-born counterparts. The paucity of
panel data for immigrants implies that assimilation profiles are almost always estimated using
cross-sectional (or occasionally retrospective) data. Inferring dynamic behavior from crosssectional data is difficult, however, without strong, often untenable, identification
assumptions (Borjas 1985; Chiswick 1980). Specifically, cross-sectional estimates of
assimilation profiles rely heavily on the assumption that the unobserved characteristics of
immigrants are stable across arrival cohorts (Borjas 1985). Synthetic cohort methods -- i.e.
following cohorts over time in repeated cross-sections -- allow this assumption to be relaxed
(Borjas, 1985; 1999), but instead assume that the composition of immigrant arrival cohorts
are time-invariant. Synthetic cohort estimates of immigrant assimilation will be upwardly
biased if less productive immigrants are more likely to return migrate or leave the labor
market (Hu 2000).1
Surprisingly little evidence exists on the extent to which the biases inherent in
alternative methods affect estimated assimilation profiles. Most researchers adopt the single
estimation method that is most suitable for their data. In this note, we compare (i) crosssectional, (ii) synthetic cohort, and (iii) fixed-effects panel estimates of immigrant wage and
employment assimilation. The objective is to shed light on the sensitivity of estimates to
cohort effects and selective labor market withdrawal (or remigration).

1

Recent debate also questions whether changing returns to human capital lead wage assimilation profiles to
provide a misleading picture of human capital assimilation (Beenstock et al. 2010; Lubotsky 2011). We do not
address this issue here.
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2. Data
Our data come from the Household, Income and Labour Dynamics in Australia (HILDA)
Survey which is a nationally-representative panel study of more than 7,600 Australian
households (Summerfield, 2010). These data are ideal for our purposes. First, as nearly one in
four Australian residents is foreign-born (ABS 2007), the HILDA sample has a large number
of immigrants from many countries. Second, the long panel (2001 - 2009) implies that
outcomes can be tracked for nearly a decade. Finally, HILDA data are collected annually, in
contrast to decennial censuses, making them better suited to identifying assimilation profiles.
Consistent with previous studies (e.g. Antecol et al. 2006), we restrict attention to men aged
25 to 55. Our estimation sample includes 30,316 person-year observations on 4,453
Australian-born and 1,378 foreign-born men.2
3. Estimation Approach
We begin with a standard model of immigrant assimilation. Specifically, let labor market
outcomes (

be given by the following:
(1)

where i indexes individuals, t indexes time, and

is a vector of demographic (quadratic in

age, number of children, and marital status indicator) and human capital characteristics
(disability status indicator, and indicators for educational attainment), I is an indicator which
captures the number of years since migration,

equals 1 for immigrants and 0 otherwise,
and the estimation error is given by
outcomes at arrival,

and

. While

reflects the disparity in immigrants' relative

capture the change in immigrants' relative outcomes as they

assimilate.

2

60 person-year observations were dropped because of missing information on employment status, country of
birth or year of arrival in Australia.
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The methodological challenges associated with estimating immigrant assimilation can
be highlighted through careful consideration of the error structure in equation (1).
Specifically, let

where time-specific (period) effects are given by
specific effects, and

,

captures time-invariant, individual-

is a random i.i.d. error term. A single cross-section does not allow

either time- or individual-specific effects to be controlled. Borjas (1985), in particular, argues
that individual-specific heterogeneity associated with arrival cohort leads cross-sectional
estimates of the assimilation profile to be biased. In contrast, estimating synthetic cohort
models using repeated cross-sections in which members of the same arrival cohort are
represented allows both period and cohort effects to be controlled (Borjas 1989). Thus,
synthetic cohort methods produce unbiased estimates of the assimilation profile so long as
individual-specific

heterogeneity

can

be

completely

captured

by

arrival

cohort.

Unfortunately, this is a rather heroic assumption. Omitted variables (for example, ability,
motivation, etc.) and selective labor market withdrawal (or remigration) imply that syntheticcohort estimates are likely to be biased upwards.3

Fortunately, fixed-effects models

estimated using panel data allow all sources of time-invariant, individual-specific
heterogeneity to be eliminated.
Our objective is to investigate the importance of these biases for assimilation in wage
and employment assimilation.4 Although much of the previous literature focuses strictly on
earnings assimilation, in Australia it is employment probabilities, rather than wages, that is
the most important dimension of immigrants’ labor market assimilation (Antecol et al. 2006;
Chiswick et al. 2008). Moreover, focusing on employment probabilities also allows us to
3

Consistent with this, studies based on panel data methods typically find that assimilation is slower than do
those relying on synthetic cohort methods (Duleep and Dowhan 2002; Hu 2000; Lubotsky 2007).
4
Our two dependent variables are log hourly wages and an indicator for being employment. A linear probability
model is used to estimate employment probabilities in order to maintain comparability with our wage analysis.
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avoid any issues associated with selective labor market withdrawal. Assimilation profiles for
both wages and employment are estimated using three alternative approaches: (i) pooled
cross-section; (ii) synthetic cohort; and (iii) fixed effects.5
4. Results
Key results (estimated coefficients and standard errors) are presented in Table 1. To facilitate
interpretation, we graphically depict the estimated employment and wage assimilation
profiles (and confidence intervals) in Figures 1a and 1b respectively.
Based on the pooled cross-section model, immigrants to Australia are estimated to
have lower employment rates (13.1 percentage points) and lower wages (12.8 percent) upon
arrival than otherwise similar native-born Australians (see columns 1 and 4). The first year
since migration is associated with an 0.9 percentage point increase in the probability of being
employed and, for those already employed, a 0.8 percent increase in wages. These
assimilation profiles are slightly concave in line with the immigrant assimilation hypothesis
and the majority of existing studies.
We investigate the extent of potential bias that results from not accounting for
unobserved heterogeneity by testing for the equality of estimated coefficients across models
(see bottom panel of Table 1). In the case of wages, we cannot reject the null hypothesis that
all estimators lead to identical estimates. The wage profile of migrants is flat irrespective of
estimation method. The lack of wage assimilation is in contrast to previous estimates of wage
assimilation based on longitudinal data in the United States and Germany (Duleep and
Dowan 2002; Fertig and Schurer 2007; Hu 2000; Lubotsky 2007). However, it is in line with

5

We also considered and rejected a number of alternative models. We do not present results from a single crosssection because pooled cross-section estimates are more efficient. Similarly, random-effects estimates would
increase efficiency if the independence assumption holds, but would not eliminate heterogeneity bias
(Wooldridge 2002). Mundlak’s (1978) correction produces coefficients on time-varying variables (ysm, ysm2)
that are identical to the coefficients from the fixed effects model presented here.
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studies showing that Australian labor market assimilation occurs primarily in employment
(Antecol et al. 2006; Chiswick et al. 2008).
In contrast, accounting for unobserved heterogeneity is important in estimating
employment assimilation. Employment assimilation profiles are significantly steeper once
arrival cohort-specific effects are controlled. Cohort indicators alone, however, do not
completely account for all unobserved heterogeneity in employment probabilities.
Eliminating all time-invariant, individual-specific heterogeneity through fixed-effects
estimation results in employment assimilation profiles that are flatter than those obtained
from a synthetic cohort model.
Finally, as a robustness check, we re-estimated both synthetic-cohort and fixedeffects models using a balanced panel. We would expect the results for the balanced and
unbalanced panels to be similar if unobserved heterogeneity is adequately controlled. We find
that there are significant differences in synthetic-cohort estimates based on the balanced and
unbalanced panels which is consistent with the failure of synthetic cohort method to
completely control individual heterogeneity. In contrast, there is no significant difference
between the balanced and unbalanced panel, fixed-effects estimates.
5. Conclusions
This note demonstrates that estimated assimilation profiles depend on the methods used to
control for unobserved heterogeneity. Accounting for unobserved heterogeneity does not
affect estimates of wage assimilation. However, fixed-effects estimates of employment
assimilation are significantly different to those derived from methods that either do not
(cross-sectional) or only partially (synthetic-cohort) account for unobserved, individualspecific effects. Moreover, a comparison of balanced and unbalanced panel results further
underlines the fact that long-term migrants are systematically different from those who leave.
Therefore, studies that rely on retrospective longitudinal data for migrants who have reached
7

retirement age in order to control unobserved heterogeneity (e.g. Hu 2000, Lubotsky 2007)
are likely to suffer from selection bias when attempting to draw conclusions about the entire
population of migrants that arrive in a country. Moreover, our results are particularly
important in light of evidence that assimilation into the Australian labor market takes place
on the employment rather than the wage margin. It is likely that the particular institutional
context will be important in forming views about the extent to which unobserved
heterogeneity biases assimilation profiles and the most appropriate method for eliminating
those biases.
References
Australian Bureau of Statistics (ABS), 2007. Country of Birth of Person by Age by Sex, 2006
Census of Population and Housing. Commonwealth of Australia, Catalogue, 2068.0.
Antecol, H., Kuhn. P., Trejo, S.J., 2006. Assimilation via prices or quantities? Sources of
immigrant earnings growth in Australia, Canada, and the United States. Journal of
Human Resources 41, 821-840.
Beenstock, M., Chiswick, B., Paltiel, A., 2010. Testing the immigrant assimilation hypothesis
with longitudinal data. Review of the Economics of the Household 8, 7-27.
Borjas, G., 1985. Assimilation, changes in cohort quality, and the earnings of immigrants.
Journal of Labour Economics 3, 463-489.
Borjas, G., 1999. The Economic Analysis of Immigration, in: Ashenfelter, O., Card, D.
(Eds.), Handbook of Labor Economics Volume 3A. Elsevier, Amsterdam, pp. 16971760.
Chiswick, B.R., 1980. An Analysis of the Economic Progress and impact of Immigrants.
Report prepared for the Employment and Training Administration, U.S. Department
of Labor. National Technical Information Service. August 1980. PB80-200454.
Chiswick B.R., Le A.T., Miller P.W., 2008. How Immigrants Fare across the Earnings
Distribution in Australia and the United States. Industrial and Labor Relations Review
61, 353-373.
Duleep, H.O., Dowhan, D.J., 2002. Insights from longitudinal data on the earnings growth of
U.S. foreign-born men. Demography 39, 485-506.
Fertig M. and Schurer S., 2007. Labor Market Outcomes of Immigrants in Germany – The
Importance of Heterogeneity and Attrition Bias. Ruhr Economic Papers 20, Essen.
8

Hu, W., 2000. Immigrant earnings assimilation: estimates from longitudinal data. American
Economic Review 90, 368-372.
Lubotsky, D., 2007. Chutes or ladders? A longitudinal analysis of immigrant earnings.
Journal of Political Economy 115, 820-867.
Lubotsky, D., 2011. The Effect of Changes in the U.S. Wage Structure on Recent
Immigrants’ Earnings. Review of Economics and Statistics 93, 59-71.
Mundlak, Y., 1978. On the Pooling of Time Series and Cross Section Data. Econometrica 46,
pp. 69-85.
Summerfield, M., 2010. User Manual HILDA Release 9. Technical Report, Melbourne
Institute of Applied Economic and Social Research - The University of Melbourne,
Melbourne.
Wooldridge J.M., 2002. Econometric Analysis of Cross-Section and Panel Data, MIT Press,
Cambridge MA.

9

Table 1: Effect of Years Since Migration On Employment And Wages - Pooled CrossSection, Synthetic Cohort Method and Fixed Effects Estimates
Employment

YSM
YSM

2

Wages

Coefficients
(Standard Errors)
pooled
Fixed
cross
Effects
section
(3)
(1)
0.615
0.848

pooled
cross
section
(1)
0.943

(2)
1.211

(0.215)

(0.377)

(0.245)

-0.016

-0.011

(0.005)

(0.007)

SCM

SCM

Fixed
Effects

(2)
0.134

(3)
1.221

(0.380)

(0.709)

(0.429)

-0.008

-0.012

0.006

-0.008

(0.004)

(0.008)

(0.014)

(0.008)

# obs.
30316
2
Test of equality of coefficients ysm, ysm : χ2 (dF); p-value
pooled cross-section vs. SCM
SCM vs. Fixed Effects
SCM: balanced vs.
unbalanced
Fixed Effects: balanced vs.
unbalanced

23841

7.85 (2); 0.020
6.43 (2); 0.040

1.38(2); 0.501
2.66(2); 0.265

13.86 (2); 0.001

0.25 (2); 0.884

0.01 (2); 0.9946

0.05 (2); 0.976

Notes: Coefficients and standard errors are multiplied by 100. Standard errors are clustered at the individual
level. All models control for age, age squared and year dummies. The pooled cross section model and the
synthetic cohort model also control for education, health, marital status and children -in the household. The
synthetic cohort method includes additional controls for time of arrival in four-year-bands.
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Figure 1a: Average Predicted Employment Probability By Years Since Migration
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Figure 1b: Average Predicted Hourly Wages By Years Since Migration
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Figure 1b: Average Predicted Hourly Wages By Years Since Migration
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Notes: Thin lines show the upper and lower limit of the 95%-confidence intervals for the predicted profiles.
Standard errors are generated using the bootstrap method (100 draws). Point estimates are calculated for each
individual in the sample of migrants, holding all individual characteristics controlled in the estimation (see
footnote Table 1, including μi in the fixed effects model) except years since migration constant, then averaged
over all migrants
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