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1. Introduction

A common feature of the older federal systems such as the United States, Canada and
Australia is that the federal government adopts an inter-regional redistributive role. In the
case of the Australian federation, for example, the federal government taxes the six states
(the members of the federation) uniformly. From its tax collections it then makes an
annual grant to each of the six state governments. These annual grants, however, are not
uniform; the states which suffer most from revenue-raising and cost disabilities get the
largest grants in per capita terms. The federal government’s system of annual grants is,

therefore, redistributive in its effect as between the six states.

Of the economic questions which arise in connection with such federal redistributive
grants possibly the most prominent are questions relating to the way in which the size of
the grants should be fixed and questions concerned with their economic and welfare
consequences. Both types of question have been widely discussed in the fiscal-federalism

literature.

Studies which examine questions of the first type include Boadway and Keen (1997) and
Petchey (1995) in both of which the issue is how the federal government should proceed
if it wishes to determine the grants optimally. Studies in which the focus is on effects
include the North American studies of Boadway and Flatters (1982), Boadway (1985),
Cornes and Sandler (1986), Myers (1990) and Winer and Gauthier (1982) and the
Australian studies of Petchey (1992), Swan and Garvey (1992), Petchey (1993), Petchey
and Walsh (1993) and Petchey (1995).

The present study belongs with the second group to the extent that it, too, is concerned
primarily with the economic and welfare consequences of federal redistributive grants. It
differs from them, however, in two important ways, The first relates to the procedure
used to develop the modelling framework for the study. The second concerns the way in
which the conclusions about economic and welfare effects which the model implies are
drawn. In the present study these conclusions are generated by numerical simulations
resembling those which are to be found in studies based on CGE modelling,

In developing our modelling framework we adopted a two-stage approach. We began
with a model from a class which has played an important part in the fiscal-federalism

literature generally and in studies concerned with the effects of redistributive federal



grants, in particular. We refer to models of multi-regional federations with a given freely-
mobile supply of labour. In these models labour is allowed to migrate costlessly between
regions in search of maximum welfare and they typically impose, as an equilibrium
condition, that the utility of the representative household be the same in all regions. A
mobility model of this typé is to be found in three of the studies focussing on the effects
of redistributive grants just referred to - those of Boadway and Flatters (1982), Myers
(1990) and Petchey (1995). |

The mobility model which formed our starting point has two regions, each with
households, firms and governments. The households and firms are optimizers but the
governments are not; the fiscal decisions of the regional governments are treated as
exogenous. Labour is free to move between regions in response to utility differences and
does so until such differences have been eliminated. Since the model is essentially
Walrasian in character we refer to it as the GE (general equilibrium) component of the

modelling framework.

The second step in developing our modelling framework was to extend the GE model by
making the two regional governments behave in an optimizing way. Each regional
government is now assumed to make its fiscal decisions so as to maximize its chances of
re-election, subject to the constraints imposed by the structure of its economy, as depicted
in the GE model. In carrying out its maximization process each regional government
takes the fiscal decisions of the other as given. In effect, therefore, the two governments

are engaged in a non-cooperative strategic game with a Nash equilibrium as the outcome.

We refer to the model which finally emerged from this two-stage procedure as the PEGE
(political-economy GE) model. The PEGE model is highly non-linear. For this reason it
cannot be solved analytically and so cannot be used, as it stands, to address the question
with which the paper is concerned - the efficiency or otherwise of federal redistributive
grants. We get round this difficulty by using a process of log-differentiation to linearize
the model which is then calibrated from Australia data and used to simulate the effects on

welfare in each of the two regions of a federal government transfer shock.

Six simulations were conducted. In the first New South Wales was the region to which

the transfer is made and the rest of the country the region making the transfer. In the



second simulation Victoria was the recipient region and the rest of the country the donor
region; and so on for each of the other four states. Several important conclusions on the

efficiency question emerge from these simulations.

The possibility that federal redistributive grants might be efficient, Pareto-wise or in some
other sense, was recognized in North American studies in the early 1990s. (A sﬁrvey of
this literature is given in Petchey and Walsh (1993).) But not until Petchey (1995) was
the efficiency question systematically examined in an Australian setting. Using a two-
region model of the labour-mobility type (a model without regional governments) he
confirmed the efficiency possibility and pointed to the conditions under which it might be

realized.

With the help of our six simulations we have been able to take the matter a good deal
further. In the first place the cases in which a transfer is Pareto-improving and those in
which it is not, have been identified. The Pareto-improving cases are those in which the
recipient regions are New South Wales, Victoria and Queensland. Here households are
better-off in bot/ regions because of the transfer. In the remaining cases househiolds are

worse-off in both regions.

Secondly, we have been able to show that in all of the three cases of Pareto-improvement
the welfare gains are trivial and that the same is true of the welfare losses in the

remaining cases,

Finally, the simulations make it clear that, while welfare is unaffected for all practical
purposes, all other variable of interest change substantially — consumption, employment,
taxes, wages, output and government expenditure. Households manage to offset the
effects of these changes on welfare, however, by migrating from one region to the other.
Thus, the federal government transfers effect substantial changes in regional economies

but without changing welfare.

The rest of the paper consists of five main sections. In section 2 we begin by building the
small two-region GE model. As mentioned already this model has optimizing private
agents but not optimizing governments; government fiscal decisions are simply treated as

exogenous. We then extend this two-region GE model by making the two regional



governments behave in a vote-maximizing way. The result is the PEGE model. This
model is linearized in section 3, calibrated in section 4 and put to work in section 5. We
simulate the model by introducing a federal-government transfer shock. We do this for
each of the six states in turn, in each case treating the rest of the country as the second
region. The results of these simulations are then used to generate conclusions about the
effects (both direct and indirect) of inter-regional federal transfers in a regime of
optimizing regional governments. In the final section of the paper the major conclusions

are dealt with in detail.

2. The Two-Region PEGE Model
2.1 The Two-Region GE Model
2.1.1 The Representative Household

We use the following explicit utility function for the representative household in Tegion i

(1) U =BGy

where U; = utility, region i,
Ci = real private consumption per household, region i,
Gi = real government-provided consumption per household, region i.
P >0
0<yi<1
<<l
Yi+& =1

There is no saving in the model so that the constraint facing the household is:

(2) PC =M, =m +W,

Where P; = price of the (single) consumption good, region i,
M; = nominal income per household, region i,
T; = nominal profit distribution per household, region i,
W; = nominal wage, region 1.



Equation (2) incorporates the assumption that each household supplies one unit of labour,
so that labour income is W;. The household takes G;, m;, and W; as given and has only a

single choice-variable, C;. The utility-maximising level of C; is:
(3) C, =M,/P, =(m, +Wi)[Pi

We assume that there are L; households in region i. Since each household supplies one
unit of labour it follows that L; is also the labour supply in region i. Total private
consumption in region i must be L;C; and total consumption of the government-provided

good, L;G;.

2.1.2 The Representative Firm

We assume that there are N; firms in region i. N; is treated as exogenous. We assume
that the production function has positive and declining marginal product of the single
factor, labour. L represents employment in region i and, because of the decreasing
returns to scale, each firm in region i will be of the same size. Hence output, Y;, for the

representative firm in region i is given by:
4) Y, =(—'-] i=1,2 O<a <1

The representative firm is assumed to operate in perfectly competitive output and labour

markets and accordingly chooses employment to maximise profit:

(5) II, =P, —W{%J(H-Ti) i=12

1

subject to the production function (4) with P; and W; taken as given. In (5) IT; denotes
profit per firm in region i and T; the payroll tax rate imposed by region i’s government.
Substituting (4) into (5) and maximising with respect to L; we get the single first-order

condition;



oy ~I
L'J :E(lthi) i=12

This is the standard marginal productivity condition adjusted for the presence of the
payroll tax.

2.1.3 The Regional Government

The government of region 1 purchases output from firms in region 1 and receives revenue
from the payroll tax levied in region i. The amount of output purchased is GR; per
household or a total of L;GR;. Total tax revenue is TiW;L;. We assume that the

government of region 1 balances its budget so that:

L,GR; =T,W,L,

or
(1)  GR,=T,W, =12

2.1.4 The Federal Government

The federal government engages only in inter-regional transfers. In particular, it acquires
part of the output purchased by the govemment of one region and supplies it to the
houscholds of the other region. It, too, balances its budget so that:

(8) L,GF, +L,GF, =0

where GF; is the amount of output supplied per housshold to the residents of region 1.

The amount of the government good consumed per houschold in region i, G; (the variabie

which appears in the utility function), is given by:
(9) G; =GR, +GF, i=1,2

where GR; 2 0, GF; may have either sign but G; is assumed to be > 0.



2.1.5 Equilibrium

There are three equilibrium conditions. The first is that the national labour market clears:
(10) L, +L,=L
where L is the national labour supply, treated as exogenous.

The second governs inter-regional migration. It is assumed that households move in
response to inter-regional differences in utility and that equilibrium occurs when such

differences have disappeared so that:

U, =U,

or
a1 BCIG! =B,CIGy

Thirdly, we assume that the goods market clears in each region:
(12) NY,=L,(C, +GR,) i=1,2

Note that only regional governments purchase output and that the federal government

simply transfers part of this from households in one region to households in the other.

The last equation of the GE model is:
(13) L,—'ﬂ'i =NiHi 1= 1,2

which states that firms in region i distribute all of their profits to households in region i.



2.2 The Two-Region PEGE Model

Relationships (3) - (13) comprise the two-region GE model. To move to the two-region

PEGE model we add optimisation by the regional governments,

The government of region i is assumed to have a vote-function of the form:

N
V=Y p'n"f¥(L,GR,) (i=12)

=

In this vote-function N voting groups are identified in each region. In groupj (j=1,....N)

of region i there are n' voters. Each voter derives political satisfaction only from the

aggregate government expenditure of its region (L;GR;} according to a political-

satisfaction function, ¥ with properties ¥ >0,f'¥ >0,f"" <0. Finally group j of
N i

region i has weight p* where p* >0 (j=1,...N) and Zp” =1. Thus we are assuming
=1

that the government of region i takes as its objective function a weighted-average of the

political satisfaction generated in its region by the size of its expenditure.'

A special case of the above vote-function is the median-voter case where j = 1, the one

group being the median-voter group numbering ™ and having weight p™. In this

special case we have:

V;=p"n"f" (L,GR,) i=12

' In adopting a political-satisfaction function with government expenditure as the only argument we are in
effect dealing with voters who recognize that, given balanced regional-government budgets, higher
government expenditure must mean higher regional tax collections but who ignore the possibility that some
or all of this additional tax burden may fall on them. Such an approach is required for consistency with the
GE model since in this model households (voters) pay no tax of any sort, the only tax-payers being firms.
We are also dealing with voters who have limited understanding of the ultimate consequences of the
additional tax burden which may have to be imposed on firms if higher government expenditure is to be
financed. In particular they make ne allowance for the possibility that, in the end, their wage income or
income from distributed profits or both may fall because of the higher government expenditure, so that, in
the end, they have to pay even if they face no immediate additional tax burden. They may fail in this
respect for one or all of three reasons. Firstly, they may not see that any additional tax burden on firms will
have repercussions that will affect other variables, including their income. Secondly they may be aware
that there will be repercussions but argue that they have no way of tracing their ultimate effects. Finally,
while they may argue that any resultant drop in their income will take so long to materialize that it can be
safely ignored. While this implied assumption of our voting function {(myopic voters} is not required for
consistency with the GE model it seems entirely reasonable, nevertheless.



We adopt this special case and assume that the government of the region fixes its rate of
payroll-tax (T;) so as to maximize V; subject to the constraints imposed by the structure of
its economy, as depicted by the GE maodel.

Since ™ >0,n™ >0,f™ >0 and f'™ >0 the maximization problem faced by the

government of region i reduces to:

max(L,GR, )

T}
subject to the constraints imposed by the GE model of region i.

The first order condition for this maximization problem is:

a9 1,8 gr Eiy, (=1,2)
aT, aT,

1 1

For this condition to be satisfied for positive L; and GR; we must have aaGII}i >0 and

%I,;—i < 0. We assume this to be the case.
i

The PEGE model is obtained by adding (14) to the GE model and making T; endogenous.
The federal government is assumed to choose one of the GF; values (say GF,) with the
second being determined via its budget constraint, equation (8). The PEGE model thus

consists of 21 equations in the following 21 endogenous variables:
Ci, m, IT;, W, Py, Oy, Li, Ty, GRy, Gy, GFs, (i=1,2)
and the following four exogenous variables:

N;, GF, L (i=12)

10



We now write the model more compactly. First the endogenous variables are reduced to

19 by setting P; =1 (i = 1,2), thus treating output in each region as the numeraire.

Next we use (13), (4) and (5) to write (3) as:
(15) C ={L/N )" -wT, i=1,2

Equations (6), (7), (8) and (10) are reproduced as they stand:

(16) ¢ (-IIT\T—JI =W,({1+T,) i=1,2
(17) GR,=T,W, i=12
(18) L,GF,+ L,GF,=0

(199 L,+L,=L

We next use (9) to substitute for G; in (11) and add (14):

(20)  B,C'(GR, +GF, )" =B,CI* (GR, +GF,)>

(21) Li%ﬁ}k%‘t:o i=1,2

Finally, we use (4) to write the product-market-clearing condition, (12), as:

L -l
(22) (Aj ~C, +GR, =12

This gives a total of 13 equations in 11 endogenous variables: C;, L, W;, T}, GR;, and
GF; (say).

11



‘Two of the 13 equations are redundant, however. This can be seen by substituting (17)
into (15) to obtain (22). We therefore drop (15) and as our final form of the PEGE model,
take the eleven equations, (16)-(22) in the 11 endogenous variables listed above,

exogenous variables Ni, L and GF; and parameters, [, y;, 8; and o;. We now proceed to

hinearise this model.

3. The Linearized Numerical Version of the Two-Region PEGE Model

The two-region PEGE model set out in the previous section is non-linear in the levels of
the variables. For this reason it carmot be easily used to conduct comparative-static
exercises which will throw light on the topic of the present paper - the regional effects of
inter-regional federal transfers when regional governments behave as optimising agents.
We circumvent this problem by deriving a linearized version of the model and then

calibrating this linearized version.

3.1 Linearization of the PEGE Model
To linearize the PEGE model of section 2 we use a process of log differentiation. By this
means the model is converted from one which is non-linear in the variables of the model

to one which is linear in the proportional rates of change of the variables.

The linearized form of the PEGE model is:

(167 (o =1 ~w; ~at; = (& ~1)n, =12
f T'
where x; Eﬁfor allX;and ¢, =——,
X, YO I+T
(17} gri=wi+t; =12

(18) L, +gf, =1, +gf,

(190 o, +0,l, =1

12



where 0, =L,/L=L/L, +L,)

(207) Y,C; +9, (Ugngrl +U:ﬂgfl): ¥1Ca +82(Ui-ﬂgfz +Ggrzgfz)

where ¢, = GR, __GR,
GR,+GF, G,

GE

g _ 1

Q1) ¢, =g i=1,2

(22)  ole,+olen — (o — I, =—(o; —)n,

where ¢ T
C,; +GR;
¥ GR:
Ugﬁ e
C; +GR,

Equations (16)-(22") constitute a linear system in the eleven endogenous variables: ¢;, I,

wi, ti, gr; and gf; and the 4 exogenous variables: n;, gfy and 1.

3.2 Numerical Version of the Linearized PEGE Model
We now put the linearized PEGE model of section 2 into numerical form by evaluating

the various coefficients which appear there.

Six numerical versions are constructed. Australia has six states. The states are New
South Wales (NSW), Victoria (Vic), Queensland (QId), South Australia (SA), Western
Australia (WA), Tasmania (Tas). One of the six numerical versions has NSW as region 1
and the rest of the country (ROC) as region 2, a second has Vic as region 1 and ROC as

region 2 and so on for each of the other four states.

13



The linearized model contains seven parameters which have to be evaluated: O, Yi» Oi, Gty

Glis Oy 0%, 0y, and a,;. These seven parameters fall into two groups. The first three

appear in model relationships; y; and 8; appear in the utility function (1) and o; in the

production function (4). The last six, on the other hand, are linearization parameters.

The model parameters can be evaluated with the help of model restrictions and
appropriate past information on model aggregates. Start with o;. Using (16) and (22) we
get:

o _W,(1+T)
b C, +GR,

This expression can be used to evaluate o; for NSW as region 1 and ROC as region 2
given a figure for each W;, T;, C; and GR; for NSW and each of the other five states, i.e.

given these figures for all six states; and similarly for the other five versions.

Turn now to y and &. Here we follow the approach conventionally adopted by GE
modellers and calibrate the utility function to ensure that the initial solution is one of
utility maximisation.” Since the relative price of C; and G; is unity, utility maximisatién
implies that the ratio vi/8; is equal to C/G;. Then, using the resiriction that Yit8=1,we

have

¥i = CG/H(Ci+G))

and
& = GHCi+G)), i=1,2.

The linearization parameters can be evaluated directly from their definitions, as presented
in section 3, given values for the model aggregates involved for each of the six states. To
evaluate the linearization parameters we need values for Ty, GRi, GF;, Gj, C;, and L;. We

use the model constraints to calculate T; = GRy/W; and G; = GR; + GF,, thus ensuring that

? It should be noted that, while this parameterisation is conventional, it is not strictly implied by our model
specification since there households maximise utility subject to a given level of G;.

14



the parameter values are consistent with the constraints. The figures we use for the
aggregates which appear in thess constraints are the average values for the years 1994-95
to 1595-59,

The data used for parameter evaluation is given for each of the six versions of the

linearized model in Appendix A.

4. Simulations with Numerical Versions of the Linearized PEGE Model

In this section we discuss six comparative-static simulations with the PEGE model in its
numerical linearized form. In each simulation we choose one of the six states to be
region 1 and the rest of the country to be region 2 and examine the effects of an increase
in the federal government’s transfer from the rest of the country to region 1. In this way
we throw light on the topic of the present paper - the regional effects of inter-regional

federal transfers when regional governments behave as optimizing agents.

4.1 Determination of Shocks

For each simulation we shocked GF; by choosing a non-zero value for gf; and setting the
changes in the remaining exogenous variables at zero. In each case we chose a shock
large enough to ensure perceptible results but not so large as to be implausible from an
historical perspective. The assumed increase in the per capita transfer to region 1 was set
at 10% of the average per capita transfer for all regions over the five-year base period.
The average per capita transfer was calculated at $3226.20 so that gl was shocked by an

amount calculated to ensure a rise in GF; of $322.62 in each simulation.

We assume that, for whatever reason, the federal government undertakes this policy in
order to improve the welfare of the residents of region 1, if necessary at the expense of

the welfare of those living in region 2.
4.2 Results of Simulations with PEGE Model

Results for the six simulations carried out with the PEGE model in its numerical

linearized form are shown in Table 1.

5.



The initial effect of the increase in GF, is to increase the consumption of the government
good in region 1 and decrease it in region 2. Both individuals and regional governments

react to this shocl,

Initially the residents of region 1 find that they are better-off and those living in region 2
find that they are worse-off. This is clear from the numbers in the row for “initial-u” in
Table 1 which gives the effect of the shock on utility before either the regional
governments or individuals themselves have responded. Individuals in region 2,
therefore, find that they could improve their welfare by moving to region 1 and inter-
regional migration occurs until the equality between utility in the two regions is re-
established.

In the process of migration the labour force expands in region 1 but contracts in region 2.
Since the total labour force is fixed, the increase in L; is exactly offset by the fall in L,, as

is evident from the results in Table 1.
Qutput also increases in region 1 and falls in region 2 although output per capita moves in

the opposite direction reflecting the diminishing marginal product of labour in each

region which ensures that average product falls as employment rises.

16
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Since output in region 1 rises and output in region 2 falls, the effect of the federal-
government transfer on national output is of ambiguous sign. The results reported in
Table 2 show that the percentage change in national output is positive for some

simulations and negative for others.

Table 2
Effect on National Qutput of a Positive Shock to GF,
Regional Government Expenditure Maximized

Sinulation Ouiput Change
NSW as Region 1 0.0661
Vic as Region 1 0.0172
Qld as Region 1 -0.0366
SA as Region 1 -0.0106
WA as Region 1 -0.0119
Tas as Region 1 -0.0039

Whether national output falls or rises depends on the relative magnitudes of the
regional marginal products of labour. To see this, note that the sign of y, the
percentage change in per capita national output (which equals the percentage change
in total national output given that total population is fixed), can be shown to depend
on the relative magnitudes of regional wage costs including the payroll tax. Since in
equilibrium the gross wage is equal to the marginal product of labour, it follows that
national output increases if the labour reallocation is from the region with the lower

marginal product of labour to the region with the higher marginal product.

In all of the six simulations covered by Table 1, gr and t are both negative for the
donor region but are both positive for the recipient region. Thus the government of
the recipient region reacts to the additional federal government expenditure in its
region not by reducing its own expenditure but by increasing its own expenditure,
thereby generating a healthy increase in total government expenditure in its region.
The increase in g in region 1 ranges from nearly 4 per cent when Tasmania is region 1

to just over 8 per cent in the Victorian case.
This unexpected effect may be explained as follows. In setting its tax rate in order to

maximise total expenditure, the regional government faces two conflicting effects of

changing taxes. On the one hand, an increase in its tax rate increases employment

18



costs (although this is tempered by a fall in wages) which reduces employment and
therefore the number of households in the region. This leads to a fall in total
expenditure, cet. par. On the other hand, rasing its tax rate allows it to increase
expenditure per capita, thus increasing total expenditure. A positive transfer from the
federal government draws population to the region which disturbs the previous
balance between L and GR inn favour of L, thus requires the regional government to

increase GR to re-establish the balance.

Another noteworthy feature of the results reported in Table 1 is that in three of the six
cases (where the recipient regions are NSW, Victoria and Queensland, respectively)
the final change in utility is positive in both regions and in the other three, negative in
both regions. In other words in three cases the federal-government transfer is Pareto-
improving while in the other three cases the reverse is the case. This result confirms
the conclusion reached by Petchey (1995), based on a two-region analytical model,
that efficiency-enhancing federal-government redistributive transfers are a definite

possibility.

Finally, the results of Table 1 show that whether or not the federal-government

transfer is efficient, its ultimate effects on welfare are trivial.

A question which arises from this last result is how much of the offsetting of the
federal government initiative results from inter-regional migration and how much

results from the endogenous policy response of the regional governments.

Table 3 throws light on this question. The table has two rows for each variable, the
first of which replicates the relevant figures from Table 1 and the second of which
shows the corresponding figures for the case when the regional governments are

assurned not to react, i.e. when they are treated as exogenous, as in the GE model.
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Two variables are seen to be relatively unaffected by keeping the regional governments
exogenous - the percentage changes in employment and utility. Irrespective of whether
regional governments optimise or not, substantial inter-regional migration follows the
federal-government shock and this movement of labour from region 2 to region 1 serves
to largely wipe out the welfare effects of the inter-regional transfer. Thus, in our model
regional government optimisation does not materially affect welfare. On the other hand,
the results in the table make clear that the endogenizing of regional governments
substantially affects other variables, in particular consumption, the wage rate and total
government expenditure. Thus the regional government’s maximising behaviour has a
strong impact on the allocation of a region’s output between consumption and the
government-provided good but the level of output in each region and the welfare of its

representative household are largely determined by inter-regional migration.

The question just considered was the extent to which the economic and welfare effects of
federal-government transfers are governed by whether or not the regional governments
are optimizers. A related question is whether, given that they are optimizers, the effects
of federal-government transfers are significantly dependent on the nafure of the

optimization,

Light can be thrown on this question by comparing the results presented in Table 1 with
those presented in an earlier paper. In the paper in question (Groenewold, Hagger and
Madden, 2001) the economic and welfare effects of federal-government transfers were
examined by means of a set of six simulations identical with those used in the present
paper but in terms of a modelling framework having welfare-maximizing, rather than
vote-maximizing regional governments. Here the assumption was that each regional
govermment chooses its rate of payroli-tax so as to maximize a social-welfare function

consisting of a weighted sum of the utility functions of the households in its region.
The results of the six simulations carried out in terms of this welfare-maximizing

framework are set out in Table 1 of the earlier paper. It will be seen that they differ in

important respects from the results set out in Table 1 of the present paper.
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One difference is that, with welfare-maximizing regional governments, the cases in
which the federal-government transfer is Pareto-efficient were those where Victoria and
Western Australia are the recipient regions whereas Table 1 shows them to be the cases
where the recipient regions are NSW, Victoria and Queensland. This difference suggests
that, with optimizing regional governments, the conditions which determine whether a
particular redistributive transfer is welfare-enhancing are sensitive to the nature of the
optimization. In turn this implies that the conditions for Pareto-efficiency presented in

Petchey (1995) may not be generally applicable.

A second important difference relates to the reaction of regional governments to the
transfer. Regional governments which seek to maximise weifare change their tax rates sa
that the effect on G of the change in GF is largely offset by an opposite change in GR.
Thus in a welfare-maximising framework the government in the recipient region “takes
advantage” of the transfer to lower its tax rate, while in the present vote-maximising

framework it reacts in the opposite way.

It would appear, then, that the effects of federal-government transfers under a regime of
optimizing regional governments differ significantly according to the nature of the
optimization. It is interesting, though, that for one variable there is no difference between
the results from the two sets of simulations. The variable in question is u. The reason for
this feature of the results is that, in the equilibrium which is being perturbed, household
utility is maximised both when regional governments are vote-maximizers and when they
are welfare-maximizers; in the first case this is imposed by the parameterisation and in

the second case it is ensured by the government’s welfare-maximizing behaviour.

However, as noted earlier’, the procedure used to calibrate the parameters of the utility
function is not strictly implied by the CGE component of our model. The question to
which this gives rise is to what extent the qualitative character of the results presented

above would be affected by a change in the values used for y; and §; in the linearized

? See above, footnote 2.
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version of our PECGE model. In Table 4 we give the results of a sensitivity analysis of
the results in Table 1. The table relates only to the NSW simulation. However this
simulation is typical as will be seen from Appendices B and C where the corresponding
sensitivity analysis for the other five simulations can be found. In Appendix D we
present sensitivity analysis of the effects of the federal government shock on national

output, previously reported in Table 2.

Table 4
Sensitivity of Table Results to Changes in
Values of v and 6: NSW Simulation

vy = CHC+G) y=C/H{C+G) - 0.05 y=CHC+G)+0.05

Variable Region 1 Region 2 Region 1 Region 2 Region 1 Region 2

c (%) -1.2109 0.6777 -2.1332 1.1939 -0.6540 0.3660
1(%) 2.2475 -1.1796 3.9595 -2,0781 1.2139 -0.6371
L {(number) 63031 -63031 111044 -111044 34044 ~34044
w (%) -1.3259 0.7523 -2.3358 1.3253 -0.7161 0.4063
t (%) 0.7828 -0.4492 1.3791 -0.7914 0.4228 -0.2426
gr{%) 2.2475 -1.1796 3.9595 -2.0781 1.2319 -0.6371
GR(3pc) 161.80 -79.6800| 285.0500 -140.3800 87.3900 -43.0400
g (%) 6.7936 -3.6484 8.5221 -4.5284 5.7501 -3.1172
G ($pc) 484.42 -247.78 607.67 -307.53 410.01 -211.69
y (%) -0.6837 0.3878 -1.2045 0.6832 -0.3693 0.2095
ytot (%) 1.5638 -0.7918 27549 -1.3949 0.8446 -0.4277
initial-u (%) 0.6841 -0.3881 0.9103 -0.5089 0.4578 -0.2652
u (%) -0.0006 -0.0006 0.0106 0.0106 -0.0059 -0.0059

Tabie 4 makes it clear that with one exception, the general character of the results given
in Table 1 is not affected by substantial changes in the values used for y; and & in the
simulations. The one exception relates to the u row where a sign change occurs in the
“-0.05" column. This reflects the fact that whether the shock is welfare-enhancing
depends on the initial equilibrium. The analysis reported in Petchey (1995) and
Groenewold, Hagger and Madden (2001) show that a change in government transfers
may be efficiency-enhancing depending on the balance between the size of the transfer
and profits (which are also distributed on an equal-per-capita basis). Clearly, this balance
is affected by the parameters of the utility function: decreasing the weight on C and

therefore increasing the weight on G makes it more likely that the initial equilibrium is

23



one where G is too small (from a welfare point of view) so that an increase in G is

welfare-enhancing.

5. Conclusion

In this paper we have set out to analyse the effects of inter-regional transfers made by a
federal government. We have done so with the help of a model in which each regional
government determines its tax policy so as to maximise the level of its expenditure in the
region subject to the constraints imposed by the economic structure of its region. Each
regional government is assumed to take the other regional government’s tax policy as

given in carrying out its maximisation.

We conducted a series of six simulations with a linearized version of the model after
calibration using Australian data. The shock was an increase in the federal government’s
grant to region 1 matched by a decrease to its grant to region 2. In each simulation one of

the six Australian states was taken as region 1 and the rest of the country as region 2.

We found that substantial changes in the amount transferred by the federal government
from one region to the other have large initial effects on utility but that once households
are permitted to migrate in response to inter-regional utility differentials, the effect of
migration is to substantially remove these welfare effects. We found that the changes in
transfers result in significant changes in per capita consumption, government expenditure,
wages and tax rates. The initial increase in welfare in the recipient region leads to an
influx of people from the other region, increasing output but reducing productivity and
wages. The regional government in the recipient region responds to the increase in
population by increasing both its tax rate and expenditure level so that in the new
equilibrium employment, taxes, output and government expenditure are all higher but
wages, consumption and output per man are all lower. Welfare may be higher or lower
depending on whether the initial level of government expenditure was above or below the

welfare-maximising level.

24



'SaIn3Y [EID0IO IM ULIOJUOD JOU [[IM {4 “5110dX3 SEISIZAC PUE 2jR)SISNIL JOU PUE JUSLISIAUT SPN|IXa

[opow a1y SE “jew pajou aq pnoys i MPMAYD =L UDHID =10 1) + D ='A “TTM ="M TT+ =T :ploy SjuEensuos [spotu a4 Jey ansua
0} S21NS1Y 253 WOLY PajE|NO[ED SIEIEP JOYI0 [[V °L 2je)s 0] syuesd snid jusuwnuiaaos [e1spay ay) Aq amjipuadxs uonduinsued [Bulf ST LD asaym
(T/IDN - "1/ IDIN) 1 58 paynduion s1 440 “66/8661 - S6/F661 poLad ayj 10A0 padeioAt sauas Sauly SEV Wolf a1 Ko pue ‘a7 4T 90 seoinog

ELED ¥ 8FI8 619£°0E 00 O'8BELYT ¥'98Z9S TRBIVLOE uoneN
9L29'vF 7 IS6L - 119%°0€ 615 ¥'80TTFT [ 2)%% +'/8T00E D0 ¢ uoiday
C0L0°Sh 9961 68FE9T Vals Z081s [A44R} B0ElL SEJ, [ uoiday
ELED b 8rig 6190t 00 9'8BELFT [ Lraly T8IFLOE uoneN
0LEG' VY £S6TL ¥8BE 0L 0'ese B1S1LZT 892005 TT08LLE OO T uoigay
6TLOTE LE58 9LTY BT 0£8t- BOLEVL 9°6529 9196¢ VM [ uotdoy
ELED b BYI8 619¢70€ 00 O'8RELYT ¥'9829¢ T 8IvL0E noneN
6oL vy 8'96hL 98BS 0E 0°9ZR- 00£6TT F6LETS 6L0¥8¢T D0 ¢ uoidey
LELEEY 159 ELLLLT 0978 988081 89061 [A3133%4 VS | uoday
ELED Y 818 619¢°0E 00 Y8BELYT ' 98795 T8IvL0E uonen
58T SF 6'T099 S660°1E LR L¥FESOT B ET99% [AAIXAYS D0 ¢ uotday
69581 1'SFS1 9607 LT £58- o' T+0Ty 9996 9t05s PIO 1 uoiSay
CLED VT 8tI8 6159¢°0t 00 9BRELYT PORTOS T8IvLOE uoneN
69Y9 ¥ 1'3509 6E80°0¢E 6989 BOLIRI |84 %A4 VLLELTZE DO0Y ¢ uoiay
S609'v¥ 6°L60T BLOELE 6989 5°089¢9 FEPSEl 801008 oL ] uoiday
ELED T B8 619¢°0L 00 O IRELYE #'98¢9% T8IFLOE uoneN
BOLTEY SEFES B6T0'6T £'Zol BLZTST 9°9609¢ gzeIsel 004 Z uoiday
S6CT Ly € #08¢T BI198'TE £eel- 809126 8'6810C +'e9ZT11 MSN [ uoidey
(000.8) T/A (000,01 (000.8) M (wg) 30 (wg) M1 (wg) ¥ (wg) o
01 Surpuodsaros (B0,

aseg-vie(q
Vv xipuaddy



9z

BP6100°0- 8610070 ¥BEF00'0 ¥REPO00 1550000 15500070 L9SEND'0~ LOSE00'0- ERTZO0D £9Z200°0 956500°0- 5S6500°0- {wan
161€10°0 DYZSESD OFESSO0- FEOI5'0 LBTHRO0- 61H6E5D 610E11°0- THEITSO TELGO['0- SLECOP D £2E59T0- LEBLEY'OD (34} n-jenau
89EG10°0 BOSILOD LIYEOL T £92088°0 FESSLO O LLOPIED 00ETa10- SOLLLL'G vE058T'0 TSYLERD LL9LEY O SEOPPE0 (24) 301k
L00600°0 $019L5'0- 6798500 EILEEFO 0L6YE0D FLPLEY - BELLROD SE6RIY0- ¥698E1°0 GBEYDE'Q- 1SPE0C0 SEE69E°0 () £
phEE60l- TOG6YT'ETy | ¥BSRSE LI~ SEEOLTRIP CHLOZI'LE- 1059431+ FETOR0'S6" SIEVSYL6E | GVILEG6EL- | LESTESIOF | SOIRGYIIT- | 1TvCIO0I® (adg}D
1ELST O S9TIILE 5085890 S60690'9 6LY0SS O BSSECL'Y £EIPPE T~ 9cL014'9 9i¢6V61- LS605S'9 6ETLIT'E- §2106L'S (%) 3
BLLb6 T~ ¥8B62S001 LOSEO1- LEEOSD'SE BOEELE L~ 9LYOSR'SH YEETLL6I- 1SEFER L FELCEG 6T LYBTO6RL GOSGED'EF | OI¥T6ELY (odg)un
CLERTOD- TI9LPI' 96ZEC 10~ SL6TOET £05011°0- SPITLET 810080~ 0r9961°1 SPLETH O 0¥OETT | 8Z1LEY0- OF6ETT1 (34 18
POREH00- FECEDLT 6965YE 0" GLEILIT OLOBLLO 708861°T 6ETISH 0 68809861 RELYGD 0~ 109€16'1 EFFERD - 9L00E6'1 ()3
6THLI0D EL6SI0'1- EL9E60°0 E0PFIR 0~ 995L90°0 SSO0E6'0- TITILLD 6VTO6L'0- 0660LE0 095169°0- STESOHD SEI91L'0- (o) m
95TT- 95ZT 01111~ orL1L pHES- 828 68T 68781 LE9ST- LEYST SHOVE- SHOPE {taqumu) -1
SLERTOQ- Z19LP171 962251°0" SLETOE'] 0501170 BYIELT 1 8L008T0- 0F9961°1 BLYETY O 0F0zTT1 BTILED O OVEENT] (o)1
008510°0 LSEROR D TIRPRO'D TEPLBL O 18Z190°0 £01128°0 8r95E1°p 1£920L'0- EiaagA) TIREED'D- 0FD99E'0 OEEVS9'0- (%) 2
20 Say sBp0y day JOY°T 83y vt Jay JQy-T Say FS: I Say 20y:z 8ay pIo- 1 83y J0y:z Bay a4 Bay | Joye Bay | MSNiT oy
g £ _ _ £ _ 4 ajquLD,
:n.u.qhm\_

§0°0 + (9+2/0) = A W1a suonemuUIS Jo s)usIY
q xipuaddy




LT

91FEIOD- OIFEIQD- FLITEO'O FLITIOO 00EsZ0°0- 00€SE0°0- £06900°0- £06900°0 LBEPED'D LBBS0'D 8950100 895010°0 (%)n
¥Z06E0°0- F1E808°0 150+01°0 Sr1600'1 £89560°0 068506°0 E8TBIT'O- £9L1E0°] 62680E°0- 6ELLIG6D £86805°0- 60E016°0 {va) n-[earu
LOFHH0 0 TELIPS'L 618bEE0- TII85LE 18510270~ OSBELLE 98+919°0- GOTEGHE 6915BE°0- BOI¥O6°E LSGHEE'T- 9B6PSLE (3%) 1004
0B90T00 660E60°T- BOETE10 BLPPEET- TIEE60'0 S630ET 1~ 0ITIBLO FPOEPE - 9EEGLY'D CEEGST I 69TER0°0 1E5H0T 1- () £
CHI1ITYT- LLOGEY ESS LEGLEDHY- BSP6 1€ TTS EISLET TS FI66E8LS LIEVBTBEl- | E6BLES'EOS ESETLE'BOT- | LBOYIEEGS | LG66EESLOE- | 8158997209 (pdg)D
#BO60Z°0- LELESE Y OF9rRE 0" SYROTO'6 TPESLL0- SS1045°0 106t56°1~ BIEELDG 9L8606°2- STLTILG 00¥BTS £11ETs8 CAR
ROSOLY' b TSOB0Y0EE TH92TLTE" FEE660°66T 0¥S80T 0% FOF6LLSST 89748¢°€9- Fr6L06'6EC SET0OF'E0I- | TEZIVE9ZLT | SLEZTREOPI- | T6YBHUSET (edgun
Lp1890°0- 1ERPED'T LBILLYO- 06SER0°Y £98H6T 0" SPEPGE'E 965.68°0- ECTOLR'E S05HOY 1~ E9PEET OZ18L0'E- LI1S6EE'E (va) 28
915010 TIELOG Y 1690LL°0 EPCENR'D PSISLY O 761498°C SI59% [ 9L969€°9 89010%'C- QLS99 COPEOY E- CHESETD ()3
S100F0°0 08¥TETE- FOSEGT O £560TL°T- 16TORED LPOTLY' T 6LERYSD £TFEESTE- £959€6°0 PRODGET- 6LTSEE'] 9THSEET- (o) m
08ls- 081s T1BbE- z18be soize- 501LE ELT6S- £L265 $0998- #0988 SYOILID SHOT11 (saquunu) 7
LF1S90°0- TE8VED'T LRILLY (- 065280F E9RP6T 0~ SYEYEEE 969.L68'0- E520ER'E SOSHOY1- EOVETEt OTIBLOT- LISGSE'E (5a)1
SLE9EDD ESHESE 1~ 6ELEOTO GOELOY T- 81SE91D L66061°T 9868610 1£525TE LTLFPRO 61EL81°C FI6E61°1 £ETEET T (%)=
J0y:¢ 3y snpip 8y 20y Say vl 8oy 20y Say Fs:1 day J0U:L Say BiG 1 oy DO B3y :p Soy | DoNE Say AISN: I Say
g [y _ _ £ _ Z DU |
HOISIa 4

$0°0 - (D+D/0) = A q1a suonEUIIS Jo S)NSAY
0 x1pusddy




Appendix D

Effect on National Output of a Positive Shock to GF;:
Sensitivity to the Values of the Parameters of the Utility Funection

Output Change

Simulation y= share y=share- 0.0 | y=share + 0.03

NSW as Region 1 0.0661 0.1164 0.0357
Vic as Region 1 0.0172 0.0310 0.0090
QId as Region 1 -0.0366 -0.0634 -0.0198
SA as Region 1 -0.0106 -0.0171 -0.0064
WA as Region 1 -0.0119 -0.0207 -0.0066
Tas as Region 1 -0.0039 -0.0059 -0.0026
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ABSTRACT

Using an immigrant assimilation framework, this paper develops a model of
the occupational mobility of immigrants and tests the hypotheses using data on adult
males from the Longitudinal Survey of Immigrants to Australia. The theorstical
model generates hypotheses regarding a U-shaped pattern of occupational mobility
from the “last job™ in the origin, to the “first job” in the destination, to subsequent
jobs in the destination, and regarding the depth of the “U.” The survey includes data
on pre-immigration occupation, the “first” occupation in Australia (at 6 months) and
the occupation after about 3.5 years in Australia. The hypotheses are supported by the

empirical analysis. (100 words).
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L Introduction

The labor market adjustment of immigrants has been of intense research
interest among economists for the past two decades. Research in this area has been
conducted for occupational attainment, earnings and employment/unemployment (for
the earliest studies, see Chiswick, 1977, 1978, 1982). This research has been
conducted primarily using cross-sectional data from the major immigrant receiving
countries: primarily the United States, Canada, Australia, Israel and Germany. It has
documented that the labor market attainment of immigrants varies systematically with
human capital and demographic variables, and in particular increases with duration of
residence in the destination. Yet the effect of duration, or years since migration, on
labor market outcomes observed in cross-sectional data may not be an unbiased
estimate of the longitudinal effect that individuals experience.! The cross-section may
provide biased estimates of the longitudinal effects if there is selectivity in the return
migration of immigrants or if there are changes over time in the unmeasured
dimensions of the quality of immigrants. In particular, the cross-section provides
upward biased estimates if the least successful of immigrants have a greater
propensity to remigrate or if more recent immigrant cohorts have lower unmeasured
dimensions of ability relevant for the labor market.

The “best” estimates of the longitudinal progress of immigrants would, of

course, come from longitudinal data. Yet, longitudinal data on immigrants are quite

! This point was first made and tested in Chiswick 1980.



scarce, Some studies have used longitudinal data on adult males: (1) occupation in
1965 and 1970 in the U.S. 1970 Census (Chiswick 1977), (2) earnings in the National
Longitudinal Survey of Adult Males (Chiswick 1980), (3) eamings from maiched
samples from the Current Population Survey (Dulesp and Regets 1997), and (4)
earnings of scientists from National Science Foundation data (Borjas 1989), although
the latter suffers from selective movement in and out of scientific occupations. An
alternative approach has been to use “synthetic cohorts,” that is, following over time
samples defined by year of immigration and age (Borjas 1985). The latter approach
has inherent problems due to selective emigration, changes in the composition of the
samples over time, and the difficulty of disentangling longitudinal changes and period
(timing) effects (Chiswick 1986, Duleep and Regets 1996).

The approach taken in this paper is to exploit a true longitudinal survey of
immigrants in Australia. This survey provides data on occupational attainment prior to
immigration, as well as occupational attainment in three survey waves that span a
period of approximately 3 % years following immigration. Thus, it provides data on
occupation prior to and in the early period after immigration.

Section II develops the theory and the testable hypotheses regarding the
occupational change of immigrants from the pre-immigration to the post-immigration
period. Section ITI discusses the Longitudinal Survey of Immigrants to Australia,
which provides the data for testing the hypotheses, The empirical analysis is presented
m Section IV, first as descriptive statistics regarding occupational level and change,
and then using multiple regression (econometric) techniques. Due to the categorical
nature of the dependent variable, occupational level or change, a socioeconomic status

variable for occupation that has been developed for Austraiia is used in the

2 Other studies of occupational attainment in various countries include: Broom, et al, 1977, Brown, et
al. 1980, Featherman, et al. 1975, Leigh 1975, Miller and Volker 1985, Nickell 1982, Schmidt and
Strauss 1973,



econometric analysis. At this stage the analysis is limited to adult (non-aged) males
for two reasons. One is that the labor force participation decision would be crucial for
an analysis for females and aged males, and to do this would add additional
complexity to the analysis. The other is the relatively small size of the sample of
females and aged males. This paper closes (Section V) with a section that summarizes

the findings and draws out implications.

Il. The Theory of Immigrant Occupational Mobilit‘.y3

Consider individuals in a country of origin who are contemplating
international migratiog. They analyze the expected increase in their economic well-
being by considering the present value of expected earnings in the origin and
destination, and the costs of migration. The costs include not merely the time and
transport costs of the move, but rather the full range of costs associated with leaving
an origin and re-establishing oneself in a new location, including acquiring
information specific to the destination. In this approach the migrants are not
concerned with their occupational labels in the origin and destination, but rather with
the real earnings that they can receive.

To the extent that there are differences in real wages across countries, migrants
flow from the low-wage origin to the high-wage destination country. Yet “skills” may
not be perfectly transferable across countries. These skills are to be defined broadly to
include labor market information, destination language proficiency, occupational
licenses, certifications or credentials, as well as more narrowly defined task-specific
skills. Consider three high-level occupations, economist, medical doctor and lawyer.

Country-specific skills for the economist may include language and style of practice.

* This analysis builds upon the model in Chiswick 1977,



The medical doctor has less transferable skills because, in addition to langnage and
style of practice, medical license requirements prohibit the practice of medicine until
after acquiring a license specific to the destination. The skills of lawyers are even less
transferable across countries because, in addition to the above, the legal system (as
distinct from economic theory and the human body) varies sharply across countries.

The lower the transferability of skills the greater will be the decline in
occupational status from the “last™ permanent job in the origin to the “first” job in the
destination. After migration, however, immigrants make implicit and explicit
investments that complement the skills they bring with them to increase the
transferability of these skills to the destination.

These investments include learning about the labor market, the language, and
the style of practice, as well as acquiring new skills and obtaining whatever licenses,
certifications and other credentials that will enhance productivity in the destination
labor market (Chiswick and Miller, forthcoming). As a result, occupational status and
earnings would increase with duration in the destination. Thus, the refugee lawyer
may start out as a restaurant dishwasher, move on to becoming a librarian, translator
or para-legal, and then possibly move up to becoming a lawyer.

The decline in occupational status from the last job in the origin to the first job
in the destination, followed by the subsequent rise with duration in the destination can
be described as a “U-shaped” pattern. The degree of subsequent increase in the
destination will be related to the initial decline from the origin to the destination. The
steeper the decline, on average, the steeper the subsequent increase.

Immigrants from countries very similar to the destination, for example, an

English-speaking Canadian moving to the United States, may experience little or no



downward mobility on migration and hence will experience little subsequent
increase." When skills are highly transferable the immigrants will have a shallow
“U”. Immigrants without skills or with only very low levels of skill are not likely to
make large investments in skills in the destination.” They will experience little or no
decline in occupational status as they have few if any skills, and hence little or no
subsequent increase. They, too, will have a shallow “U”,

In the more typical case for economic migrants from a lower income origin to
a higher income destination the immigrant has some skills that are not perfectly
transferable. As a result, there will be a decline in occupational status from the last job
in the origin to the first job in the destination (which may even provide a higher wage
than was received in the origin), with a subsequent improvement. Those with the least
transferable skills among potential migrants are not likely to become economic
migrants. Economists and computer scientists have higher rates of international
migration than do physicians, who in turn have higher rates of international migration
than do lawyers.

Refugees and tied movers, on the other hand, base their migration decision on
a different set of calculations. While incomes in the origin and destination are surely

relevant, by definition refugees are those whose migration decision is influenced by

* Consider the case of migration between two regions for which all skills are perfectly transferable and
the wage (or earnings) distributions are the same. Initially workers select random draws from a
distribution of wage offerings. Migration takes place only if the random wage draw from the “other
place” (destination) is sufficiently in excess of the expected wage in the origin to at least compensate
for the costs of migration. With the passage of time, the acquisition of location specific human capital
in the iabor market and in consumption raise the cost of subsequent moves. If there is a regression to
the mean over time in wage draws it would appear that the wages (and occupational status) of migrants
decrease with duration in the destination. While this phenomenon may be relevant for internal
migration within countries (or groups of countries) that do not have regional differences in earnings or
in the transferability of skills, it would not be generally applicable to international or even internal
migration.

* For example, unskilled farm laborers from Mexico are likely to remain unskilled workers in the
United States.



non-economic factors concerning their safety, security, freedom, ideology, ethnicity
or social class (political, religious, or some other dimension).® As a result, refugee
streams include a larger proportion of immigrants who are less adaptable for
migration.” They would include workers skilled in the origin but whose skills have
little international {ransferability (e.g., lawyers, judges, and generals), individuals with
fewer decision making skills or less allocative efficiency, and frequently individuals
who did not plan for or prepare for the move. As a result, other things being the same,
refugees would be expected to have a steeper decline than economic migrants in their
occupational status from the origin to the destination, and would have a steeper
improvement subsequently as they make investments that increase the transferability
of their skills. Because of lingering disadvantages due to their refugee experience and
motivations, the gap between them and economic migrants would narrow but in
general it would never close. Thus, refugees would have a deeper “U” than economic
migrants.

Similarly, tied movers are individuals whose migration decision is determined
at least in substantial part by that of another, whether this person is an economic
migrant, a refugee or another tied mover. Because their own economic incentives are
not paramount, they too would experience a steeper decline and a steeper subsequent
increase in occupational status, that is a deeper “U”, than economic migrants. Yet,
they too will experience lingering disadvantages.

This analysis has generated a number of testable hypotheses:

% There may be only a weak relation between the true but unknown motives for mipration and the visa a
migrant uses to enter a country. Whereas we think of refugees as being “pushed,” ideological migrants
are people who move voluntarily (*pulled”) for political, religious or ideological reasons. They would
be expected to have a similar occupational mobility pattern as do refugees.

’ Refugees have lower earnings and employment and higher rates of unemployment than do econemic
migrants, other variables the same (Chiswick 1979, 1980, 1982).



(1) Immigrants would experience a decline in occupational status from the
origin to the destination, with a subsequent increase with duration in the destination.

(2) This U-shaped pattern would be steeper for refugees and for tied (family)
migrants than for economic migrants.

(3) The U-shaped pattern should be shallow for those migrating between
countries with similar wage distributions and for which the skills of one are highly
transferable to the other.

(4) The U-shaped pattern would be steeper for high-skilled immigrants and

would be shallow for immigrants who are very low-skilled or unskilled in the origin.

III.  The Longitudinal Data

The empirical analysis is based on the Longitudinal Survey of Immigrants to
Australia (LSIA), a longitudinal survey of recently arrived immigrants who received
their visas before entry into Australia.® The population represented in the sample is all
Principal Applicants, aged 15 years and over, who arrived in Australia as offshore
visaed immigrants in the two-year period of September 1993 to August 1995, The
Principal Applicant is the person upon whom the approval to immigrate was based.
Excluded from the survey are New Zealand citizens (for whom there is unrestricted
mobility to Australia) and those granted a visa while living in Australia.

Principal Applicant immigrants selected for interview were those who settled
in State and Territory capital cities (including major urban centers close to capital
cities, such as Newcastle and Wollongong), as well as Cairns, Only 4 to 5 percent of
the total of Principal Applicant immigrants are excluded from the coverage of the

survey because they live outside of those areas,

¥ For a study of immigrant earnings in Australia using Census data, see Chiswick and Miller, 1985,



The final LSIA sample was 5,192 Principal Applicant arrivals. This represents
about 7 percent of the total Principal Applicants that arrived in the two-year survey
period. The population from which the sample was selected at random was stratified
according to visa eligibility category’ and also by about fifty regions or countries of
birth."

The information collected in the personal interview includes demographic
characteristics, socioeconomic status, family background, and location details, Data
on the Principal Applicant’s demographic characteristics include gender, age, marital
status, country of birth, ethnicity, and general health. Education level, employment
status (before and after migration), and income from ali sources (with income from
labor market activity being separately identified) are the major socioeconomic status
variables.

Immigrants were to be interviewed three times. The first interview was to take
place approximately five or six months after arrival, the second interview one year
later, and the third interview a further two years later. Thus the third interview took
place approximately 3 % years after migration. The first, second, and third waves of
interviews commenced in March 1994, March 1995, and March 1997, respectively.

Each wave of interviews was spread over a period of two years."'

? The five main visa categories are Preferential Family (28.4 percent of the male sample), Concessional
Family (1%.5 percent), Business Skills and Employer Nomination (14.8 percent), Independent (20.3
percent), and Humanitarian (17.1 percent). The Humanitarian category includes individuals who are
refirgees under the UN definition and people treated as refugees by the Australian authorities.

** Principal Applicants in smaller States and Territories were over-sampled. Weights are available to
adjust for this. These estimation weights were modified to account for sample atirition between the first
and the third waves of the survey. All analyses in this study use relevant estimation weights. Relative
weights are used so as not to inflate sample sizes. Experiments show that the use of weights has only a
medest effect on the statistical results,

! Between 1994 and 1999 labor market conditions in Australia generally improved. According to the
Australian Bureau of Statistics (2000), the agprepate male unemployment rate for each year is 1994:
9.1 percent, 1995: B.8 percent, 1996: 8.8 percent, 1997: 8.5 percent, 1998: 7.8 percent, 1959: 7.0
percent,



In the first wave of interviews, immigrants were asked about their employment
status in the year before they migrated, their current employment status, and also for
details on jobs held before they started their current job. This information is used in
some of the analyses conducted to determine the status of the “first” job immigrants
obtained in Australia. Where the immigrant had held only one job in Australia,
obtaining information on the first job is straightforward, whether it is the current job
or a job that terminated prior to the first interview. Where the immigrant had held
more than one job since arriving in Australia, the first job is not literally the first job
but is taken as the job (other than the current job) in which the immigrant was
employed for the longest period since arriving in Australia. As the first interview was
held around six months after arrival, this method should approximate the status of the
first job that the immigrants held after arriving in Australia.

The information collected on employment in the wave two and wave three
interviews is obtained using a sequence of questions similar to that for wave one.
This information is used in analyses of the status of the job held at the time of the
interview, as well as in analyses of the first job that immigrants obtained in Australia.
When determining the first job held in Australia for those immigrants who had not
been employed in Australia by the time of the previous interview, information can be
obtained on (i) the occupation of the first job in Australia where the immigrant has
had only one job in Australia; (ii) the occupation of the job (other than for any current
job) held for the longest time period for immigrants who have held more than one job.
While the period between interviews is one or two years, and hence the information
used on the longest job held for immigrants with more than one job over the reference

period will not necessarily relate to what is literally the first job in Australia, it will
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relate to what might be termed the first substantive job. For many purposes, this will
provide a more meaningful variable for analysis."

The information on the occupations immigrants held before and afier
migration was coded by the Department of Immigration and Multicultural Affairs to
the Australian Standard Classification of Occupations (ASCO) version 1 (see
Australian Bureau of Statistics 1990). This coding of occupation is based on the type
of work undertaken. Both skill level (e.g., amount of formal education and on-the-job
training) and skill specialization (e.g., field of knowledge, tools or equipment used)
are used to differentiate occupations. Information is available at the “unit group”
level: 282 unit groups (occupational categories) are identified in the ASCO profile of
occupations. For the purpose of descriptive statistics and frequency distributions, the
data on occupations have been aggregated to the broadest level of the ASCO
structure, namely the major group level. There are eight major groups:
“Professionals™, “Managers and  Administrators”, “Para-Professionals”,
“Tradespersons”, “Clerks”, “Salespersons and Personal Service Workers”
(Salespersons), “Plant and Machine Operators and Drivers” (Operators) and
“Laborers and Related Workers” (Laborers).

For many purposes, it is useful to work with summary measures of the
occupational status of immigrants, The main measure of occupational prestige used in
Australia is the ANU3 status attainment scale.!* The ANU3 measure has its origin in
the prestige ratings of occupations developed in ANU1 and ANU2 indices (Broom, et

al., 1977, Jones 1988). The original ANU indices were obtained from a survey that

* This procedure will result in a more shallow “U” than if there were data on what was literally the
very first job after arrival.

13 Similar measures have been developed for the United States (see, for example, Featherman, et al.
1975) and the United Kingdom (see, for example, Goldthorpe and Hope 1974).

11



asked individuals in medicine, law, teaching and social work occupations to give a
rating on a 9-point numeric scale of the general standing of 54 occupations.
Regression analysis was then used to link these survey responses to the characteristics
of the occupations so that an occupational status scale could be predicted for all
occupations. These characteristics included sex, age, birthplace, parent’s birthplace,
schooling, educational qualifications, housing facilities, and vehicles, among other
characteristics.

The ANU3 scale, developed by Jones (1989), measures relative differences in
labor market power (authority), occupational prestige, occupational requirements
(education and qualifications), and occupational rewards (earnings). The scale ranges
from a minimum of zero (ASCO unit group 8901: Ushers and Door Attendanis), to a
maximum of 100 points (unit group 2303: Specialist Medical Practitioners).'* Jones
1989 points out that although the ANU3 scale is based on prestige ratings, it is not
strictly equivalent to a prestige scale. Some occupations enjoy a social standing
higher than their socioeconomic status as measured by earnings would suggest, such
as ministers of religion, dancers, writers and artists. For some other occupations (e.g.
chiropractors), the opposite holds. The ANU3 scale has elements of a prestige scale
and a measure of socioeconomic status.

The other variables used in the analysis include:

'* The ANU3 Score is an index of occupational prestipe scores developed for Australia {see Jones
1989). The means and standard deviations of the ANU3 score for the eight major occupational
categories for the Australian workforce are as follows:

Occupation Mean ANU3 Score Standard Deviation of ANU3

Score

Professionals 64.95 11.38

Managers and Administrators 5235 11.96

Para-Professionals 44 66 7.84

Tradespersons 2541 6.72

Clerks 27.13 5.05

Salespersons 27.00 0.13

Operators 12.09 5.22

Laborers 045 5.55

12



(1)  Age—measured in years,

(2)  Education Attainment — measured as years of education,

(3) ESDC - dichotomous variable equal to unity if born in an

English-speaking developed country (US, UK, Canada and Ireland),

(4)  Birthplace concentration — the percentage of the population in

the respondent’s postcode area born in the same country or region as

the immigrant,

(5  Visa Category — Dichotomous variables equal to unity if

Refugee (Humanitarian Category), Preferential Family Category,

Concessional Family, or Business Skills/Employer Nominated

Scheme, with Independent immigrants as the benchmark,'

(6) Length — number of weeks that it took the immigrant to obtain

his first job in Australia,

(7 Quartiles — A measure of the occupational status (ANU3) of the

last permanent job prior to immigration. Q1 is status scores under

26.2, Q2 is 26.2 to just under 40.5, Q3 is 40.5 to just under 62.5, and

Q4 is 62.5 or higher,

(8)  NoEnglish — Did not speak English at the time of immigration.
The means and standard deviations of these variables for males 15 to 64 years

of age at immigration are reported in Appendix A.

** The Business Skills/Employer Nominated and Independent Category immigrants are skills tested and
can be considered economic migrants. The Concessional Family and Preferential Family Categories
are based on kinship to Australians, although the Consessional Family category includes more distant
relatives and a “points test” based on skills and age. The Humanitarian Category is primarily refugees.
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IV.  Empirical Analysis

This section begins with a discussion of descriptive statistics for the
occupational mobility of male immigrants in Ausiralia from their pre-immigration job
through their jobs in wave 1, wave 2 and wave 3 (3.5 years after immigration). It then
proceeds to the multivariate (econometric) analysis of the level and change in

occupational status.

(A)  Descriptive Statistics

Table 1 reports for the male immigrants the occupational distribution in the
last job before migrating and the first job in Australia, regardless of the wave in which
the first job was reported. Of the 1,354 males reporting a first job in Australia in
wave 1 (five to six months after immigrating), their occupational level was lower than
the level held by these same workers prior to immigrating. While 55 percent were
professionals or managers/administrators prior to immigration, only 43 percent were
in these occupations in their first job reported in wave 1. On the other hand, while
only 7.1 percent were in operative and laborer occupations prior to immigration,
nearly one-quarter (24.4 percent) reported these occupations as their first job in wave
1. Clearly, there was a decline in occupational status from the last job to the first job.

The immigrants who did not have a first post-immigration job to report until a
subsequent wave are included in the third and fourth columns of Table 1. These
immigrants took longer to find their first job, either because of unemployment or
absence from the labor force. The additions to the sample were less likely to be in
high level occupations, and more likely to be in lower skilled occupations. For

example, the proportion with a first job in professional and managerial/administrative
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occupations declines from 43 percent in wave 1 to 36 percent when all three waves
are included. This is consistent with findings in the literature that among recent
immigrants those with lower levels of skill have higher unemployment and lower
labor force participation rates (Chiswick and Hurst 1998, Chiswick and Miller 1997).

The occupational status (ANU3) scores can be used to take advantage of
information on detailed occupational status. The ANU3 score for those who reported
their pre-immigration occupation and their first occupation in wave 1 declined from
47.9 (standard deviation 23.0) for the pre-immigration occupation to 39.41 (standard
deviation 25.6) for the first job. Those who took longer to obtain their first job had
lower occupational scores, 36.48 (s.d. 25.2) and 35.74 (s.d. 25.0) when wave 2 and
wave 3 are also considered.

Table 2 reports by major occupation group the cross-classification of last pre-
immigration and first post-immigration occupation for those who reported both by
wave 3. The diagonals in bold are the proportions who remained in their major
occupation group. Thus, 57 percent of professionals remained professionals, 34
percent of managers/administrators remained as managers/administrators and 56
percent of laborers also remained in their pre-immigration occupations. In general
there is a decline in occupational status. Using the order of the listing as a rough rank
ordering, 36 percent of pre-immigration professionals were in occupations lower than
that of professionals and managers/administrators. Among para-professionals, 17
percent improved their occupational status, but 52 percent experienced a decrease in
occupational status. Among laborers, perhaps the lowest ranked occupational
category, 75 percent had their first job in operator or laborer occupations, 22 percent

became tradespersons, clerks and salespersons, and less than 4 percent were in higher
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status occupations.

Table 3 reports the ANU3 score for the post-immigration occupations for the
last job in the origin to the first job in wave 1 for the same persons, and then the first
job for all those who reported an occupation in wave 3. The scores are reported by
the pre-immigration major occupation group. Except for the two lowest occupations,
operators and laborers, all the other occupations report a decline from the last
occupation to the first occupation. The decline is larger the higher the occupational
level.

Those who took more than six months to find a job, that is, they had no job in
wave 1 but had one by wave 3, lower the ANU3 score within each pre-immigration
occupational category. That is, those who took longer to find a job did less well in
their initial job placement than others in their pre-immigration occupational category.

The mean and the standard deviation of the ANU3 score can be computed for
the 1,105 males who reported their pre-immigration occupation, their first job and
their occupations in waves 1, 2 and 3."° The mean ANU3 score declined from 48.2 to
40.8 from the last job to the first job, and then increased from 40.8 to 43.0 from the

first job to the job in wave 3 (3.5 years after immigration).

(B) Multivariate Analysis
Table 4 reports the results of the multiple regression (OLS) analysis with the

ANU3 occupational status score as the dependent variable. Column (1) is the change

" The mean and standard deviation of the ANU3 status attainment score for male immigrants age 15 to
64 years at immigration:

Mean Standard Deviation
Pre-Immigration job 48.21 23.02
First job 40.79 25,64
Wave 1 40.99 25.52
Wave 2 42.18 24.82
Wave 3 42,95 24.91

Sample size: 1,105
Source: Lengitudinal Survey of Immigrants to Australia
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in status, that is, it is the ANU3 score for the first job in Australia minus the score for
the last job in the origin. Column 2 is the analysis for the level of the occupational
status score for the first job in Australia. Greater pre-immigration human capital (i.e.,
education, older age at migration) and a greater transferability of skills (born in an
English-speaking developed country, speaks English at arrival) result in a more
favorable occupational status situation, namely a more positive change and a higher
level for the first job. Compared with Independent Migrants, Refugees (Humanitarian
visas) and the partially tied movers (the two family categories) have a steeper decline
from the last job before immigrating to the first job in Australia, and a lower level for
the first job. Only those in the Business Skills/Employer Nominated Scheme have a
larger improvement and higher first job level than Independent migrants.

Living in an area where many others of one’s country of origin live
(Birthplace concentration) enhances occupational status among recent immigrants.
This may be due to network assistance in job search. However, those who took longer
to obtain their first job (LENGTH) in Australia experienced a larger fall and a lower
level of occupational status, although the later effect is not statistically significant.

Those who were in higher status jobs prior to immigration (Quartile 4
compared to Quartiles 1 and 2, with Quartile 3 as the benchmark) experienced the
larger fall in occupational status. They also experienced a higher occupational status
in their first job.

Column (3) in Table 4 reports the results from the change in status from the
current job in wave 3 compared to the first occupation in Australia, while column (4)
reports the regression results for the status of the wave 3 job. The improvement was

greater for those who spoke English at arrival. Most important for explaining
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improvements over time was the visa category at entry. Refugees and family
migrants experienced a larger improvement in occupation status in this three-year
period than did Independent or Business Skills immigrants. The improvement in
occupation over the short span of 3 years is greater for those with higher levels of
schooling, who immigrated at a younger age, who were not from an English-speaking
developed country and who lived among others from the same origin. While these
four coefficients have the signs expected from the model, none of them is statistically
significant.

The analysis of occupational attainment at wave 3 (Table 4, column 4)
indicates that it is higher for those with more schooling, who immigrated from an
English-speaking developed country and who entered under skills based visas as
distinct from family or refugee visas. Indeed, the rankings are Business Skills,
Independent, then Concessional/Family, and lowest for Refugee (Humanitarian)

principal applicants.

V. Summary and Conclusions

Based on the immigrant assimilation model, this paper develops hypotheses
regarding the occupational mobility of immigrants from their last permanent job in the
origin, to their “first” job in the destination, to subsequent jobs in the destination. Due
to the less than perfect international transferability of skills there is a decline in
occupational attainment from the last job in the origin to the first job in the
destination, but due to implicit and explicit post-immigration investments there would
then be upward occupational mobility. This is referred to as a U-shaped pattern of

occupational mobility. The depth or intensity of the post-migration improvement
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would be related to the depth or intensity of the decline in occupational status at
Immigration.

The depth of the U is hypothesized to be greater, the lower the international
transferability of skills, the higher the level of skills in the origin, and among refugees
and tied movers (family migrants) than among economic migrants.

The model and hypotheses are tested using data on adult (non-aged) male
Principal Applicants from the Longitudinal Survey of Immigrants to Australia. Data
are available on pre-immigration occupation and the occupation in Ausfralia for the
“first” job and the jobs held at wave 1 (six months after migration), wave 2 {one year
later) and wave 3 (approximately 3.5 years after migration).

The simple cross-tabulation and econometric analyses (using an occupational
status score) are supportive of the hypotheses even though the post-migration period
is so brief. Occupational status from the last job to the first job fell by more for those
whose skills were less readily transferable and who were Refugees or entered under
family categories compared to Independent or Business Skills migrants. Higher levels
of pre-tmmigration skill (schooling and experience) resulted in a smaller decline and a
higher occupational level for the first job. The subsequent improvements in
occupational status from the first job to the job held in wave 3 was greater for those
with higher levels of pre-immigration skills and for refugees and those who entered
under the family categories.

The analysis implies that the initial occupational status of immigrants may be
a poor approximation of their ultimate occupational attainment. Those who have the
highest pre-immigration level of skills, more highly transferable skills and who are

economic migrants in contrast to refugees and family migrants appear to have the
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most successful occupational attainments.  Living in an immigrant/ethnic
concentration area appears to raise the occupational status of immigrants, although
this effect is at the margin of statistical significance. These findings provide guidance
for the design of an immigration policy to enhance the labor market success of those
that are admitted.

These findings have been limited by the relatively small size of the sample and
especially by the relatively short duration in the destination (3 % years). Yet they do
suggest that the immigrant assimilation model can be used successfully to understand
the occupational mobility of immigrants. They also suggest that there is substantial

research potential from larger and longer term longitudinal surveys of immigrants.
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TABLE 1: Occupational Distributions of Male Immigrants 15-64 Years of Age at
Immigration, Longitudinal Survey of Immigrants to Australia

(Percent)
() (ii) (iif) (iv)
Occupation Last Job First Job in First Job in First Job in
Before Australia Australia Australia
Migrating (Wave 1) (Waves 1 &2) (Waves1,2&3)
Professionals 379 30.0 27.2 26.0
Managers/ 17.1 12.7 11.0 10.3
Administrators
Para-Professionals 4.0 2.9 35 4.4
Tradespersons 25.3 20.3 18.7 17.3
Clerks 2.6 23 33 4.3
Salespersons® 6.1 7.5 7.9 8.5
Operators™ 33 57 6.7 6.8
Laborers™ 3.8 18.7 21.7 22.5
Total Males 100.0 100.0 100.0 100.0
Sample size 1354 1354 1914 2272

@Salespersons include personal service workers.
®)Qperators include plant and machine operators and drivers.
©L_aborers include laborers and related workers.

Source: Longitudinal Survey of Immigrants to Australia.
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TABLE 3: Means of ANU3 Status Attainment Score for First Jobs in Australia by
Pre-Immigration QOccupational Group for Male Immigrants 15-64 Years of
Apge at Immigration, Longitudinal Survey of Immigrants to Australia

Pre-immigration Last Job Before

Occupation®™ Migrating Wave 1® Wave 3©
Professionals 67.96 55.78 49.82
Managers/ 61.16 46,95 43.54
Administrators

Para-Professionals 41.59 34.79 33.61
Tradespersons 26.62 21.83 20.13
Clerks 25.83 2546 24,37
Salespersons® 31.65 26.40 23.43
Operators 13.62 15.25 14.24
Laborers 10.54 15.42 14.33
Total 47.90 39.41 3574
Sample size 1354 1354 2273

® Salespersons include personal service workers; Operators include plant and machine operators and
drivers; Laborers include laborers and related workers.

® Means for the first job for those immigrants who had obtained a job in Australia by the time of the
wave 1 interview,

) Means for the first job for the larger group of immigrants who had obtained a job in Australia by the
time of the wave 3 interview.

Source: Longitudinal Survey of Immigrants to Australia

23



TABLE 4: Status and Changes in Status of Jobs in Australia of Males Immigrants
15- 64 Years of Age at Immigration, Longitudinal Survey of Immigrants

to Australia
Variable n® " 3* %
Constant -44.244 -2.024 2.197 -13.953
(6.08) (0.27) (0.67) (3.65)
Education 0.738 1277 0.172 3.380
(3.88) (6.59) (1.03) (17.70)
Age at migration 1.358 1.485 -0.046 0.113
(3.75) (4.02) (0.73) (1.48)
(Age at migration)® -0.017 -0.019 G ©
(3.62) (3.94)
English-speaking 8.038 8.572 -1.393 7.711
developed countries (6.09) (6.37) (0.98) (4.41)
Visa Category (Independent)
Refugee -11.191 -12.361 3.430 -17.131
(Humanitariar) (6.16) (6.67) (2.10) (9.78)
Preferentiai -6.358 -6.966 2.477 -8.332
Family (5.85) (6.28) (2.32) (6.43)
Concessional -6.562 -7.078 1.719 -8.236
Family 4.77) (5.04) (1.23) (4.77)
Business 13.021 15.337 -0.928 15.934
Skills/ENS® (7.04) (8.13) (0.50) (7.13)
Birthplace 0.239 0.156 0.052 0.191
concentration (2.73) (1.75) (0.61) (1.80)
Length -0.027 0.017 -0.017 )
(weeks) (1.97) (1.20) (1.33)
No English -3.258 -4.497 -3.062 ©
at arrival (2.63) (3.56) (2.60) -
Quartile 1 14.142 -17.659 © ®
(11.20) (13.72)
Quartile 2 4,150 -14,783 & ©
(3.47) (12.11)

24



Quartile 4 -18.039 0.985 @ G

(14.73) (0.79)
I | 0.309 0.466 0.008 0.390
Sample size 1678 1678 1296 1378

Note: “t” statistics in parentheses,

®Changes in status between pre- and post-immigration jobs.
®Status of first job in Australia.

®)Changes in status of jobs held at time of wave 3 interview and first jobs in Australia.
WStatus of job held at wave 3 interview.
®Variable not entered.

“WENS denotes Employer Nomination Scheme.

Source: Longitudinal Survey of Immigrants to Australia
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APPENDIX A

TABLE Al: Means and Standard Deviations of Variables, Male Immigrants 15-64

Years of Age at Immigration, Longitudinal Survey of Immigrants to

Australia.
Standard Standard
Variable Mean Deviation Variable Mean Deviation
Socioeconomic Visa Categary
ANU3 status score 35429 25.041 Refugee 0.082 0.275
Age 34.166 8.040 Preferential Family  0.246 0.431
Educational Attainment 15.079 2.998 Concessional 0.249 0.432
Family
Birthplace Concentration 2,670 4,357 Business 0.185 0.388
Skills/ENS®
No English at arrival 0.294 0.456 Independent 0.239 0.427
Length (weeks) to first 25.892 36.954 Pre-lmmigration
job Skill Level
Quartile 1® 0223  0.416
Birthplace Quartile 2 0.215 0.411
English-speaking 0.095 0.293 Quartile 3 0.247 0432
Developed Countries Quartile 4 0.315 0.465

WENS denotes Employer Nomination Scheme.

®}Mhe quartiles are formed using unweighted data for all workers. Deviations from 0.25 are due to the

restriction of the sample to males and the use of weighted data,

Source: Longitudinal Survey of Immigrants to

Australia.
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